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1.0 INTRODUCTION 

Tetra Tech NUS, Inc. has prepared this Pre-investigation Evaluation Report (PER) dated                 

August 10, 2010, to aid in better understanding the Site’s current condition and future investigation.  The 

Kilgore Farm Site (Site) is located at 400 North Spring Road, Westerville, Ohio (Figure 1-1).  The facility 

closed operations in 1962, and the property was donated to Otterbein College.  Otterbein College has 

investigated the Site on numerous occasions since acquiring the property.  As a result of the multiple 

investigations, eight areas of concern (AOC) have been identified at the Site.  

 

Otterbein College, the United States of America and the Ohio Environmental Protection Agency (OEPA) 

have been negotiating a consent decree which will state the responsibilities of Otterbein in the 

investigation and remediation of the Site.        

 

This report was prepared following guidance provided in the Ohio EPA “Generic Statement of Work for 

Conducting Remedial Investigations and Feasibility Studies”, September, 2006.   

 

The Project Initiation Meeting is described in Section 2.0, including a note on the initial Site visit and 

OEPA File Review.  Section 3.0 presents a description of Current conditions, including Site background 

and history, the general environmental setting, and descriptions of the eight defined AOCs.  Section 4.0 

presents a compilation of existing data, previously developed for the Site, and references the numerous 

earlier investigations.  Section 5.0 is a Conceptual Site Model (CSM) which further summarizes the 

pertinent issues at the Site and identifies migration pathways and receptors. 

 

Section 6.0 presents the findings of a Level I Ecological Assessment.  Section 7.0 presents the Pre-

investigation Evaluation of Remedial Alternatives, and Section 8.0 identifies data needs and data usage.  

Section 9.0 presents the references used in the report. 
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2.0 PROJECT INITIATION MEETING 

2.1 PROJECT INITIATION MEETING 

The Project Initiation Meeting was held on July 12, 2010, at the Otterbein Equine Center, which is located 

on a portion of the former Kilgore Manufacturing Facility property which has already been granted a 

release of liability under the Ohio VAP program.  The meeting was attended by Mr. Robin Roth of the 

Ohio Environmental Protection Agency (OEPA), who will serve as the OEPA Site Coordinator for the 

project.  Mr. Kenneth Schultz of OEPA was also in attendance.  Mr. Al Quagliotti of Tetra Tech Inc. 

represented Otterbein College as their designated Site Coordinator.  Mr. Dave Bell represented Otterbein 

College along with Mr. Ron Kuis, Otterbein’s outside Counsel. 

 

The meeting followed the agenda prepared by Mr. Roth.  Mr. Kuis provided a review of the historical 

background of the Site.  Mr. Quagliotti presented a conceptual model of the Site using a series of figures 

which illustrated eight defined areas of concern and led a discussion of potential receptors.  Mr. Roth 

reviewed the technical requirements of the draft orders and the preliminary statement of work.  The first 

deliverable (this PER) was discussed in some detail.  Mr. Roth and Mr. Schultz provided guidance on the 

performance of the RI/FS and informed the Otterbein representatives of several local issues which might 

impact the performance of the work.   

 

2.2 INITIAL SITE VISIT 

Following the Project Initiation Meeting, the group toured the Site.  Mr. Kuis left the group to attend other 

meetings at the college.  The remaining group walked the Site, observing the general locations of the 

areas of concern, existing monitoring wells, remnant features and adjoining residential properties.  The 

group encountered soggy conditions over a large portion of the Site, presumably due to heavy rains the 

days before, and morning of the meeting. 

 

2.3 OEPA FILE REVIEW 

Following the initial Site visit, Mr. Kuis and Mr. Quagliotti visited the office of the OEPA Central District to 

conduct a search of the OEPA files pertaining to the Site.  The files were reviewed and most were found 

to be copies of files already in the possession of Otterbein. Mr. Quagliotti designated 39 pages of files to 

be copied and the OEPA provided the copies on July 13, 2010. 
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3.0 DESCRIPTION OF CURRENT CONDITIONS 

The property is currently vacant and partially wooded and overgrown with dense grasses and brush.  

Remnants of gravel roads are still visible but all above ground structures have been destroyed.  

 

3.1 SITE BACKGROUND AND HISTORY 

The Kilgore Farm Property is located in the City of Westerville, in Delaware County in central Ohio (Figure 

1-1). In 1941, in response to the needs of the Army Chemical Warfare Service for World War II, Kilgore 

Manufacturing purchased the 111 acre former farm Site for conversion to a pyrotechnics and ordnance 

manufacturing facility.  The facility consisted of a network of small magazines, concrete buildings 

(including a boiler house), Quonset huts, a water tower, and other ancillary support facilities.  OnSite 

activities conducted by Kilgore Manufacturing included experimental work and the manufacture and 

assembly of some explosives and incendiary items and detonation devices.  Over the course of 

operations, various types of flares were manufactured including parachute, floating, photoflash, 

battlefield, trip, high altitude, 3-minute and highway emergency flares for military and civilian uses.  

Incendiary bombs included thermite and magnesium “X” type explosive bomb clusters and for a short 

period of time, the facility experimented with the production of shaped charges (Kuis, 2003).  Other 

specific products built or stored included 155 mm illuminating shells, hand and smoke grenade fuses and 

primers, M1 Flame Throwers, rocket line launchers, phosphorous float lights, and M112 photoflash 

cartridges (Kuis, 2003). Pelletization of black powder also occurred. Typical types/descriptions of 

Munitions and Explosives of Concern (MEC) that may be present are described below (UXB, Jan. and 

Mar., 2000).  Earlier indications that land mines may have been produced (Lawhon & Associates, 1996) 

were later discredited.   

 

After World War II, Kilgore Manufacturing made toy cap guns and pyrotechnics for public use and 

illuminating flares for civilian and military use until 1961 when the facility closed.  Figure 3-1 shows an 

aerial photograph of the Site in 1958 before it was closed.  Otterbein College has owned the 111-acre 

former Kilgore Farm Property since it was donated to the college in 1962 by the Commercial Credit 

Corporation (who owned Kilgore at the time) after operations ceased.  Farming, notably of beans and 

corn, resumed after 1967 and finally ceased in 1986.  In 2007, Otterbein successfully obtained a zoning 

change from rural residential to planned Neighborhood District for the entire 111 acres to allow the Site to 

be used for college expansion.  Phase I of Site development included a 69.145 parcel adjacent to the Site 

that is the location of Otterbein’s equine science field operations.  Phase II Site development is 

associated with the 39.818 acres Site parcel and the intended future use of the property is yet to be 

determined.    
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Wastes generated during operations included burning/disposal of produced wastes, such as material from 

settling sumps in the manufacturing area, and those items not meeting military standards of acceptability.  

Concerning waste disposal, records are incomplete.  Most information is a result of a series of cleanups 

and investigations that spanned from 1962 to 2007, including removal of foundations and building 

structures in 1996.  Eight specific areas of concern (AOCs) have been identified as well as two general 

areas (Figure 3-2).  Environmental investigations included geophysical surveys, an ordnance survey, on-

Site testing to determine if the materials found were shock sensitive, friction sensitive, or flammable, 

trenching to visually identify the edges of waste and to assess buried geophysical anomalies, and 

chemical sampling of soil, groundwater and surface water.   

 

The AOC locations have been well researched and established.  However, poor waste handling/disposal 

procedures were evident during cleanups and investigations based on unrecorded disposal, both 

containerized and uncontainerized materials, materials disposed in various forms, and various disposal 

practices including surface placement, shallow burial and burning of materials.  In spite of the age of the 

Site at more than 40 years, objects brought to the surface by plowing have developed the characteristic of 

ignitability and so time did not have an effect on materials degradation. The overall UXO threat 

assessment has been characterized as “medium” with a “potential hazard to local population if not 

cleared.” Moreover, elevated concentrations of metals, sulfate, perchlorate, and phosphorus are present 

in soil samples.  Some soil samples had a pH low enough to be classified as corrosive and at least one 

sample exceed the TCLP regulatory level for chromium.  Outside of the AOC areas, flares and 

miscellaneous objects were visible throughout the Site at the surface and, during excavation, at the 

shallow subsurface.  Plowing for farming purposes and/or frost heave could be responsible for subsurface 

findings. 

 

Potential chemicals of concern associated with the operations of the Kilgore Manufacturing Facility are 

presented in Table 3-1 (extracted from Metcalf & Eddy, 2005).   

 

3.2 ENVIRONMENTAL SETTING 

The property is currently vacant.  The property is partially wooded and overgrown with dense grasses and 

brush.  The majority of the Site is covered with mature woodland. Remnants of gravel roads are still 

visible but all above-ground structures have been razed. 

 

The property is located in a residential area of Westerville and is surrounded by a mix of residential and 

school properties (Figures 3-3.  The Site is surrounded by the following: 

 

North:  Vacant field and wooded land 

East:  Vacant field and wooded land vacant wooded land, domestic housing 
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South:  Westerville North High School and Heritage Middle Schools 

West:  The Otterbein College Equine Science Facility 

 

The area is cold in the winter and warm to hot in the summer.  The average winter temperature is 

31 degrees F while the average summer temperature is 72 degrees F.  The prevailing wind is from the 

south-southwest with an average wind speed of 11 miles per hour.  The total annual precipitation is 

approximately 38 inches of which 60 percent usually falls from April through September.  The average 

annual snowfall is 28 inches, which occurs from late November until early March. 

 

Site topography is generally level with relief less than 10 feet (898 to 890 feet above mean sea level) from 

west to east across the Site. 

 

3.2.1 Hydrology 

There are no permanently flowing rivers or streams on the Site, but there is a drainage ditch on the 

northern portion of the property (AOC 2) which has some flow, northwest to southeast, after precipitation 

events.  There is no sediment on the property; the material in the drainage ditch (AOC 2) becomes 

saturated during wet periods, but is most properly characterized as soil as it consists mainly of topsoil and 

not material transported by moving water.  Ponded surface water on the southern portion of the property 

and small wetland areas have been identified in two areas along the southern and western property lines, 

1.3 acres just west of the former burial trench area (AOC 8) and 4.0 acres just south of the former 

Manufacturing Area (AOC 5), respectively.  Hoover Reservoir, located about 2,000 feet east of the Site is 

the nearest surface water body; there are no direct drainage ways that connect the property to Hoover 

Reservoir.   

 

A portion of the Site is considered to be wetlands.   

 

3.2.2  Geology 

Site surface soils are brown weathered silty clay with varying amounts of sand and gravel/shale 

fragments.  The weathered soil horizon extends to approximately 10 feet below ground surface.  Beneath 

the weathered soils, the unweathered soils are of the same composition but are gray in color.  There is 

approximately 50 feet of glacial drift above the bedrock.  Figure 3-4 displays the location of geologic 

cross-sections at the Site and Figures 3-5 through 3-8 show cross-sections A-A’, B-B’, C-C’, and D-D’.   
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3.2.3 Hydrogeology 

The Site is in an area that contains thin lenses of sand and gravel interbedded in thick layers of clay and 

silt.  Domestic and farm supplies are generally 100 feet or less in glacial overburden. The Site is adjacent 

to an area with meager, often inadequate supplies of groundwater.  Previous Site investigations have 

noted the presence of discontinuous sand seams in several different groundwater flow zones in the 

glacial till and none of the identified sand seams were found to be extensive.  Site groundwater flow was 

to the east-southeast, consistent with regional flow direction.   

 

3.2.4 Wetlands 

A large portion of the Site is covered by wetlands.  A preliminary Jurisdictional Opinion (PJO) was 

conducted by Civil and Environmental Consultants, Inc. (CEC) in 2005 for the entire 111 acre former 

Kilgore Manufacturing property owned by Otterbein College.  This report (included as Appendix G) 

designates three areas of the current study Site as wetlands.  Wetland A was described as a 

forested/scrub/shrub/emergent wetland covering approximately 14 acres in the forested, eastern portion 

of the Site.  Wetland B was described as a forested/scrub/shrub wetland covering 2 acres in the 

southwestern corner of the current study Site.  The final wetland was Wetland C, described as an aquatic 

bed/scrub/shrub wetland located in the southeastern corner of the current study Site. 

 

A full wetland delineation study was conducted on the 70 acre parcel of the Former Kilgore property, just 

west of the current Site prior to construction of the current Otterbein Equine Center.  This study 

conducted by MAD, Scientist & Associates LLC is also located in Appendix H.  

 

 

3.3 DESCRIPTION OF THE AREAS OF CONCERN 

3.3.1 AOC 1 Unidentified Rectangular Feature 

AOC 1 is located in the northeast portion of the Site, south of the former Manufacturing Area (AOC 5), 

and is defined by two unknown rectangular features of unknown past use (Metcalf & Eddy, 2005).  No 

evidence remains of the horizontal structures.  Green silt-like material and orange sand were observed in 

this area.  
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(Brown & Caldwell, July 2007), using visual identification of the “green material encountered in borings 

and trenches”, estimated the size of AOC 1 to be: 

 

Dimensions, ft Volume, cu yd* Tonnage 

Length Width Depth 

75 125 3 1,094 1,860 

 
* Includes 5% contingency 

 

3.3.2 AOC 2 Drainage Ditch Near Former Manufacturing Area 

AOC 2 is a drainage ditch located in northeast portion of the Site between the former Manufacturing 

(AOC 5) and Experimental (AOC 6) Areas where wastes were reportedly buried. The burial reportedly 

consisted of off-spec material that was buried parallel and within 8 to 10 feet of either side of the ditch 

The ditch has some flow, northwest to southeast, after precipitation events.  There is no sediment on the 

property; the material in the drainage ditch becomes saturated during wet periods, but is most properly 

characterized as soil as it consists mainly of topsoil and not material transported by moving water (Metcalf 

& Eddy, 2005).   

 

The AOC 2 size was estimated by Brown & Caldwell (July 2007) based on the observed limits of waste in 

trenches and the boring results and the depth of the deepest waste in a given trench.  

 

Dimensions, ft Volume, cu yd* Tonnage 

Length Width Depth 

400 30 3 1,400 2,380 

 
* Includes 5% contingency 

 

3.3.3 AOC 3 Burial Area 

AOC 3 is a former burial area, reportedly used to dispose of cinders and nonflammable materials 

generated at the facility. Purple powder, white crystalline material and gray and black ash were observed 

in this area.  This AOC was reportedly excavated to a depth of 10 feet and backfilled with clean soil 

(Metcalf & Eddy, 2005). 

 

Brown & Caldwell, July 2007 estimated the size of AOC 3 using observed limits of waste in trenches, the 

boring results and the depth was based on the depth of native material observed in the trenches. 
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Dimensions, ft Volume, cu yd* Tonnage 

Length Width Depth 

100 100 5 1,945 3,112 

 
* Includes 5% contingency 

 

3.3.4 AOC 4 Burn Pit 

The AOC is a burial area located east of the former Quonset Huts.  According to a former employee 

(employed 1946 to 1961), the burn pit (AOC 4) was used once/week to burn flares, caps, and other off-

spec materials and waste. Extreme care was apparently taken to ensure that all materials in the burn pit 

were completely destroyed during each burning event to prevent accidents from occurring during the next 

burn event.  It was periodically excavated and resulting cinders and nonflammable material buried in 

trenches (AOC 8) (Metcalf & Eddy, 2005). 

 

Reportedly, prior to 1962, contaminated soil from the burn pit was excavated to a depth of 10 feet and 

disposed of offSite and the excavation backfilled (Metcalf & Eddy, 1998).  

 

Based on the project cost estimate (Brown & Caldwell, July 2007), the size is as follows: 

 

Dimensions, ft Volume, cu yd* Tonnage 

Length Width Depth 

100 75 10 2,187 3,500 

 
* Includes 5% contingency 

 

3.3.5 AOC 5 Manufacturing Area Former UST Location 

The AOC is associated with a former underground storage tank (UST) of 2,500 gallon volume located in 

the northeast corner of the Site within the former manufacturing area. The tank use was presumed to be 

for fuel oil storage.  Because it was a fuel oil tank, it was unregulated by the State.  The UST was 

abandoned from use in 1962 (Lawhon & Associates, 1991) and removed in 1997 along with surrounding 

contaminated soil (Metcalf & Eddy, 2005). The tank was approximately 47 years old at the time of 

removal.  During removal of the UST soils were stored on plastic sheeting and water and residual product 

were pumped from the tank and disposed of as petroleum-contaminated liquids.  Visibly contaminated 

soils were excavated and segregated from “clean” soils and stockpiled on the plastic sheeting.  

Verification soil samples were collected from the tank cavity and the results led to the removal of 

additional soils which were hauled offSite for disposal.  A total of 104 cubic yards of impacted soils were 
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removed from the Site.  The tank Site was categorized as a Category 3 Site.  The residual concentrations 

of petroleum constituents in the soil were determined to be below the Category 3 Action Levels and below 

the VAO Generic Numeric Cleanup Standards (M&E, 2003).  

 

This AOC has been identified as a result of hydrocarbon odors detected in soils recovered from a boring 

performed in the location of the former tank.  Brown & Caldwell (2007) did not recommend removal of soil 

in this area; therefore there is no estimate of the size of any impacted soil area. 

 

3.3.6 AOC 6 Former Experimental Area 

This area, located north of former Quonset Huts, was used to conduct research and testing of new 

products and processes. Surface waste observed at this AOC included drums, construction debris, ash, 

slag, cinders, and black, loose granular materials   (Metcalf & Eddy, 2005).   

 

Based on the project cost estimate (Brown & Caldwell, July 2007), the size is as follows: 

 

Dimensions, ft Volume, cu yd* Tonnage 

Length Width Depth 

50 50 2 194 311 

 
* Includes 5% contingency 

 

3.3.7 AOC 7 Cinder Area  

The AOC is defined by cinders, coal fragments and slag found on top of native soils.  The area is located 

near the southeast corner of the Site (Metcalf & Eddy, 2005).   

 

Based on the project cost estimate (Brown & Caldwell, July 2007), the size is as follows: 

 

Dimensions, ft Volume, cu yd* Tonnage 

Length Width Depth 

25 25 2 48 77 

 
* Includes 5% contingency 
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3.3.8 AOC 8 Former Burial Trench Area 

AOC 8, located in the southeast corner of the Site, was systematically used as a burial area allocated for 

the disposition of produced waste and rejected materials.  The area was capped at the cessation of 

historical Site activities in the 1950s (Metcalf & Eddy, 2005).  Cap waste was buried up until the last day 

of operations (W.R. Grace and Company, 1961). Recorded disposition of waste and rejected materials is 

complete only from January, 1951 through May 1953 (Lawhon & Associates, 1991).  

 

Wastes were generally from settling sumps and consisted of mixtures of various chemicals used in the 

manufacturing process, generally mixtures of red phosphorous, potassium chlorate, gum, and antimony 

trisulphide.  Such mixtures when dry are highly explosive, and so much of the waste was packaged wet in 

cans, laid in open trenches and covered over with earth.  The largest can used for burying was 

approximately 15 inches in diameter and 30 inches long.  

 

Rejected materials, such as pyrotechnical devices, primary explosives, scrap powder, primers, detonators 

and liquid flares, were also placed in open trenches and covered with earth.  The most dangerous of the 

buried materials was photoflash cartridges. For the most part, the trenches followed the same direction 

and were the same distance apart (Lawhon & Associates, 1991 and W.R. Grace and Company, 1961).  

According to a former employee (employed 1952 to 1961), the trench burial area consisted of 20 

trenches, 200 ft long by 3 ft wide by 5 ft deep (Metcalf & Eddy, 1998).  As new trenches were dug, 

excavated soil from the new trench was used to cover up the last trench. 

 

The size of A0C 8 has been reported as small as 2.5 acres and as large as 8 acres.  Impacted material 

was previously noted at depths of up to 10 feet bgs. (Brown & Caldwell, July 2007). 
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4.0  EXISTING DATA ANALYSIS 

The Former Kilgore Manufacturing Site has been investigated on at least 12 occasions since 1962.  The 

investigations and related activities are listed on Table 4-1.  The laboratory analytical methods used 

during these investigations are summarized in Table 4-2.  The results of each investigation either led to 

the removal of materials of concern or added to the Site knowledge.  Digital copies of reports generated 

by the major investigations (including tables, figures and appendices) are included in the Appendix.  

Some of the major reports are discussed briefly in the following section.  

 

4.1 PREVIOUS INVESTIGATIONS 

Phase I Assessments were performed by S. E. A., Inc. in 1986, and by Lawhon & Associates, Inc. in 

1991. 

 

A Voluntary Action Program (VAP) Phase I was done by Metcalf & Eddy, Inc. (M&E) of the entire 

111 acre property in 1988 but was not submitted to OEPA.  The 1988 investigation identified 14 AOCs; 

however, further investigation reduced this number to 11.  Four areas on the current Equine Center parcel 

were later determined to require no further action.  The former buriarial trench area was subsequently 

added to the list, resulting in eight AOCs on the current 40 acre eastern parcel.  In 1998 M&E conducted 

a Site reconnaissance and issued a Phase I Property Assessment Amendment (M&E, 1998).  The 1998 

report added additional historical background, but did not suggest any significant changes to the original 

Phase I findings concerning contamination at the Site.  The 1998 report is included in this document as 

APPENDIX A. 

 

In 1999 and 2000, M&E conducted field investigations which led to the completion of the Preliminary 

Phase II Property Assessment (M&E, 2003) for the Ohio VAP (see Figure 4-1 and Table 4-1).  This report 

provided the bulk of the soil and groundwater assessment, and the data are included in APPENDIX B, 

and data for individual AOCs are provided in tables at the end of this section. 

 

M&E also prepared a VAP Phase I Property Assessment Amendment in June, 2005; however, no new 

characterization data was provided in the 2005 report. This report M&E, 2005 is presented as APPENDIX 

C.  The second and third volumes of the report are APPENDICIES D and E, and a VAP Checklist 

included with the report is presented as APPENDIX F. 
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In 2007, Brown and Caldwell prepared a Phase I Property Assessment specifically for the Equine Center 

property (Brown & Caldwell, 2007), just to the west of the subject Site.  This report includes information 

pertaining to the 40 acre subject Site and is included as APPENDIX F as additional background 

information. 

 

4.2 GROUNDWATER DATA ANALYSIS 

Shallow groundwater on the property has been studied throughout the Site.  Several temporary and 

permanent monitoring wells have been installed at all 8 AOCs (see Figure 4-2 and Table 4-1).  While 

groundwater data collected to date supports the low migration potential for Site groundwater, this has not 

been verified by monitoring at the perimeter of the Site.  There are also some unanswered questions 

concerning the presence of potential hot spots of localized groundwater contamination onSite that could 

present a threat to pending human and ecological receptors.  The former trench area (AOC 8) is of 

particular concern because the area is at the property boundary. 

 

4.3 SOIL DATA ANALYSIS 

There are currently 8 AOCs identified on the property.  The results of previous investigations at the 

individual AOCs are presented in the various reports in the APPENDIX, and are discussed individually in 

the sections below.   

 

4.4 NATURE AND EXTENT OF CONTAMINATION 

4.4.1 

In late 1999 to mid-2005, a Preliminary Phase II Property Assessment was conducted at the Site. 

Geophysical results showed several anomalies attributed to surface metal debris so three trenches were 

excavated of the potential metallic anomalies with no finding of buried items.  However, a prominent 

green silty material with orange sand was present and it exceeded the unrestricted residential use 

standards under VAP for several metals and the chromium TCLP analysis exceeded the toxicity standard. 

Approximately 35 hand auger borings were completed within the AOC (Brown & Caldwell, 2007 and 

Metcalf & Eddy, 2005).  Results of the most recent (and most complete) sampling at AOC 1 are presented 

on Table 4-3. 

AOC 1 – Unidentified Rectangular Feature 

 

Surface and subsurface soil are contaminated with metals at unacceptable concentrations.  It is unknown 

if other contaminants such as explosives are present.  Also, it is unknown if the chromium is in the more 

toxic hexavalent form.  Additionally, the amount of MEC, if any, is unknown.  As a result, human and 

ecological receptors are at risk from exposure to contaminated soil and possibly MEC.   
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4.4.2 

Geophysical investigations at AOC 2 revealed a few potential metallic anomalies, the most significant 

being at the eastern limit of the ditch; higher conductivity areas outside the main ditch line may represent 

disturbed soils.  Seven trenches were subsequently excavated and ordnance was identified both on the 

surface and at depth.  Additional surface debris included glass, laboratory crockery, metal, brick and 

concrete.  Buried debris included ordnance, gray and purple silt-like material, black granular material, 

white crystalline material, red and orange stained soils, metal, glass, and ceramic debris.  Several metals 

exceeded the VAP standards. 

AOC 2 – Drainage Ditch Near Former Manufacturing Area 

 

Further investigation of AOC 2 included the installation of 10 borings, collection of a surface water 

sample, and a sample of the saturated soil from the drainage ditch.  An additional trench was completed 

in a round feature located west of the former Manufacturing Area, where concrete and fill dirt were 

encountered.  No analytical testing was conducted because the materials in the feature were identified in 

the field as construction debris.  Two intact and potentially live primers were identified south of the 

western edge of the ditch.  Soil samples were obtained from the trenches and from 10 borings.  Soil 

exceeded the unrestricted residential use standards under VAP for several metals.  Some of the soils had 

a low pH such that the soils would be classified as corrosive.  Results of the most recent (and most 

complete) sampling at AOC 2 are presented on Tables 4-4, 4-5, and 4-6. 

 

Groundwater samples were collected from four temporary wells and samples exceeded MCLs and VAP 

unrestricted use standards for several metals; however, these wells had high turbidity and are not 

believed to be representative of actual groundwater chemistry.  A surface water sample from the ditch 

exceeded the MCL for antimony (Brown & Caldwell, 2007 and Metcalf & Eddy, 2005).   

 

Surface and subsurface soil are contaminated with metals at unacceptable concentrations.  It is unknown 

if other contaminants such as explosives are present.  MEC is a known risk at the surface and subsurface 

but the previous investigations may not have identified all items and the total amount is unknown.   

 

4.4.3 

Soil exceeded the unrestricted residential use standards under VAP for several metals and perchlorate. 

One sample was found to be flammable and “produced copious amounts of white smoke.” Another 

sample was “not flammable but produced red smoke when heated” (Brown & Caldwell, 2007 and Metcalf 

& Eddy, 2005).  Results of the most recent (and most complete) sampling at AOC 3 are presented on 

Tables 4-7 and 4-8. 

AOC 3 – Burial Area ESE of Burn Pit 
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Geophysical investigations at AOC 3 revealed a large amount of potential buried metallic objects and 

areas of high conductivity associated with potentially disturbed soils.  Three trenches were completed in 

the area.  Several 55-gallon drums and drum fragments were located on the surface and numerous 

metallic objects and debris were excavated within the limits of the waste. These included ordnance, drum 

fragments, metal debris, wood, glass, burned debris, a white crystalline substance, purple powder, black 

to gray ash, slag, cinders, black granular material, and bright red silty material.  Five-gallon pails filled with 

unidentified residue were also observed.  Ordnance was observed both on the surface and at depth, 

including flares, blasting caps, and canisters.  

 

Fourteen borings (by direct push and hand auger) were installed within and around the waste. Soil 

exceeded the unrestricted residential use standards under VAP for several metals and perchlorate. One 

sample was found to be flammable and “produced copious amounts of white smoke.” Another sample 

was “not flammable but produced red smoke when heated.”    

 

Groundwater samples were collected from a temporary well in 2000 and a permanent VAP-compliant 

well, MW-9, in 2005.  Due to low well yield and slow recovery, this well was analyzed for only VOCs, 

chromium, and perchlorate with no exceedances (Brown & Caldwell, 2007 and Metcalf & Eddy, 2005).   

 

Surface and subsurface soil are contaminated with metals at unacceptable concentrations.  It is unknown 

if other contaminants such as explosives are present.  MEC is a known risk at the surface and subsurface 

but the previous investigations may not have identified all items and the total amount is unknown.  

Considering the preferred unrestricted land use, it is difficult to address MEC without completely 

excavating the Site soils and so remediation would have an inherent uncertainty.  As a result, human and 

ecological receptors are at risk from exposure to potentially contaminated soil and MEC.  

 

4.4.4 

Reportedly, prior to 1962, contaminated soil from the burn pit was excavated to a depth of 10 feet and 

disposed of offsite and the excavation backfilled (Metcalf & Eddy, 1998).  Results of the most recent (and 

most complete) sampling at AOC 4 are presented on Tables 4-9 and 4-10. 

AOC 4 – Burn Pit 

 

No environmental investigations had been conducted at AOC 4 prior to 1998.  The location of the burn pit 

was determined from aerial photographs, and a sizeable area of potentially disturbed soil was 

subsequently identified south of the Burn Pit in the electromagnetic survey.  No metallic debris was 

identified by the geophysics.   
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Due to the reported excavation depths of the burn Pit during its operation (up to 10 feet), trenching was 

not conducted.  Ten borings were installed in and around the Burn Pit and the associated anomaly 

(potentially disturbed area) to the south.  Silty clay fill was encountered to depths of approximately 

10.5 feet bgs, below which native fill (dense silty clay) was encountered.  Three soil samples collected 

exceeded the VAP residential standard for arsenic, although concentrations were noted as typical of 

native Ohio soils. 

 

Groundwater samples were collected from three permanent VAP-compliant wells, MW-6, MW-7 and 

MW-8, in 2005.  Wells MW-6 and MW-8 produced enough water for a full suite of analyses (VOCs, 

SVOCs, inorganics, and perchlorate); however, due to low well yield and slow recovery, well MW-7 well 

was analyzed for only VOCs, chromium, and perchlorate.  No exceedances were noted except for 

thallium believed to be a laboratory artifact (Brown & Caldwell, 2007 and Metcalf & Eddy, 2005).   

 

4.4.5 

The UST was abandoned from use in 1962 (Lawhon & Associates, 1991) and removed in 1997 along 

with surrounding contaminated soil (Metcalf & Eddy, 2005). The tank was approximately 47 years old at 

the time of removal.  Results of the most recent (and most complete) sampling at AOC 5 are presented 

on Tables 4-11 and 4-12. 

AOC 5 – UST in Former Manufacturing Area  

 

In 1997, the UST was removed.  Approximately 3,500 gallons of residual product and water was pumped 

from the UST and disposed of as petroleum-contaminated liquids.  The tank was removed and visually 

observed to contain numerous holes.  A total of 104 cubic yards of impacted contaminated soils, as 

determined via visual observation and verification sampling, were removed and residual concentrations of 

petroleum constituents in soils were determined to be below VAP cleanup standards.  The excavation 

was backfilled with clean gravel (Metcalf & Eddy, 2005). 

 

During the Preliminary Phase II Property Assessment, one boring installed in location of former fuel oil 

tank in 2000 had a strong hydrocarbon odor in soils from 19 to 24 feet below grade, however; no samples 

were collected from this boring.  Four additional borings were installed in 2004 and soils consisted of 

mostly silty clay or clayey silt with some thin sand and gravel lenses.  Soil samples exceeded the VAP 

residential standard for arsenic.  

 

Groundwater samples were collected from one temporary well and exceeded MCLs and VAP unrestricted 

use standards for several metals; however, these wells had high turbidity and are not believed to be 

representative of actual groundwater chemistry.   Three permanent VAP-compliant wells, MW-1, MW-2 

and MW-3 were installed and sampled.  No exceedances were noted except for thallium believed to be a 

laboratory artifact (Brown & Caldwell, 2007 and Metcalf & Eddy, 2005).   
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The source has been removed more than 12 years ago and only arsenic in soil was cited as exceeding 

the standard; further evaluation of the arsenic concentration indicates that the concentration is less than 

the background concentration established after the investigation (Brown & Caldwell, 2007).   

 

MEC is not expected at the Site based on Site history and previous remediation effort.  

 

Surface and subsurface soil are not perceived to be contaminated based on Site historical source 

removal effort and a review of data from the investigation. Also, residual groundwater contamination 

appears to be at acceptable levels. Therefore, there does not appear to be a problem at this AOC.   

 

4.4.6 

Lead and polycyclic aromatic hydrocarbons (PAHs) associated with the discarded containers exceeded 

VAP standards.  To confirm whether soil would be hazardous, three borings were installed to a depth of 

16 feet and only arsenic VAP standards were exceeded.  Results of the most recent (and most complete) 

sampling at AOC 6 are presented on Tables 4-13 and 4-14. 

AOC 6 – Former Experimental Area 

 

Surficial waste was observed in the vicinity during the Phase II investigation, including drums and drum 

fragments, construction debris, 1-to 3-gallon metal cans, burned debris, ash, slag, cinders, and a black 

loose granular material.  Samples were collected of black residue inside a drum, of soils under a pile of 

the 1-to 3-gallon containers, and of soil beneath spilled material.   During excavation of burial trenches, 

drum fragments, construction debris, burned debris, ash, slag, cinders, and black granular material, flare 

casings and black caps.  Scattered casings and caps are present on the ground surface. Approximately 

100 black canisters were identified during a Site walk. Lead and polycyclic aromatic hydrocarbons (PAHs) 

associated with the discarded containers exceeding VAP standards.  Three borings were installed to a 

depth of 16 feet and only arsenic VAP standards were exceeded. 

 

Groundwater samples were collected from one temporary well and in 2005, a VAP-compliant well, MW-4, 

was installed and sampled.  Groundwater exceeded MCLs and VAP unrestricted use standards for 

several metals and the regulatory action level for copper was also exceeded.  The exceedances, except 

for thallium, all occurred in the temporary well; however, these wells had high turbidity and are not 

believed to be representative of actual groundwater chemistry.   Thallium is believed to be a laboratory 

artifact.   

 

Surface and subsurface soil are contaminated with metals at unacceptable concentrations.  It is unknown 

if other contaminants such as explosives are present.  MEC is a known risk at the surface and subsurface 

but the previous investigations may not have identified all items and the total amount is unknown and a 
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UXO assessment has not been conducted to date.  Considering the preferred unrestricted land use, it is 

difficult to address MEC without completely excavating the Site soils and so remediation would have an 

inherent uncertainty.  As a result, human and ecological receptors are at risk from exposure to potentially 

contaminated soil and MEC.  

 

4.4.7 

Although standards were not exceeded, the materials at AOC 7 are clearly not native soils.  Moreover, 

the orange and red fragments may be associated with unknown contaminants, for example, explosives 

constituents that were not analyzed for previously.  Results of the most recent (and most complete) 

sampling at AOC 7 are presented on Tables 4-15 and 4-16. 

AOC 7 – Cinder Area 

 

Cinders, coal fragments, and slag were found overlying the native clay loam soils in the latest 

investigation of AOC 7. The area was investigated using a hand auger.  Coal fragments and slag were 

below VAP standards for SVOCs and metals, but orange and red fragments were present in the cinders 

and slag (Brown and Caldwell, 2007). 

 

A VAP-compliant monitoring well, MW-10, was installed and sampled in 2005.  There were no 

exceedances of MCLs and VAP unrestricted use standards. 

 

MEC is not expected at the Site based on information collected to date.   

 

4.4.8 

Although soil standards were not exceeded it is reasonable to assume that at least some portions of the 

Site soils are contaminated.  Moreover, there may be unknown contaminants, for example, explosive 

constituents that were not analyzed for previously.  

AOC 8 – Former Burial Trench Area 

 

The initial (1962) clean-up of the burial Site consisted of excavation of known trenches. Over 120 tons of 

explosives and flares were removed and destroyed, including 3500 boosters and 200,000 fuses.  A cap 

mix (red phosphorous, potassium chlorate gum, and antimony trisulphide), black powder, magnesium 

flares, phosphorus sweepings, ammonium and potassium picrate, caps and primers, M1 flamethrowers, 

M112 photoflash cartridges, land flares, 66 waste, 155 mm illuminating shells, 3-minute flares and M6, 

MK5, and M501-type materials were destroyed on the property via burning and/or detonation and the 

trenches were refilled (Lawhon & Associates, 1991).  Later, further information clarified that some 

materials were destroyed by burning and/or detonation and the remaining materials were relocated to an 

area near the easternmost Quonset hut for staging prior to shipment from the Site (Metcalf & Eddy, 

2005).  
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In 1985, a Site visit associated with potential sale of the farm resulted in the discovery of approximately 

70 flare canisters that had apparently been dug up by plow blades during farming activities.  One of the 

canisters was detonated as a test by the Ordnance Department at Wright-Patterson AFB.  In September 

1985, the canisters were delivered to Wright-Patterson AFB. In 1986, an additional 80 flare canisters 

were encountered and removed by Wright-Patterson AFB (Lawhon & Associates, 1991). 

 
In January 1988, S.E.A, Inc. was contracted by Westerville Schools, which was interested in purchasing a 

portion of the farm, to conduct an environmental study, including the burial trench area.  This investigation 

included monitoring well installation and groundwater sampling. (Groundwater contamination was not 

deemed to be an issue.)  One area investigated with a metal detector had many small unidentifiable metal 

objects.  Excavation of this area occurred and encountered a variety of materials related to Kilgore 

operations including parachute flares (dated 1954), black plastic caps, short cylinders composed of 

gray/blue/purple cylindrical-shaped material, gray-white layered solid granular substance, aluminum 

flitter/sodium nitrate, sulfur, and many filled aluminum canisters.  Trenches were dug throughout the burial 

Site but only a few pieces of debris were encountered.  The trenches were not filled in.  Examination of 

the excavated items by the Columbus Bomb Squad found that materials could not be exploded (Lawhon 

& Associates, 1991). 

 
As part of the Phase I Environmental Audit, a magnetic survey was conducted over the property and it 

was determined that several “hot areas” still existed in the southeast corner of the Site where the old 

trenches were located (Lawhon & Associates, 1991). 

 

In the 1996/1997 Phase I ESA 15 trenches were excavated, each 3 ft wide by 6 ft deep and of variable 

length, for a total of 3,330 linear footage.  A  pit measuring 30 ft by 40 ft by 5 ft deep was also excavated.  

Six drums of miscellaneous materials removed, including a 5-gallon bucket of materials which was 

segregated thought to be potentially energized and was detonated.  Empty M112 photoflash casings, 

M56 projectile fuses, various pyrotechnic debris, and two 55-gallon drums of reddish material assumed to 

be red phosphorous were removed.  Excavated materials were staged at Quonset huts near old 

farmhouse. 

 
Groundwater in this area was sampled from three wells installed in the area immediately following the 

trenching (previous wells had been abandoned and result) and analyzed for VOCs, SVOCs, and RCRA 8 

metals.  Data from three previously installed wells of the 1998 Phase I Property Assessment are of 

minimal value considering conflicting locational information; limited analysis for EP Tox metals only; the 

exclusion of some primary metals of concern such as antimony, elevated detection limits; and use of a 

reagent kit for nitrate.  Groundwater concentrations and soil samples were nondetect and/or at 

concentrations suspected to represent natural conditions (Brown and Caldwell, 2007 and Metcalf & Eddy, 

2005). 
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This AOC was not included in the Preliminary Phase II Property Assessment conducted from late 1999 to 

mid-2005 because the area was capped and groundwater was not deemed to be contaminated (Metcalf & 

Eddy, 2005). 

 

MEC is known to be associated with the AOC.  Several past remediations have addressed some 

munitions-related materials in the area.  However, it is reasonable to presume that at least some MEC 

remains on Site.   

 

4.5 NATURE AND EXTENT OF CONTAMINATION 

4.5.1 

Groundwater migration potential for the Site is low considering that the water bearing zones are 

discontinuous, thin lenses of sand and gravel interbedded in thick layers of clay and silt so there is a 

limited conduit for migration.  Moreover, it appears that the clay-rich nature of the glacial overburden 

retards the vertical movement of contaminants and therefore the potential for groundwater contaminant 

migration is low.   

Groundwater 

 

4.5.2 

Contaminated soil present at AOC 1, 2, 3, 6, and 7 extends to the subsurface. Contaminants and could 

infiltrate further vertically into the subsurface soil and leach from the soil into the shallow groundwater.  

Cinders, coal fragments, and slag present on the surface AOC 7 extend to near subsurface soil.   

Soil  

 

AOC 4 migration is not applicable and AOC 5 soil migration is not a concern.   

 

4.6 POTENTIAL RECEPTOR IDENTIFICATION  

4.6.1 

Based on historic groundwater analysis the groundwater onSite does not pose a threat to public health.  

The property will be placed under a groundwater use restriction and will be supplied with potable water by 

the City of Westerville; therefore, groundwater exposures by onSite residential receptors are not 

anticipated.  If retention basins for stormwater management would were constructed as part of a future 

development of the Site, localized contaminated groundwater could migrate to the surface water in the 

basins. Under this scenario residential receptors as well as construction workers and ecological 

receptors, could be exposed to groundwater contaminants connection with surface water. 

Groundwater 
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4.6.2 

The Site is currently fenced. Human receptors are currently not at risk to the soil in the AOCs, except for 

trespassers.  Ecological receptors (pets, wildlife) are at risk directly or via the food chain.  Although MEC 

has not been encountered to date, the uncertain history of the AOCs and proximity to MEC findings at 

AOC 2 make the presence of MEC suspect.  If MEC is present, it would be dangerous if contacted.  Also, 

Munitions Constituents (MC) could leach from munitions items and further contaminate the soil. 

Soil 
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5.0 CONCEPTUAL SITE MODEL 

A pictorial Conceptual Site Model (CSM) is presented as Figure 5-1.  The CSM depicts the general Site 

location, the Areas of Concern, a simplified geologic cross section, and illustrates a few of the potential 

receptors.  The text in the remainder of Section 5 presents a more detailed CSM. 

 
5.1 SITE LOCATION 

The property is located on the east side of Spring Road, approximately 700 feet south of Maxtown Road 

in a residential area of Westerville, Ohio.   The property is surrounded by a mix of residential and school 

properties.  The Site is surrounded by the following: 

 
North: Vacant field and wooded land 

East:  Vacant wooded land, domestic housing  

South:  Westerville North High School and Heritage Middle Schools 

West:  The Otterbein College Equine Science Facility 

 
The property is currently vacant.  The property is partially wooded and overgrown with dense grasses and 

brush.  The majority of the Site is covered with a mature woodland. Remnants of gravel roads are still 

visible but all above-ground structures have been razed.  Site topography is generally level with relief less 

than 10 feet (898 to 890 feet above mean sea level) from west to east across the Site. 

 
5.2 HYDROGEOLOGY 

There are no permanently flowing rivers or streams on the Site, but there is a drainage ditch on the 

northern portion of the property (AOC 2) which has some flow, northwest to southeast, after precipitation 

events.  A large portion of the Site is considered to be wetlands.   

 
The Site is in an area with meager, often inadequate supplies of groundwater.  The Site is underlain by a 

clayey glacial till, which discontinuous sand seams, none of which were found to be extensive.  Site 

groundwater flow was to the east-southeast, consistent with regional flow direction.   

 
5.3 AREAS AND CONSTITUENTS OF CONCERN 

The AOCs are described in Section 3 and are summarized on Table 5-1. This table taken from the Phase 

II report (M&E, 2005) does not include AOC 8 which was not thought to be an issue at the time of the 

report.  According to the 2005 report:  “The area was capped previously, at the cessation of historical Site 

activities, and this has been found to have effectively isolated contaminants in this area.  Subsequent 

groundwater monitoring has also not found any evidence of contaminant migration.”   Despite the findings 

of the 2005 report, the Burial Trench Area has been retained as an AOC in this PER. 
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The Constituents of Concern (COC) have been determined through numerous investigations at the Site, 

and are presented on Table 3-2. 

 
5.4 POTENTIAL KNOWN SOURCES OF GROUNDWATER RELEASES 

Groundwater is not perceived to be a major issue at this time based on data collected to date; however, 

there are questions associated with the data.  Localized “hot spots” may be present considering elevated 

concentrations of metals in temporary wells.  It is true that the temporary wells did not have a sandpack, 

nor were the groundwater samples filtered, and the samples had elevated turbidity, resulting in biased 

high concentrations of metals due to suspended sediment. However, the contaminants were only 

selectively elevated in some temporary wells, some metals that are typically more soluble like hexavalent 

chromium would not be explained by elevated turbidity, and temporary wells were not screened at the 

same intervals as the typically deeper permanent wells.  Furthermore, some of the permanent wells do 

not appear to be properly located i.e., southeast/east of their associated AOC based on groundwater flow 

direction and so may not be representative.   

 

Some potential contaminants that might be present have not been analyzed in earlier investigations.  For 

example explosives such as trinitrotoluene and dinitrotoluene daughter products and tetryl were not 

included in the analytical programs.  In addition, although perchlorate was included in groundwater 

analysis, the detection limit, typically 200 µg/L was well above the screening level of 15 µg/L. 

 

Another issue to consider is that although disposal areas were carefully researched, it is possible that 

source area(s) were not considered.  In particular, the settling sumps from the manufacturing area are not 

identified as a potential source area.  It is possible that the wastes may have been released directly from 

the sumps, if cracked for example, and thus may have contributed to dispersion of contaminants to 

groundwater.  Elevated concentrations of metals in temporary wells MEB 5-2 and MEB 6-5 are of most 

concern; if the concentrations are indeed elevated, the source and downgradient extent is unknown.  

 

The existing groundwater data has been compared to Ohio VAP standards and Federal MCLs and the 

results are summarized on Table 5-2. 
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5.5 GROUNDWATER MIGRATION PATHWAYS AND RECEPTORS 

Migration potential is low considering that the water bearing zones are discontinuous, thin lenses of sand 

and gravel interbedded in thick layers of clay and silt so there is a limited conduit for migration.  Moreover, 

it appears that the clay-rich nature of the glacial overburden retards the vertical movement of 

contaminants and therefore the potential for groundwater contaminant migration is low.  Of the ten wells 

installed for the Preliminary Phase II Assessment, only three are estimated to produce 1.5 gallons of 

water per 8 hours.  Three wells failed to produce enough groundwater for a full suite of samples, 

indicating the low hydraulic conductivity of the soils and the general lack of productivity of sand stringers.  

 

Although not necessary to protect public health, the property will also be placed under a groundwater use 

restriction and will be supplied with potable water by the City of Westerville; therefore, groundwater 

exposures by onsite receptors are not anticipated.  If future development included retention basins for 

stormwater management, localized contaminated groundwater could migrate to the surface water in the 

basins and receptors such as trespassers, construction workers and ecological receptors, could be 

exposed to groundwater contaminants connection with surface water. 

 

5.6 POTENTIAL KNOWN SOURCES OF SOIL RELEASES 

Known sources of soil releases are discussed in the following sections, and the existing soil data has 

been compared to Ohio VAP standards and Federal MCLs and the results are summarized on Table 5-3. 

 

5.6.1 

The original source(s) of releases in this area are unknown. Contaminated soil present at this Site 

extends to the subsurface.  Contaminants could infiltrate further vertically into the subsurface soil, and 

leach from the soil into the shallow groundwater.   

AOC 1 Unidentified Rectangular Feature 

 

5.6.2 

The original source(s) of releases in this area are unknown. Contaminated soil present at this Site 

extends to the subsurface.   Contaminants could infiltrate further vertically into the subsurface soil and 

leach from the soil into the shallow groundwater.  Also, although flow in the drainage ditch is intermittent, 

contaminated soil could be washed downstream during precipitation events.  MEC is a known issue at the 

Site and would be dangerous if contacted.  Also, MC could leach from munitions items and further 

contaminate the soil. 

AOC 2 Drainage Ditch 
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5.6.3 

The source(s) is reportedly the burn pit (AOC 4) that used once/week to burn off-spec materials and 

waste.  The Burial Area was periodically excavated and resulting cinders and nonflammable material 

buried in trenches AOC 3 and/or AOC 8 (Metcalf & Eddy, 2005).  Contaminated soil present at this Site 

extends to the subsurface and contaminants and could infiltrate further vertically into the subsurface soil 

and leach from the soil into the shallow groundwater.   

AOC 3 Burial Area 

 

 Trespasser receptors are currently at risk.  Ecological receptors (pets, wildlife) are at risk directly or via 

the food chain.  MEC is a known issue at the Site and would be dangerous if contacted.  Also, MC could 

leach from munitions items and further contaminate soil. 

 

Surface and subsurface soil are contaminated with metals at unacceptable concentrations.  It is unknown 

if other contaminants such as explosives are present.  MEC is a known risk at the surface and subsurface 

but the previous investigations may not have identified all items and the total amount is unknown.  

Considering the preferred unrestricted land use, it is difficult to address MEC without completely 

excavating the Site soils and so remediation would have an inherent uncertainty.  As a result, human and 

ecological receptors are at risk from exposure to potentially contaminated soil and MEC.  

 

5.6.4 

The source(s) was cinders and nonflammable material.  However, the source was reportedly removed 

more than 45 years ago and so, unless contaminated fill was used in filling the excavation, no source 

remains. 

AOC 4 Burn Pit 

 

The source was reportedly removed more than 45 years ago and only arsenic was cited as exceeding the 

standard; further evaluation of the arsenic concentration indicates that the concentration is less than the 

background concentration established after the investigation (Brown & Caldwell, 2007).   

Although historically, contaminants could have leached to groundwater, groundwater concentrations in 

the area are acceptable, with the exception of a nominal exceedance of arsenic.  MEC is not expected at 

the Site based on Site history and previous remediation effort. 

 

Surface and subsurface soil are not perceived to be contaminated based on Site historical source 

removal effort and a review of data from the investigation.  Therefore, there does not appear to be a 

problem at this AOC. 
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5.6.5 

The UST source tank has been removed as well as surrounding contaminated soil. The source has been 

removed more than 12 years ago and only arsenic in soil was cited as exceeding the standard; further 

evaluation of the arsenic concentration indicates that the concentration is less than the background 

concentration established after the investigation (Brown & Caldwell, 2007).  Because the UST and 

surrounding contaminated soils have been removed, only residual contaminated groundwater may 

remain.  

AOC 5 UST in Former Manufacturing Area 

 

Although historically, contaminants have leached to groundwater, all of the groundwater exceedances 

(based on MEB 5-2) are for metals and would not be associated with the fuel oil tank source.  Another 

source of the metals exceedances is suspected especially considering the UST was located in the 

manufacturing area.  While several fuel oil constituents were detected, such as benzene and toluene, 

concentrations were well below unrestricted use standards.     

 

MEC is not expected at the Site based on Site history and previous remediation effort. Surface and 

subsurface soil are not perceived to be contaminated based on Site historical source removal effort and a 

review of data from the investigation. Also, residual groundwater contamination appears to be at 

acceptable levels. Therefore, there does not appear to be a problem at this AOC.   

 

5.6.6 

Contaminated soil present at this Site extends to the subsurface and contaminants and could infiltrate 

further vertically into the subsurface soil and leach from the soil into the shallow groundwater.   

AOC 6 Former Experimental Area 

 

Human receptors (trespassers) are at risk.  Ecological receptors (pets, wildlife) are at risk directly or via 

the food chain.  MEC is a known issue at the Site and would be dangerous if contacted.  Also, MC could 

leach from munitions items and further contaminate the soil. 

 

Surface and subsurface soil are contaminated with metals at unacceptable concentrations.  It is unknown 

if other contaminants such as explosives are present.  MEC is a known risk at the surface and subsurface 

but the previous investigations may not have identified all items and the total amount is unknown and a 

UXO assessment has not been conducted to date.  Considering the preferred unrestricted land use, it is 

difficult to address MEC without completely excavating the Site soils and so remediation would have an 

inherent uncertainty.  As a result, human and ecological receptors are at risk from exposure to potentially 

contaminated soil and MEC.  
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5.6.7 

Although standards were not exceeded, the materials are clearly not native soils.  Moreover, the orange 

and red fragments may be associated with unknown contaminants, for example, explosives constituents 

that were not analyzed for previously.  

AOC 7 Cinder Area 

 

MEC is not expected at the Site based on information collected to date.   

Cinders, coal fragments, and slag present at this Site on the surface extends to near subsurface soil.  

Contaminants could infiltrate further vertically into the subsurface soil and leach from the soil into the 

shallow groundwater.   

 

Human receptors are at risk in the form of trespassers.  Ecological receptors (pets, wildlife) are at risk 

directly or via the food chain.  Although MEC has not been encountered to date, the uncertain history of 

the AOC and proximity to MEC findings at nearby AOC 2 make the presence of MEC suspect.  If MEC is 

present, it would be dangerous if contacted.  Also, MC could leach from munitions items and further 

contaminate the soil. 

 

Site materials are clearly waste material, even though analysis to date does not indicate exceedances of 

criteria.  Furthermore, it is unknown if other contaminants such as explosives are present.  The orange 

and red fragments are of particular concern since they remain unidentified.  Also, the amount of MEC, if 

any, is unknown, and a UXO assessment has not been conducted to date.  As a result, human and 

ecological receptors are at risk from exposure to contaminated soil and possibly MEC.   

 

5.6.8 

Waste were generally from settling sumps and consisted of mixtures of various chemicals used in the 

manufacturing process, generally mixtures of red phosphorous, potassium chlorate, gum, and antimony 

trisulphide.  Such mixtures when dry are highly explosive, and so much of the waste was packaged wet in 

cans, laid in open trenches and covered over with earth.  The largest can used for burying was 

approximately 15 inches in diameter and 30 inches long. Rejected materials, such as pyrotechnical 

devices, primary explosives, scrap powder, primers, detonators and liquid flares, were also placed in 

open trenches and covered with earth.  The most dangerous of the buried materials was photoflash 

cartridges. For the most part, the trenches followed the same direction and were the same distance apart  

(Lawhon & Associates, 1991 and W.R. Grace and Company, 1961).  According to a former employee 

(employed 1952 to 1961), the trench burial area consisted of 20 trenches, 200 ft long by 3 ft wide by 5 ft 

deep (Metcalf & Eddy, 1998).  As new trenches were dug, excavated soil from the new trench was used 

to cover up the last trench. 

AOC 8 Burial Trench Area 
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Although soil and groundwater standards were not exceeded, it can be presumed that although the 

selected soil samples had acceptable concentrations, it is reasonable to assume that at least some 

portion of the Site soils are contaminated.  Moreover, there may be unknown contaminants, for example, 

explosives constituents that were not analyzed for previously.  

 

MEC is known to be associated with the AOC.  Several past remediations have addressed some 

munitions-related materials in the area.  However, it is reasonable to presume that at least some MEC 

remains on Site.  The impacted material extends to the subsurface (approximately 10 ft bgs).  Any 

contaminants could infiltrate further vertically into the subsurface soil and leach from the soil into the 

shallow groundwater. Although groundwater samples collected to date have been previously evaluated as 

acceptable, that is questionable.  Moreover, considering the age of the data (1988), conditions may have 

changed from that time, especially considering the disturbances that have occurred since that time that 

resulted in groundwater migration.   

 

Human receptors such as trespassers are at risk.  Ecological receptors (pets, wildlife) are at risk directly 

or via the food chain.  MEC is a known issue at the Site and would be dangerous if contacted.  Also, MC 

could leach from munitions items and contaminate/further contaminate the soil. 

 

MC contamination in soil has not likely been fully characterized, considering that soil contamination 

should be present.  In addition, it is unknown if other contaminants such as explosives are present in soil 

and groundwater.  Previously made conclusions that groundwater concentrations are acceptable are 

questionable considering the limited analyses and unknown well construction methodology.  Additionally, 

the data is old (1996) and may no longer be representative.  Moreover the area is of extra concern since 

it is at the property boundary. 

 

MEC is a known risk at the surface and subsurface but the previous investigations have not likely 

identified all items and the total amount is unknown.  Considering the preferred unrestricted land use, it is 

difficult to address MEC without completely excavating the Site soils and so remediation would have an 

inherent uncertainty.  As a result, human and ecological receptors are at risk from exposure to 

contaminated soil and MEC.   

 

However, in spite of the unknowns, information collected to date, in conjunction with preference for 

unrestricted land use and known MEC dangers, points toward complete removal of Site soils and so may 

negate the need to conduct additional investigation.  The outer perimeter of the Site is not clearly defined, 

which is an important data gap considering the large size of the AOC greatly impacting evaluation of 

remediation alternatives.   
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5.7 SOIL MIGRATION PATHWAYS  

Migration of COCs from the soil could be through one of three routes.  Migration could occur through the 

air as a result of wind action.  Migration could also occur through surface runoff across impacted areas, 

with the surface water carrying COCs to surface discharges or infiltration to groundwater.  In wetland 

areas, COCs could dissolve into temporary surface water and either flow offsite or infiltrate into 

groundwater.   Migration of COCs from soil could also occur through solution into water infiltrating into the 

ground with discharge to the underlying groundwater.   

 

 

5.8 POTENTIAL HUMAN AND ECOLOGICAL EXPOSURE PATHWAYS 

The potential human exposure pathways at the Site are summarized on Table 5-4 taken from the Phase II 

Report (Metcalf & Eddy, 2005). The potential Ecological Exposure pathways are summarized on       

Table 5-5 (Metcalf & Eddy, 2005). 
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6.0 LEVEL I ECOLOGICAL ASSESSMENT 

In accordance with Ohio EPA Ecological Risk Assessment Guidance (OEPA, April 2008), a Level I 

Scoping Ecological Risk Assessment was performed to determine if a 40-acre parcel of the Former 

Kilgore Manufacturing Site should be further evaluated for ecological risks.   

 

The purpose of a Level I ERA is to eliminate Sites from further ecological risk evaluation that do not have 

the potential for current or past release of contaminants of interest (COIs) and non-chemical stressors or, 

do not contain important ecological resources on or in the locality of the Site (OEPA, April 2008). The 

following questions are to be answered at the completion of the Level I ERA:  

 

a) Are current or past releases at the Site suspected? 

b) Are important ecological resources present at or in the locality of the Site? 

 

The presence of ecological resources and the history of releases of hazardous substances at the Site are 

evaluated in the following sections. 

 

6.1 EXISTING DATA SUMMARY 

The Former Kilgore Manufacturing Site located in Westerville, Ohio encompasses approximately 

111 acres (see Figure 1-1 for regional Site location).  The portion of the Site being evaluated in this report 

consists of a 40-acre parcel (see Figure 3-2).  The Site is partially wooded and overgrown with dense 

grasses and brush.  The groundwater table within the 40 acre parcel is shallow, and several temporary 

and permanent monitoring wells are located throughout the Site.   

 

Section 3.1 provides details of the Site history.  In summary, the Site was previously a pyrotechnic and 

ordnance manufacturing facility.  Activities on Site included manufacturing explosives and incendiary 

items and denotation devices and burning and disposal of wastes.  Previous investigations have identified 

disposed materials in soil from Site operations and findings are summarized in Section 4.   

 

The Site is currently vacant and above ground structures have been destroyed.  The 40-acre parcel, 

owned by Otterbein College, is intended for residential development.   

 

Threatened and endangered species were identified as part of wetland delineation for an adjacent Site 

within the Former Kilgore Manufacturing Site [see Attachment X for correspondence from United States 

Fish and Wildlife Service (USFWS) and Ohio Department of Natural Resources (ODNR)].  It is expected 

that the threatened and endangered species identified as potentially present at the adjacent Site would be 
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potentially present at the 40-acre parcel due to proximity and similar habitat.  No rare or endangered 

species or other significant natural features were identified by the ODNR for the Site although the Site is 

within the range of the Indiana Bat (Myotis sodalis), an endangered species.  If trees or habitat for the 

Indian Bat are present at the Site, the USFWS should be contacted prior to cutting trees.  The Site is 

within the range of the bald eagle, which is a protected species; however, due to Site location and habitat, 

it is not expected to be present at the Site.  The clubshell mussel (Pleurobema clava) and rayed bean 

mussel (Villosa fabalis) are endangered and candidate species, respectively, that may be present in the 

area; however, given the Site location, these species are not expected to be impacted.   

 

6.2 SITE VISIT SUMMARY 

A Site visit was completed to evaluate the quality of the wetlands present at the Site (see 

Attachment X-prelim jurisdictional opinion).  Several forested, scrub/shrub, and emergent wetland areas 

covering half of the 40-acre Site were identified.  The remaining 20 acres consist of dense grasses and 

brush.  Based on the habitat at the Site, (see Site photographs in Attachment X), soil invertebrates, birds 

and mammals are likely present at the Site.  An aquatic bed was identified in one of the wetland areas 

creating habitat for amphibians.  Threatened or endangered species are not anticipated at the Site; 

however, the Site may contain habitat for the Indiana Bat, an endangered species.   

 

Based on the Site activities, hazardous substances may have be released into the soil and potentially 

migrated to the shallow groundwater.  Chemicals of potential concern in soil and groundwater include 

chemicals that would have been used in the manufacture and assembly of explosives and incendiary 

items and denotation devices (see Table 3-2).  Previous investigations have identified elevated levels of 

metals in soils at the Site.   

 

6.3 RECOMMENDATIONS 

A Level II Screening ecological Risk Assessment should be conducted because habitat for ecological 

receptors is present that the Site and ecological receptors may be impacted by chemicals of potential 

concern in the soil and groundwater. 
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7.0 PRE-INVESTIGATION EVALUATION OF REMEDIAL ALTERNATIVES 

7.1 PRELIMINARY REMEDIATION GOALS 

The development of Preliminary Remediation Goals (PRGs) takes into consideration Applicable or 

Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBCs) criteria.  Section 7.3 

identifies the ARARs and TBCs. 

 

7.2 REMEDIAL ACTION OBJECTIVES 

Remedial Action Objectives (RAOs) are medium-specific goals that define the objectives of conducting 

remedial actions to protect human health and the environment.  The RAOs specify the COCs, potential 

exposure routes and receptors, and acceptable ranges of contaminant concentrations [i.e., PRGs] for the 

Site.   

 

Site-specific RAOs specify COCs, media of interest, exposure pathways, and cleanup goals or 

acceptable contaminant concentrations.  The RAOs for this evaluation were developed based on the 

future potential land use as residential property and an extension of the Otterbein College campus, with 

the goals of protecting the public from potential current and future health risks.   

 

The following RAOs were developed for the Site: 

 

RAO 1:  Prevent unacceptable human health risk associated with exposure to soil containing metals, 

sulfates, perchlorates, phosphorus, and MEC at concentrations greater than PRGs.  

 

RAO 2:  Prevent unacceptable risk to human and ecological receptors associated with exposure to 

groundwater containing metals at concentrations greater than PRGs. 

 

7.3 FEDERAL ARARS, STATE REQUIREMENTS, AND TBCS 

7.3.1 

The following federal and state chemical-specific ARARs and TBCs are considered to be potentially 

applicable to the Site: 

Chemical-Specific ARARs and TBCs 
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• Maximum contaminant levels (MCLs) under the Safe Drinking Water Act (SDWA), 40 C.F.R. 141.  

MCLs are enforceable standards for public drinking water supply systems which have at least 15 

service connections or are used by at least 25 people. These requirements are not directly applicable 

since groundwater at the Site is not a public water supply.  However, because ground water may 

migrate off-Site, potentially to a public drinking water source, MCLs are considered to be relevant and 

appropriate requirements for this Site. 

ARARs 

 

• Ohio Administrative Code (OAC) Section 3745-81 relates to MCLs for organic and inorganic 

contaminants of concern.  

 

• USEPA Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at 

Superfund Sites for Residential and Industrial Receptors (USEPA Oak Ridge National Laboratory, 

2008).   

TBCs 

 

• EPA-Region 9 preliminary remediation goals (PRGs) are risk-based tools for evaluating and cleaning 

up contaminated Sites.  

 

• USEPA SSLs developed according to guidance provided in the U.S. EPA's Soil Screening Guidance 

and calculated on the USEPA's Soil Screening Guidance website (USEPA, 2008). 

 

• RCRA Subtitle C – regulates the disposal of hazardous solid waste from its generation until its 

ultimate disposal.   

 

7.3.2 

The following presents a summary of federal and state location-specific ARARs and TBCs that are 

considered to be potentially applicable to the Site: 

Location-Specific ARARs and TBCs 

 

• USEPA's Groundwater Protection Strategy (USEPA 1984):  Subclass IIIA includes groundwater not a 

potential source of drinking water and of limited beneficial use.  Such groundwater units are highly 

intermediately interconnected to adjacent groundwater units of a higher class and/or surface waters.  

They may, as a result, be contributing to the degradation of the adjacent waters.   
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• Historic Sites, Buildings, and Antiquities Act of 1935 [16 United States Code (USC) 461 et seq.] 

states that it is federal policy to preserve historic and prehistoric properties of national significance.  

The Site is not classified as such a property, nor is it known to possess aspects of historic or 

prehistoric significance; however, this Act would be applicable if information was found to classify it as 

such a property.  As such, this Act is potentially applicable. 

 

• Section 404 of the Clean Water Act (CWA) establishes a program to regulate the discharge of 

dredged or fill material into waters of the United States, including wetlands. Activities in waters of the 

United States regulated under this program include fill for development, water resource projects (such 

as dams and levees), infrastructure development (such as highways and airports) and mining 

projects. Section 404 requires a permit before dredged or fill material may be discharged into waters 

of the United States, unless the activity is exempt from Section 404 regulation (e.g. certain farming 

and forestry activities). 

 

7.3.3 

The following action-specific ARARs and TBCs are considered to be potentially applicable to the Site: 

Action-Specific ARARs 

 

• RCRA Subtitle C requirements may be applicable when the waste is sufficiently similar to a 

hazardous waste and/or the on-Site remedial action constitutes treatment, storage, or disposal, and 

the particular RCRA requirement is well suited to the circumstances of the contaminant release and 

Site.  RCRA Subtitle C requirements may also be applicable when the remedial action constitutes 

generation of a hazardous waste.  On-Site activities, mandated by a federally ordered Superfund 

cleanup, must comply with the substantive requirements of RCRA Subtitle C, but not with the 

administrative requirements (i.e., permits) of RCRA.  The RCRA Subtitle C requirements must be met 

if the cleanup is not under federal order and/or when the hazardous waste moves off Site.   

 

• National Ambient Air Quality Standards (NAAQSs) (40 CFR 50) promulgated under the Clean Air Act 

(42 U.S.C. 7401) require the attainment and maintenance of primary and secondary NAAQSs to 

protect public health and public welfare, respectively.  These standards are not source-specific, but 

rather are national limitations on ambient air quality.  States are responsible for assuring compliance 

with the NAAQSs.  The implementation, maintenance, and enforcement of NAAQSs are potentially 

applicable ARARs. 

 

• Department of Transportation Rules for Hazardous Materials Transport (49 CFR Parts 107 and 171 

179) regulate the transport of hazardous materials, including packaging, shipping equipment, and 

placarding.  These rules are considered potentially applicable to wastes shipped off Site for laboratory 

analysis, treatment, or disposal. 
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• The Occupational Safety and Health Administration Standards (29 CFR 1910) regulate occupational 

safety and health requirements applicable to workers engaged in on-Site field activities. 

 

• Soil Conservation Act (U.S.C. 5901 et seq.) provides for the application of soil conservation practices 

on federal lands.  During remedial activities, implementation of such practices would be required. 

 

7.4 GENERAL RESPONSE ACTIONS  

GRAs are broadly defined remedial approaches that may be used (by themselves or in combination with 

others) to attain the RAOs.  Action-specific ARARs and TBCs are those regulations, criteria, and 

guidance that must be complied with or taken into consideration during on-Site implementation of GRAs.  

The following GRAs were considered for the Site:  

 

• No Action – no direct action to be conducted to remediate the Site 

• Limited Action [i.e. Land Use Controls (LUCs)] 

• Excavation and Disposal of Contaminated Soil 

• Capping of Contaminated Soil 

 

7.5 PRELIMINARY REMEDIAL ALTERNATIVES 

This section identifies, screens, and evaluates the potential remediation technologies and process options 

that may be applicable to the Site.  The primary objective of this phase of the FS is to develop an 

appropriate range of remediation technologies and process options that will be used for developing 

remedial alternatives.     

 

7.5.1 

The preliminary screening of remediation technologies and process options is based on overall 

applicability to the medium of concern, COCs, and specific conditions present at the Site.  Table 7-1 

summarizes the preliminary screening of remediation technologies and process options for both GRAs.  

Preliminary Screening of Remedial Technologies and Process Options 

 

7.5.2 

7.5.2.1 

Detailed Screening of Remediation Technologies and Process Options 

No Action would consist of “walking away” from the Site without implementing any remedial action or 

performing any monitoring and/or maintenance.  As required under CERCLA regulations, the No Action 

No Action 



  DRAFT 
  AUGUST 2010 
 

081004/P 7-5 

alternative is carried through the FS to provide a baseline for comparison to other alternatives and their 

effectiveness in mitigating risks posed by Site COCs.   

 

The No Action alternative would not be effective in reducing risks or meeting the RAOs and PRGs 

because no exposure control or treatment would be performed.  Because no monitoring or maintenance 

would be performed, the No Action alternative would not be effective in evaluating the potential migration 

of COCs, or the potential reduction of COC concentrations. 

Effectiveness 

 

There would be no implementability concerns because no actions would be implemented. 

Implementability 

 

There would be no costs associated with the No Action alternative. 

Cost 

 

Although it would not be effective, the No Action alternative will be retained for comparison to other 

options. 

Conclusion 

 

7.5.2.2 

LUCs would include property and/or groundwater use restrictions.  The AOCs would be restricted to non-

sensitive industrial/commercial use (i.e. no daycares or schools).  The installation of groundwater wells 

(other than for use as environmental monitoring wells) would be prohibited.   

LUCs 

 

LUCs alone would not effectively reduce concentrations of COCs.  However, LUCs would be an effective 

tool to prevent future exposure to the COCs. 

Effectiveness 

 

LUCs could be readily implemented at this Site. 

Implementability 
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Costs to implement and maintain the LUCs would be low. 

Cost 

 

LUCs are retained for the development of remedial alternatives. 

Conclusion 

 

7.5.2.3 

The only technology considered for removal is mechanical excavation.  Mechanical excavation of the 

impacted soil would be performed using excavators.  After the excavation is completed, the location 

would be filled and graded with clean fill material.  Excavated materials would be transported offSite for 

disposal in a hazardous landfill.   

Removal 

 

Mechanical excavation would not reduce concentrations of COCs in the impacted soil, but it would be an 

effective means of isolating soil with COC concentrations greater than PRGs by transporting it from the 

Site to an off-Site disposal facility.     

Effectiveness 

 

Mechanical excavation of soil would be implementable, and the necessary resources, equipment, and 

materials would be readily available.  It is anticipated that some of the excavated material would be 

disposed in a hazardous waste landfill. Potential wetland issues would require the acquisition of special 

permits, and the schedule of excavation might have to be adjusted to coincide with the dry season of the 

year. 

Implementability 

 

The cost of mechanical excavation would be moderate (although potential wetland issues could impact 

the costs significantly).  

Cost 

 

Mechanical excavation is retained for the development of remedial alternatives. 

Conclusion 
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7.5.2.4 

The technology considered for containment is capping. A multimedia cap would be constructed at AOC 8 

using a cushion layer of soil, an impermeable, flexible membrane liner (FML), a layer of cover soil and an 

asphalt cap. This has received preliminary (verbal) approval from Ohio EPA according to Brown and 

Caldwell (2007).  Mechanical excavation will be conducted at the other AOCs. 

Containment at AOC 8 

 

Capping would not of itself remove the soil COCs or reduce their toxicities.  Nonetheless, capping is a 

well-established and proven technology that would be effective in preventing direct exposure to the 

contaminated soil.  A cap would also be effective in minimizing the potential for migration of soil COCs 

from either leaching to groundwater or off-Site erosion.  Long-term maintenance of the cap and long-term 

monitoring would ensure the continued effectiveness of the cap.   

Effectiveness 

 

Capping of soil would be implementable, and the necessary resources, equipment, and materials would 

be readily available.  Wetland issues could potentially impact the ability to a portion of AOC 8.  Further 

identification of both the extent of AOC 8 and the extent of the wetlands are necessary to assess the 

implementability of capping in this area. 

Implementability 

 

The cost of capping at AOC 8 would be moderate (presuming wetlands are not an issue). 

Cost 

 

Capping is retained for the development of remedial alternatives. 

Conclusion 

 

7.5.3 

In this section, the remediation technologies retained from the components selected in Section 7.5.2 are 

assembled into the following preliminary remediation alternatives:  

Development of Preliminary Remedial Alternatives 

• Alternative 1: No Action 

• Alternative 2: LUCs 

• Alternative 3: Excavation and Off-Site Disposal of All AOCs 

• Alternative 4: Capping and LUCs at AOC 8 and Excavation and Off-Site Disposal of All Other 

AOCs 
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8.0 IDENTIFICATION OF DATA NEEDS AND DATA USAGE 

8.1 ANALYSIS OF RI/FS SOW TASKS 

This PER is only the first step in the Remedial Investigation/Feasibility Study (RI/FS) process. Following 

review of this PER by OEPA Otterbein will prepare a RI/FS Workplan. The OEPA guidance requires that 

the PER evaluate the various Statements of Work (SOW) be evaluated to determine if they are: 

1) already completed; 2) not relevant to the Site; or 3) relevant to the Site and will be addressed in the 

RI/FS Workplan.  Otterbein has reviewed the various SOWs and has determined that all of the SOWs are 

relevant with the exception of treatability studies.  At this time the screened alternatives do not include 

any which would require a treatability study.   

 

A majority of the Site characterization has been completed; however, additional characterization is 

necessary and thus the SOW for characterization will be included in the process.  All other SOWs listed in 

the OEPA guidance will be included in the RI/FS process. 

 

The RI/FS Workplan will follow the guidance provided in the Generic Statement of Work for Conducting 

Remedial Investigations and Feasibility Studies (OEPA, 2006), and will be submitted to OEPA for review 

and approval.  The purpose of the RI/FS Workplan is to present the plan for performing the investigation 

required to obtain the data necessary to complete the assessment of the Site, and obtain the data needed 

to evaluate the potential remedial alternatives which have been identified.  The RI/FS Workplan will also 

identify the process of evaluating and ultimately identifying the final remedy for the Site.   

 

The RI/FS Workplan will consider the groundwater and soil data needs and employ the Data Quality 

Objective process to specify the types of data required to make rational decisions about the remedy for 

the Site.  Elements of the plan will include a Field Sampling Plan, a Quality Assurance Project Plan and a 

Health and Safety Plan. 

 

8.2 GROUNDWATER DATA NEEDS 

While groundwater data collected to date supports the low migration potential for Site groundwater, it has 

not been verified that this is true at the perimeter of the Site.  The former trench area (AOC 8) is of 

particular concern because the area is at the property boundary, and any impacts would be transported 

offsite.  

 

There are also unanswered questions concerning the presence of potential hot spots of localized 

groundwater contamination onsite that could present a threat to pending human and ecological receptors. 
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Much of the previous groundwater data was collected from temporary monitoring wells, and the data 

cannot be replicated.   

 

The groundwater data gaps would be addressed by the following: 

 

• Resampling of the eight existing Site monitoring wells. 

• Installation and monitoring of two wells downgradient of the former UST. 

• Installation and monitoring of a well downgradient of the manufacturing area. 

• Installation and monitoring of a well in AOC 6 where temporary wells yielded samples exceeding VAO 

standards. 

• Installation and monitoring of a well downgradient of AOC 6 where a temporary well yielded samples 

exceeding VAO standards. 

• Installation and monitoring of four wells along the property boundary, potentially downgradient of 

various AOCs. 

• Installation and monitoring of three wells on downgradient side of the former burial 

 

8.3 SOIL DATA NEEDS    

8.3.1 

No additional investigation needed for characterization of this AOC; however, two additional soil borings 

are recommended to confirm earlier analytical results.  Information collected to date, in conjunction with 

preference for unrestricted land use and potential MEC dangers, points toward complete removal of Site 

soils.    

AOC 1 Unidentified Rectangular Features  

 

8.3.2 

Additional soil borings are required to complete the characterization of AOC 2.  Although information 

collected to date, in conjunction with preference for unrestricted land use and known MEC dangers, 

points toward complete removal of Site soils, additional testing is required to determine the “nature” of the 

MEC in this AOC.   Approximately six borings will be required to complete the characterization. 

AOC 2 Drainage Ditch Area  

 

8.3.3 

Although information collected to date, in conjunction with preference for unrestricted land use and known 

MEC dangers, points toward complete removal of Site soils; additional sampling should be conducted in 

this area to confirm earlier findings and validate existing analytical results.  Two additional soil borings 

should be sufficient to complete the characterization of the Burial Area (AOC 3).  

AOC 3 Burial Area  
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8.3.4 

No further action is anticipated at the Burn Pit.  Surface and subsurface soil are not perceived to be 

contaminated based on Site historical source removal effort and a review of data from the investigation.  

Therefore, there does not appear to be a problem at this AOC. Three borings are suggested to confirm 

existing data and additional analytical parameters will be used to determine the “nature” of the impacts in 

this area. 

AOC 4 Burn Pit  

 

8.3.5 

No further action is anticipated in this AOC.  Surface and subsurface soil are not perceived to be 

contaminated based on the UST source/soil removal effort, and a review of data from the investigation. 

Three additional borings are anticipated in this area in order to confirm the earlier soil sampling and 

determine if there are any residual effects from the former UST.  Residual groundwater contamination 

appears to be at acceptable levels; however, several new and existing monitoring wells will be used to 

monitor potential releases from the former tank.  

AOC 5 UST in Former Manufacturing Area ESE  

 

8.3.6 

Although AOC 6 appears to have been sufficiently characterized, three additional borings will be 

performed to confirm earlier results. 

AOC 6 Former Experimental Area 

 

8.3.7 

“Red and orange materials” were observed in this area, but were not identified.  Three additional borings 

will serve to characterize the “nature” of these materials in AOC 7.  

AOC 7 Cinder Area  

 

8.3.8 

The outer perimeter of AOC 8 is not clearly defined, and estimates of the size of the area vary. Several 

investigations and removal actions have occurred in this area.  Existing characterization data is not 

sufficient to fully characterize potential MEC constituents.  As a result both the “nature and extent” of 

remaining impact are uncertain at this time.   Additional characterization will consist of up to 20 borings 

within the interior of the area for characterization, and several hundred feet of backhoe trenching to define 

the boundaries of the area. 

AOC 8 Southeast Landfill Area 
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8.4 ADDITIONAL WETLANDS IDENTIFICATION 

The review of the existing preliminary wetlands report (CEC, ___) indicates that wetlands exist on the Site 

and that further definition is required to fully characterize the Site and evaluate the ultimate remedial 

options. 

 

8.5 DQOS 

The process of designing the Remedial Investigation will employ a form of the Data Quality Objective 

Process following the seven step process: 

 

• State the problem 

• Identify the goals of the study 

• Identify information inputs 

• Define the boundaries of the study 

• Develop the analytic approach 

• Specify performance or acceptance criteria 

• Develop plan for obtaining data 

 

The DQO process will consider the various needs for data.  An example of soil decisions would include 

decisions relating to risk of soil contamination, potential source of contamination to groundwater, and 

effect upon the design of the soil and/or groundwater remediation.  

 

The plan for obtaining data will generally be made using the judgmental sampling design method. 
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Table 5-2 Groundwater VAP/MCL Exceedances of Regulatory Standards 
 
AOC Number Temp Wells (1988/1996) (AOC 8) and Ph 2 

(2000) 
Permanent Wells Ph 2 
(2005) 

AOC Wells (Depth to 
GW/ Screen Interval 

Ph 2 GW 
(Max conc. ug/L) 

AOC Wells (Depth to 
GW/ Screen Interval 

Ph2 GW 
(Max conc. ug/L) 

AOC 1 
Unidentified 
Rectangular 
Features 

GW: 
MEB 2-7 
(1.28/1.0-10.92) 
 
MEB 2-8 
 (1.68/1.0-19.10) 
MEB 2-9  
(2.61/1.0-11.19) 
MEB 2-10  
(1.68/1-19.86) 
 
SW: SW-1 

GW: 
As: 30 
Pb: 19 
Sb: 48 
 
 
SW: 
Sb: 48 
 

MW-5  
(13.8/13-18) 
 

Incomplete based on 
well MW-5, which was 
only analyzed for 
VOCs, Cr, and 
perchlorate w/ no 
exceedances 

AOC 2 
Drainage Ditch 
Near Mfg. Area 

AOC 3 
Burial Area ESE 
of Burn Pit 

MEB 3-2 
(2.26/1.0-15.36) 

NA MW-9 
(19.62/22-27) 

None based on well 
MW-9 

AOC 4 
Burn Pit 

NA As: 12 (nominal)  MW-6  
(27.48/35-40) 
 
MW-7  
(39.2/35-40) 
 
MW-8  
(4.34/21-26) 
 

None based on well 
MW-6, MW-7, and 
MW-8.  MW-6 and 
MW-7 were only 
analyzed for VOCs, 
Cr, and perchlorate 

AOC 5 
UST in Former 
Mfg. Area 

MEB 5-2 
(Unknown) 

Sb:<300 
As: 910 
Pb: 1900 
Zn:: 10800 
Cr: 1000 
Cr6: NA 
Ni: 2000 
Th:28.6* 
Cd: 37 
Hg: 7.9 
Be: 33 
Ba: 6300 
 

MW-1  
(2.95/15-20) 
 
MW-2  
(3.70/10-15) 
 
MW-3  
(4.95/16-21) 
 

None based on Wells 
MW-1, MW-2, and 
MW-3; however these 
wells appear to be 
upgradient of the site 

AOC 6 
Former 
Experimental Area 

MEB 6-5 
(Unknown) 

Sb:<300 
As: 830 
Pb: 710 
Zn: 6400 
Cr:1100 
Cr6:1300 
Ni: 1500 
Th: 30* 
Cd: 69 
Hg: 4.1 
Be: 18 
Ba: 3200 
 

MW-4 (7.68/22-27) VAP: Based on MW-4 
Th: 5.6** 

AOC 7 
Cinder Area SE of 
Burn Pit 

NA NA MW-10 (6.44/19-24) None based on Wells 
MW-10; however this 
well appears to be 
upgradient of the site. 

AOC 8 
Former Burial 
Trench Area 

N well (1988) 
W well (1988) 
S well (1988) 
SE well (1988) 
None from 1996 

Pb: 1100 
(1988) 

NA NA 

Quonset Hut Area NA NA NA NA 
Farm/Former 
Residence Area 

NA NA NA NA 

 
Note: Groundwater samples were analyzed for metals, perchlorate, VOCs w/ketones, SVOCs, and hexavalent chromium. 
* Thallium believed to be a laboratory artifact. 



Table 5-3 Soil Exceedances of Regulatory Standards 
 
AOC Number Soil 

AOC 1 
Unidentified Rectangular Features 

Sb: 120 
As: 41 
Pb: 1080 
Zn: 130000 
Cr: 111000 
Cr6: NA 

AOC 2 
Drainage Ditch Near Mfg. Area 

Sb:460000 
As: 41 
Pb: 2230 

AOC 3 
Burial Area ESE of Burn Pit 

Sb: 710 
As: As 

AOC 4 
Burn Pit 

As: 25* 
 

AOC 5 
UST in Former Mfg. Area 

As :22.8* 
 

AOC 6 
Former Experimental Area 

As: 22.7* 
Pb: 487 
PAHs 
 

AOC 7 
Cinder Area SE of Burn Pit 

None 

AOC 8 
Former Burial Trench Area 

None 

Quonset Hut Area NA 
Farm/Former Residence Area None 
 
Note: Groundwater samples were analyzed for metals, perchlorate, VOCs w/ketones, SVOCs, and hexavalent chromium. 
 
* Arsenic included as exceedance for Preliminary Phase 2 Sampling (Metcalf&Eddy, 2005) but. Subsequent Phase I Property 
Assessment Otterbein College Equine Facility (Brown and Caldwell, 2007) suggests that concentrations are indicative of 
background, statistically established at 25.3 mg/kg.   
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TABLE 7-1 
 

REMEDIATION TECHNOLOGIES 
KILGORE FARM SITE, WESTERVILLE, OHIO 

 
GRA Remediation Technology Process Option 

No Action None Not applicable 
Limited Action Institutional Controls LUCs 
Removal Excavation/Disposal Off-site landfill disposal 
Containment at AOC 8 Capping Multimedia cover 
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