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INTRODUCTION 
This Proposed Plan1 is presented by the U.S. Army Corps of 
Engineers (USACE2) to facilitate public involvement in the 
remedy selection process for the Camp Sherman Artillery 
Range (CSAR) Munitions Response Site (MRS). The CSAR 
consists of 4,883 acres of land within the Franklin Township in 
Ross County located approximately 7 miles south of 
Chillicothe, Ohio (Figure 1). The Artillery Range MRS 
(G05OH099801) includes 940.7 acres of land between 
Highway 23 to the west and Three Locks Road to the east. The 
property ownership that makes up the MRS includes the Scioto 
Trail State Park as well as 35 parcels of privately owned land. 

The U.S. Army leased 4,883 acres from landowners for use as 
an artillery range to support artillery and small arms training 
during World War I. The site was in use until 1921, when the 
property was vacated by the Army (USACE, 2013). In the 
1930s, the Civilian Conservation Corps built numerous trails 
and a dam to create Caldwell Lake. In 1932, most of the former 
artillery range land was bought by the State of Ohio for use as 
a forest (USACE, 2013). Currently, 115 private entities own 
approximately 1,001 acres of the CSAR. The remaining 3,882 
acres are used as state forest land for Scioto Trail State Park. 
Residents along Stoney Creek Road have reported finding 
shrapnel balls and empty projectiles on their land. Similar 
munitions were reported on state park land near the state park 
offices and Caldwell Lake. 

The Department of Defense (DoD) is responsible for the 
environmental restoration (cleanup) of properties that were 
formerly owned by, leased to, or otherwise possessed by the 
United States and under the jurisdiction of the Secretary of 
Defense and was transferred from DoD control prior to 17 October 1986. Such properties are known as Formerly Used 
Defense Sites (FUDS). The U.S. Army is DoD’s lead agency for the FUDS Program, and USACE executes the FUDS 
Program on behalf of the U.S. Army and DoD. Accordingly, USACE carries out response actions to address releases of 
hazardous substances and Munitions and Explosives of Concern (MEC) or Munitions Constituents (MC) 
contamination. 

This Proposed Plan for the CSAR MRS, which the DoD is required to issue to meet the requirements of Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) § 117(a) and the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP) 300.430(f)(2), presents a summary of background information, describes 
the remedial alternatives evaluated in the Feasibility Study (FS), identifies the Preferred Alternative and explains the 
reason for the preference, and provides information on the public participation process for the selection of the final 
remedy for the Artillery Range MRS. The CERCLA process is summarized in Figure 2 below.  

Dates to Remember: 
PLEASE MARK YOUR CALENDAR 

PUBLIC COMMENT PERIOD: 
May 19, 2021 – June 20, 2021 

The U.S. Army Corps of Engineers will accept verbal 
and written comments on the Proposed Plan during 
the public comment period.  

Email comments to: 
FUDSLRLPublicComments@usace.army.mil 

Written comments should be sent to: 
USACE Louisville District 
Attn: Shatara Riis, MPR 

600 Dr Martin Luther King Jr Place 
 Louisville, KY 40202 

(502) 315-6769 
PUBLIC MEETING: 

May 19, 2021 
A virtual public meeting will be held on May 19, 2021, 
at 6:00 p.m. Eastern Time to explain the Proposed 
Plan and the alternatives presented in the Feasibility 
Report. Access by web link: 
https://go.usa.gov/xHEjD. Verbal and written 
comments will be accepted at the meeting.  

For more information, project documents are 
available for review in the Administrative Record 
stored at the Chillicothe and Ross County Public 
Library at 140 South Paint Street Chillicothe, Ohio 
45601. 

 

1 Significant Program terms used in this Proposed Plan are defined in the glossary at the back of this document and 
presented in bold italic font at first use. 
2 A list of acronyms and abbreviations used in this document is presented at the back of this document. 



 

 

Contract No. W912DY-10-D-0023, Task Order No. 0026 May2021 

Proposed Plan – Camp Sherman Artillery Range, Chillicothe, Ross County, Ohio 2 

 



 

 

Contract No. W912DY-10-D-0023, Task Order No. 0026 May2021 

Proposed Plan – Camp Sherman Artillery Range, Chillicothe, Ross County, Ohio 3 

Before developing this Proposed Plan, USACE conducted a Remedial Investigation (RI) 1) to characterize the nature 
and extent of MEC and MC contamination and 2) to identify and quantify associated MEC and MC risks within the Artillery 
Range MRS. The RI report (HydroGeoLogic [HGL], 2020a) concluded there were unacceptable risks from MEC present 
at the Artillery Range MRS. As such, a FS was recommended to evaluate viable response actions that could be 
implemented to address the unacceptable risks from explosive hazards that were identified at the Artillery Range MRS. 
Several alternatives to address the MEC risks were developed and evaluated in the FS including the following: 1) No 
Action; 2) Land Use Controls (LUCs); 3) Complete Surface MEC Removal with LUCs; 4) Complete Surface and 
Subsurface MEC Removal with LUCs; and 5) Complete Surface MEC Removal and Focused Subsurface MEC Removal 
with LUCs. This Proposed Plan provides brief descriptions for all these alternatives and discusses the rationale 
underlying the identification of the Preferred Alternative.  

The rationale for selection of the Preferred Alternative is described in detail in the FS report (HGL, 2020b) and is 
summarized in this Proposed Plan. In short, the Preferred Alternative was determined to meet the statutory requirements 
of CERCLA to: 1) satisfy the Remedial Action Objectives (RAO); 2) provide the greatest long-term effectiveness; and 
3) significantly reduce the toxicity, mobility, or volume (TMV) of wastes, while remaining implementable and cost-
effective. Various other criteria factored into this decision and are described in detail in the Evaluation of Alternatives 
section of this plan. Representatives from Ohio Environmental Protection Agency reviewed both the RI Report (HGL, 
2020a) and the FS Report (HGL, 2020b) and accepted the conclusions and recommendations of those documents 
including the Preferred Alternative highlighted below.  

PUBLIC INVOLVEMENT PROCESS 

This Proposed Plan summarizes information that can be found in greater detail in the FS Report (HGL, 2020b), RI Report 
(HGL, 2020a), and other historical documents contained in the Administrative Record file, which is stored at the 
Chillicothe and Ross County Public Library at 140 South Paint Street Chillicothe, Ohio 45601. USACE is additionally 
required under CERCLA and the NCP to seek public comment and participation in the remedy selection process. To 
support this critical process, documents in the Administrative Record provide the public with pertinent site information to 
facilitate their involvement in the CERCLA process, shown in Figure 2.  

A public meeting will be held to present the Proposed Plan. At the public meeting, USACE will actively solicit public 
comment and input with regard to proposed remedial alternatives, the remedy selection process, and selection of the 
Preferred Alternative. The public can provide comments both directly at the public meeting as well as throughout the 
duration of the comment period. All public comments will be carefully considered and documented before a final remedial 
action is selected. New information or views presented to USACE by the public could result in the selection of a remedial 
alternative that differs from the Preferred Alternative. The date and time for the virtual public meeting are presented on 
the first page of this document and public notifications will be made in local newspapers in advance of the meeting and 
public comment period. The duration of the public comment period is May 19, 2021 to June 20, 2021. 

The final remedy selection decision for the Artillery Range MRS will be presented in a Decision Document (DD). 
USACE’s responses to public comments on this Proposed Plan will appear in the “Responsiveness Summary” section 
of the Decision Document. Accordingly, the Decision Document update to the Proposed Plan will be made available for 
public review in the Information Repository described on page 17. The flow chart shown below in Figure 2, summarizes 
the various steps in the development and approval process for the Artillery Range MRS Decision Document. 

 

Preferred Alternative:   
4: Complete Surface and Subsurface MEC Removal with LUCs 
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SITE BACKGROUND 

SITE HISTORY 

The former CSAR consists of 4,883 acres of land within the Franklin Township in Ross County, which is located 
approximately 7 miles south of Chillicothe, Ohio (Figure 1). The Artillery Range MRS (G05OH099801) includes 940.7 
acres of land between Highway 23 to the west and Three Locks Road to the east. The property ownership that makes 
up the MRS includes portions of the Scioto Trail State Park as well as 35 parcels of privately owned land.  

The majority of the Artillery Range MRS, including the potential firing points, lies along a relatively flat valley near Stoney 
Creek. Rolling hills surround the valley and the range has an elevation rise between 100- to 300-feet (ERT, 2016). The 
MRS is encompassed by the Lower Scioto watershed. Surface drainage generally follows the area topography, draining 
to Stoney Creek. On the periphery of the valley are several small farm ponds, Caldwell Lake to northwest, and Stewart 
Lake to the west. Stoney Creek generally flows west to east, draining into the Scioto River (U.S. Environmental Protection 
Agency [USEPA], 2019).  

In late December 1917, the U.S. Army leased 3,765 acres from 17 landowners for use as an artillery range to support 
artillery and small arms training during World War I. Leases were eventually increased to 4,883 acres. Artillery training 
consisted of a battery moving its guns using horses, setting up, and firing multiple rounds as directed by the forward 
observer from one of six observation points, and then repeating the process at another location. In addition to the 
observation points, soldiers dug trenches within the range to use for training. Based on historical records, guns fired at 
the range included M1902 3-inch field guns, M1908 6-inch howitzers, 4.7-inch howitzers, and 1-pound (37mm) guns. All 
training ended by November 1918. The Army retained about 1,200 acres for unexploded ordnance (UXO) clearance; 
however, it is undocumented if this clearance ever occurred. Between 1919 and 1921, all of the land was returned to 
private owners. The Army used at least some portion of the property until 1921, when it fully vacated the site (USACE, 
2013). 

In the 1930s, the Civilian Conservation Corps built numerous trails and a dam to create Caldwell Lake. Currently, 115 
private entities own approximately 1,001 acres of the property. The remaining 3,882 acres are used as state forest land 
for Scioto Trail State Park. In 1932, most of the former artillery range land was bought by the State of Ohio for use as a 
forest (USACE, 2013).  

Residents along Stoney Creek Road have reported finding shrapnel balls and empty projectiles on their land. Similar 
munitions were reported on State Park land near the State Park offices and Caldwell Lake. On December 31, 2003, a 
suspected live projectile was found on the bridle trail southeast of Caldwell Lake and was reported to the state forest 
officials. An Explosive Ordnance Disposal unit from Wright-Patterson Air Force Base responded and destroyed the 
munition, which they described as a “120mm artillery shell (~4.7 inch).” The Rock Island District UXO safety specialist 
disagreed with the nomenclature of a “120mm artillery shell (~4.7 inch),” since that 1950s-era munition was never fired 
on the site. Military Explosive Ordnance Disposal personnel may have made an error in the identification (USACE, 2013). 

PREVIOUS INVESTIGATIONS 

A number of investigations have been performed at the Artillery Range MRS. This section summarizes those 
investigations which have occurred within the MRS boundaries.  

2009 Trip Report – USACE Rock Island District conducted a site visit in June 2009 to evaluate the potential for munitions 
contamination at the FUDS property. The team interviewed several individuals who confirmed that some landowners 
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have found expended shrapnel projectiles on their properties. The trip report states that at least three incidents of live 
rounds being found on public and private property had occurred, the most recent being on December 31, 2003. The 
findings of this trip were used to support the property’s eligibility for funding under the Defense Environmental Restoration 
Program (DERP)-FUDS (USACE, 2009). 

2010 Findings and Determination of Eligibility – The April 2010 Memorandum for Commander, Great Lakes and Ohio 
River Division summarizes the findings at the former CSAR that render the property eligible for remediation under the 
DERP-FUDS. The property summary, included as an attachment to the memorandum, summarizes the specific 
properties leased for the government’s use and references several 1918 newspaper articles confirming the use of the 
property as an artillery training area. The Findings and Determination of Eligibility documented the findings for the site 
and established the eligibility of the site.  The property with an area of 1,258 acres was determined to have been used 
under the jurisdiction of the Secretary of Defense and possessed by the United States. prior to 17 October 1986. This 
statement of eligibility gained concurrence with the Office of Counsel, Real Estate, and the Environmental and Munitions 
Center of Expertise. A Memorandum for the Commander, Louisville District, dated 10 May 2010, reported that the 
findings and determination of eligibility had been reviewed and approved. The CSAR was recommended for a Preliminary 
Assessment to determine if the potential for contamination from DoD activities exists on the FUDS property (USACE, 
2010). 

2013 Preliminary Assessment – The 1,258 acres established by the Findings and Determination of Eligibility was held 
by the DoD for a UXO clearance after CSAR closure, but there is no documentation of a clearance to confirm this claim. 
Evidence was collected to support the site boundary; however, several leases could not be located, and other media 
sources were inconsistent in their reports of the acreage used. During the review of historical documents, hand-drawn 
facility maps from 1918 were analyzed and determined to be the most accurate source for the boundary of DoD use at 
the former CSAR. As a result, the Preliminary Assessment increased the investigation acreage to 4,883 acres. On-site 
reconnaissance for the Preliminary Assessment was conducted in October of 2010. The Preliminary Assessment 
concluded that there were Military Munitions Response Program concerns and further investigation was warranted 
(USACE, 2013). 

2014 Inventory Project Report – The Inventory Project Report recommended two Military Munitions Response Program 
projects, including: G05OH099801 for the Artillery Range and G05OH099802 for the Small Arms Range. The Inventory 
Project Report indicated that this project (Project G05OH099801) will address the MRS that is defined as the artillery 
firing fan area (940.7 acres) that includes a potential machine gun range. The Inventory Project Report also documented 
that munitions debris (MD), including fired artillery and machine gun rounds, have been found on this MRS. MEC in 
the form of fired but undetonated artillery rounds has also been found. The Inventory Project Report indicated that MCs 
may be present from MD and possible MEC (USACE, 2014). 

Site Inspection (SI) – The SI included qualitative reconnaissance that was conducted in February 2016 throughout the 
two MRSs associated with CSAR, including Artillery Range MRS (ERT, 2016). Three 3-inch shrapnel rounds were 
identified during the visual survey at the Artillery Range MRS. Following response to the discovery of the third round, 
the Explosive Ordnance Disposal unit from Wright-Patterson Air Force Base indicated they would not respond to future 
suspect items; therefore, the remainder of the field investigation program for the SI was suspended, and no soil samples 
were collected at the Artillery Range MRS. Based upon the finding of the shrapnel rounds at the MRS, it was determined 
that historical training with munitions resulted in potential MEC hazards, and a RI for MEC was recommended. Due to 
the cease work order during the SI, an RI to properly characterize the nature and extent of MCs was also recommended 
at the Artillery Range MRS.  

Remedial Investigation (RI) – The results of the RI and the assessments of MEC risks indicate that the MEC 
contamination identified at the Artillery Range MRS poses an unacceptable risk from explosive hazards to current and 
future receptors. There are no unacceptable hazards to human health resulting from exposure to MCs in soil, sediment, 
or surface water at the Artillery Range MRS. Based on the data presented in the RI report, unacceptable risks to 
ecological receptors are unlikely. Since there are no potential human health risks from exposure to MCs in soil, sediment, 
or surface water, and the ecological risk assessment determined that there is a minimal potential for unacceptable 
ecological risks from exposure to soil at the Artillery Range MRS, a risk management decision was recommended to 
restrict remedial actions to addressing MEC risk only and not take action to mitigate MC risks. As such, no RAOs or 
response actions for MCs in soil at the Artillery Range MRS have been developed. 

The presence of MEC hazards negates the potential acceptability of the “no-action” response alternative. Therefore, the 
RI recommended a FS to evaluate viable response actions that could be implemented to address the MEC contamination 
and associated hazards/risks that have been identified at the Artillery Range MRS. The MEC data collected during the 
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RI were determined to be sufficient to fully characterize the Artillery Range MRS, to identify and evaluate any associated 
potential MEC hazards, and to fully support the recommended FS. 

CONTAMINATED MEDIA 

During the RI, the MEC contamination resulting from military use was systematically evaluated at the Artillery Range 
MRS. One UXO item and 294 MD items were recovered from within the Artillery Range MRS during RI intrusive activities. 
The recovered UXO was a MK IV 4.7-inch, high explosive (HE) projectile with base fuze installed. The UXO and MD 
were recovered from depths ranging from 0 to 60 cm (0 to 24 inches) below ground surface (bgs).  

The boundaries of the Concentrated Munitions Use Area (CMUA) were defined based on consideration of anomaly 
types, MD densities, and locations of RI and historical MEC and MD discoveries. The CMUA and Non-Concentrated 
Munitions Use Area (NCMUA) include three areas further categorized based on land use and receptor access to different 
areas of the MRS (R=regular, O=often, I=intermittent). Based on the MEC and high MD density areas confirmed to be 
present using historical and RI data, the potential exists for receptors to be exposed to unacceptable explosive hazards 
at the MEC contaminated areas in the CMUA and NCMUA of the Artillery Range MRS. The results of the risk 
management methodology (RMM) assessment for the Artillery Range MRS indicate the overall risk from explosive 
hazards is unacceptable for the CMUA-R, CMUA-O, CMUA-I, NCMUA-R, and NCMUA-O under current and reasonably 
anticipated future land use. The overall risk from explosive hazards is acceptable for the NCMUA-I under current and 
reasonably anticipated future land use (HGL, 2020a). Thus, based on the RI data, numerous surface and subsurface 
MEC items are expected to remain within the MRS, and MEC contamination is present on both the surface and 
subsurface of the Artillery Range MRS.   

The human health risk assessment conducted during the RI determined there is no potential risk to human health 
associated with exposure to MCs in surface soil, sediment, or surface water at the Artillery Range MRS. Based on the 
data presented in the RI report, unacceptable risks to ecological receptors are unlikely. 

Groundwater in the general area of CSAR is encountered between 20 and 60 feet bgs corresponding to the thickness 
of glacial deposits. Only one shallow groundwater well is located within the Artillery Range MRS. The well has a total 
depth of 50 feet with a static water level at 3 feet bgs but has a production rate of 2 gallons per minute (very low). The 
well was drilled for the local Church of Christ in 1969 and due to the low production rate and shallow nature, is not 
expected to have been used as a drinking water source (USACE, 2013). Based on the lack of productive wells, 
groundwater is not considered a viable source of drinking water within the MRS. Dermal exposure would also be limited. 
Generally, ecological receptors are not exposed to groundwater; therefore, the groundwater exposure pathways are 
incomplete. 

PRIOR PUBLIC INVOLVEMENT 

The lead agency has engaged the public throughout the CERCLA process. As noted, the Administrative Record makes 
available to the public all pertinent documents related to the site and is maintained in two places, including at a location 
close to the site and at the office of the lead agency. This Proposed Plan and corresponding Public Meeting continue 
the public involvement process as the Artillery Range MRS moves toward the remedial action phase of the CERCLA 
process.  

SITE CHARACTERISTICS 

PHYSICAL CHARACTERISTICS 

The former CSAR consists of 4,883 acres of land within the Franklin Township in Ross County, located approximately 7 
miles south of Chillicothe, Ohio. The Artillery Range MRS includes 940.7 acres of land between Highway 23 to the West 
and Three Locks Road to the East. The property ownership that makes up the MRS includes the Scioto Trail State Park 
and approximately 35 parcels of privately owned land.  

The majority of the Artillery Range MRS, including the potential firing points, lies along the relatively flat valley of Stoney 
Creek. Rolling hills surround the valley and have an elevation rise between 100 feet to 300 feet from the valley (ERT, 
2016). Elevations in Ross County range between 541 feet above mean sea level and 1,306 feet above mean sea level. 
The project area is primarily state forest land; however, open farmland can be found throughout the Stoney Creek Valley 
within the MRS. The forest land of Ross County is densely wooded with oak, hickory, dogwood, and redbud trees. The 
forest floor is home to a variety of wildflowers, ferns, mosses, and sandstone outcroppings (ODNR, 2016). 
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CONTAMINATION SOURCES 

Known or suspected contamination sources of MEC and MD recovered from the Artillery Range MRS include the 
following: 3-inch HE, shrapnel, and HE shrapnel, 4.7-inch HE, 6-inch HE and shrapnel, 37-mm cast iron shell, and .30-
cal small arms projectiles.  

NATURE AND EXTENT OF CONTAMINATION 

The CMUA is assumed to be 366.2 acres of the 978.2-acre study area (includes step-out areas beyond the MRS) of the 
MRS.  One MEC item was recovered during the RI at a depth of 53 cm (~ 21 inches) bgs. The MEC item was identified 
as a 4.7-in MK IV HE projectile. MD was recovered to a maximum depth of approximately 60 cm bgs (~ 24 inches). The 
balance of the MD recovered from all depths was significantly less than 60 cm bgs (~24 inches) with 96 percent (%) 
recovered at less than 20 cm bgs (~8 inches). These results suggest that most of the anticipated remaining MEC would 
likely be present on the surface or at very shallow depths throughout the MRS (depending on location and associated 
soil layer profile) and thus be readily accessible for exposure as a result of most potential future land uses. The depth 
estimates are supported by the reported geologic conditions at the MRS, which are characterized primarily by loamy soil 
underlain by gravel. It is not expected that munitions would reside below the gravel layer. 

The three munitions likely to be encountered are 37mm, 4.7-inch, and 3-inch projectiles. Similar to the distribution of 
MEC / MD throughout the MRS, MC contamination is present within the CMUA, generally co-located with high-density 
subsurface anomalies. Based upon the results of the subsurface soil sampling, the vertical extent of MC contamination 
is not expected to extend beyond the soil sample depths of 15 cm (~6 inches bgs). Further detail is provided in the RI 
Report (HGL, 2020a). 

ECOLOGICAL RISK ASSESSMENT 

An ecological risk assessment was performed using data collected at the Artillery Range MRS during the RI. Potentially 
affected ecological receptors include plants, soil invertebrates, birds, and mammals. Ecological receptors are not 
considered receptors for MEC. Based on the data presented in the RI report, unacceptable risks to ecological receptors 
are unlikely.  

SCOPE AND ROLE OF RESPONSE ACTION 
The overall remedial strategy for the Artillery Range MRS is to reduce the potential risk for human contact with MEC at 
the MRS. The proposed strategy reflects the community interest and USACE’s desire to eliminate the potential for 
munitions-related accidents. The selected remedy will consist of source removal of MEC in order to eliminate the risk of 
human exposure to MEC. 

SUMMARY OF SITE RISKS 

CURRENT AND REASONABLY ANTICIPATED FUTURE LAND USE 

The Artillery Range MRS is currently used as state forest, farmland, and residential properties. The property ownership 
that makes up the MRS includes the Scioto Trail State Park and 35 parcels of privately owned land. The institutional 
analysis identified eight entities with jurisdiction over the MRS with regard to institutional controls: Ohio Department of 
Natural Resources (ODNR)-Division of State Parks and Watercraft, ODNR-Division of Forestry, USACE Louisville 
District, Ohio Environmental Protection Agency, Ohio Department of Public Safety, Ross County Sheriff’s Office, Ross 
County Health District, and private landowners. The future land use for this MRS is anticipated to remain unchanged. 
Potential human receptors at the MRS include residents, site visitors/recreational users, on-site workers, and 
construction workers (HGL, 2020a). 

The Artillery Range MRS has been categorized into three areas based on receptor land use and accessibility (regular, 
often, intermittent). Regular use areas include residential properties, farmland, and areas near Caldwell Lake. Often 
used areas include wooded and non-wooded areas with trails and roads or where recreational and maintenance activities 
often occur. Intermittent use areas include wooded and non-wooded areas where recreational activities intermittently 
occur. 

The Preferred Alternative, which aims for complete surface and subsurface MEC removal, may fail to achieve an 
unlimited use and unrestricted exposure risk scenario in areas where access to ground surface is prevented by 
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structures, roads, etc., that may limit the coverage of digital geophysical mapping (DGM) surveys. In this case, the 
removal action will be supplemented with LUCs in order to accommodate future land uses.  

MUNITIONS AND EXPLOSIVES OF CONCERN AND MUNITIONS CONSTITUENTS RISK 

Based on the confirmed presence of surface and subsurface MEC, combined with the current land use and accessibility 
of the assessment area, an unacceptable risk exists for human receptors to come in direct contact with explosive hazards 
at the Artillery Range MRS. However, there are no potential human health risks from exposure to MCs in soil. In addition, 
unacceptable risks to ecological receptors are unlikely. 

Risks were evaluated based on the potential for humans and ecological receptors to be exposed to MEC or MCs. A 
baseline risk assessment was conducted to evaluate potential risk from MEC at the Artillery Range MRS using the RMM. 
The boundaries of the CMUA were defined based on consideration of anomaly types, MD densities, and locations of RI 
and historical MEC and MD discoveries. The CMUA and NCMUA include three areas further categorized based on land 
use and receptor access to different areas of the MRS (R=regular, O=often, I=intermittent). The results of the RMM 
assessment for the Artillery Range MRS indicate the overall risk from explosive hazards is unacceptable for the CMUA-
R, CMUA-O, CMUA-I, NCMUA-R, and NCMUA-O under current and reasonably anticipated future land use. The overall 
risk from explosive hazards is acceptable for the NCMUA-I under current and reasonably anticipated future land use 
(HGL, 2020a). 

Soil samples were collected during the RI and analyzed for selected MCs using incremental sampling methodology. The 
human health risk assessment performed using the MC data confirmed that no human health chemicals of potential 
concern are present in incremental surface soil, sediment, and surface water samples collected from the Artillery Range 
MRS. In the absence of human health chemicals of potential concern, the soil, sediment, surface water exposure 
pathways are incomplete for human receptors. The RI Report concluded that there are no unacceptable hazards to 
human health resulting from exposure to MCs in soil, sediment, or surface water at the Artillery Range MRS. 

An ecological risk assessment was also performed using data collected at the Artillery Range MRS during the RI. Based 
on the data presented in the RI report, unacceptable risks to ecological receptors are unlikely. The estimated Hazard 
Quotients (HQ) for exposure to soil were all less than 1.0 for all identified Chemicals of Potential Ecological Concern and 
six wildlife receptors for exposure to surface soil at Artillery Range MRS, on the basis of lowest-observable adverse 
effect level reference values.  When no-effect level reference values were taken into consideration, HQ values greater 
than 1.0 were limited to exposure of a single receptor (deer mouse) to antimony. The estimated HQs for exposure to 
zinc in sediment were less than 1 on the basis of USEPA (2018) refinement screening values, indicating that adverse 
effects to ecological receptors are unlikely to occur from exposure to zinc in sediment. No Chemicals of Potential 
Ecological Concern were identified in surface water; the pathway was considered incomplete and not evaluated in the 
ecological risk assessment.  

Since there are no potential human health risks from exposure to MCs in soil, and both because of the conservative 
approach used to determine the HQ value for antimony at the Artillery Range MRS and the relatively small area of 
identified antimony contamination within the MRS, a risk management decision was recommended in the FS Report to 
restrict remedial actions to addressing MEC risk only and to not take action to mitigate MCs risks. 

For the Artillery Range MRS, it is USACE’s current judgment that the Preferred Alternative identified in this Proposed 
Plan, or one of the other active measures considered in the Proposed Plan, is necessary to protect public health or 
welfare or the environment from actual or threatened releases of pollutants or contaminants from this site, which may 
present an imminent and substantial endangerment to public health or welfare.  

REMEDIAL ACTION OBJECTIVE 
The RAO for the Artillery Range MRS is as follows: 

 To reduce the unacceptable risk due to presence of 3-inch shrapnel and HE shrapnel; 4.7-inch HE and shrapnel; 
and 37-mm cast iron projectiles within Artillery Range MRS on the surface and in the subsurface at depths up 
to 60 cm (~ 24 inches), 53 cm (~ 21 inches), and 10 cm (~ 4 inches) bgs, respectively, to address likelihood of 
exposure to residents, outdoor workers, site visitors/recreational users, and utility workers via direct contact, 
such that an acceptable condition (as defined by RMM Matrix 4) is achieved. 
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SUMMARY OF REMEDIAL ALTERNATIVES 

PREFERRED ALTERNATIVE 

Alternative 4, complete surface and subsurface MEC removal with LUCs is selected as the Preferred Alternative. 
Descriptions of all remedial alternatives evaluated for the Artillery Range MRS are provided below. Note that public 
feedback is encouraged, and the Preferred Alternative can be modified based on public input or newly available 
information. 

REMEDIAL ALTERNATIVES 

Alternative 1: No Action 

The No Action alternative means that a remedy would not be implemented to reduce the potential safety risk posed by 
MEC interaction with receptors. No action would be taken to remove the remaining MEC in the Artillery Range MRS. 
This alternative, if implemented, would involve continued use of the MRS in its current condition. The No Action 
Alternative would not be protective of human health and the environment, nor would it achieve the RAO, but it is included 
as a baseline alternative for comparison purposes.  

Response actions must identify and attain, or formally waive, Applicable or Relevant and Appropriate Requirements 
(ARARs) under federal and state laws (Engineer Regulation 200-3-1). However, no ARARs have been identified for this 
alternative. 

Alternative 2: Land Use Controls (Hazard Notifications) 

The LUCs would be implemented throughout the “unacceptable” portions of the Artillery Range MRS. These measures 
would include the creation and installation of warning signs on state lands to warn visitors/recreational users of site 
hazards, and the production and distribution of educational materials such as pamphlets and coloring books for residents. 

Public education materials including the DoD’s explosive safety education “3R’s Program” (i.e., Recognize, Retreat, and 
Report), shown on page 23 of this document, and other approved explosive safety education materials would be mailed 
to landowners and posted at trail heads. Warning signs would be placed along the perimeter of the MRS (where 
implementable) with extra signs placed at access points (e.g., trail heads). The primary purpose of the signage would 
be to delineate the hazardous area clearly and act as a visual reminder. This purpose would be augmented by the 
warning text, which would alert receptors to the presence of MEC and the associated activity restrictions and provide a 
contact to notify if a potentially hazardous item is found. The signs would reinforce the link between appropriate access 
and safety. Annual maintenance would be necessary for the signs. 

These measures would allow potential MEC contamination to remain in place; however, increasing awareness of 
hazards and limiting site activities would reduce the potential for human interaction with MEC. Alternative 2 would not 
achieve the RAO by only increasing awareness of hazards and limiting site activities. 

No ARARs have been identified for Alternative 2. 

Alternative 3: Complete Surface Munitions and Explosives of Concern Removal with Land Use Controls 

Alternative 3 would involve conducting a surface MEC removal throughout the “unacceptable” portions of the Artillery 
Range MRS. This removal would be followed by the implementation of the LUCs described under Alternative 2. 

Vegetation removal would be conducted but limited to the extent practicable to understory vegetation leaving larger, 
mature trees in place. Based on vegetation removal conducted in support of the RI, it is anticipated that mechanized 
equipment would need to be limited to chainsaws and heavy-duty string trimmers augmented with machetes and other 
hand tools. UXO avoidance measures would be practiced during all vegetation clearance operations. Upon completion 
of source removal activities, site restoration would be conducted. If appropriate, revegetation would be tailored to include 
use of native forest species grasses and tree seedlings. This determination would be addressed prior to initiation of the 
removal action during project coordination meetings. 

The surface MEC removal component would include the removal and subsequent demolition/disposal of any MEC or 
MD visible on the surface (i.e., on the surface or protruding from the surface) across the Artillery Range MRS. No MEC 
was recovered on the ground surface during the RI, but their presence cannot be ruled out as such items have historically 
been reported on the residential lands and trails.  
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Surface removal would be performed by multiple teams of UXO-qualified personnel using visual identification, assisted 
by hand-held metal detectors. Recovered MEC would be blown-in-place or moved to a consolidation area for destruction 
using consolidated shot procedures. MD resulting from demolition operations or found during the removal would be 
containerized and shipped off site for destruction. 

Source removal of MEC from the surface, along with the implementation of warning signs and educational materials 
utilized to reduce access and increase awareness of potential hazards remaining on site, would reduce the potential for 
human interaction with MEC. Alternative 3 achieves the RAO by removing MEC on the surface soil and increasing 
awareness of hazards. 

No ARARs have been identified for Alternative 3. 

Alternative 4: Complete Surface and Subsurface Munitions and Explosives of Concern Removal with Land Use 
Controls 

Alternative 4 would involve conducting surface and subsurface MEC removal across the “unacceptable” portions of the 
Artillery Range MRS. To mitigate areas where access to ground surface is prevented by structures, roads, etc., LUCs 
(as described in Alternative 2) will be implemented.  

The surface MEC removal component would be implemented as described in Alternative 3. The subsurface MEC 
removal would be conducted using DGM as the primary detection method, with advanced geophysical classification 
(AGC) used to classify single point anomalies for excavation. Handheld analog instruments would be used for anomaly 
detection in areas where DGM data collection is not possible or practical due to terrain or other impactive MRS features. 
The appropriate detection instrument would be determined by the field team according to terrain and remaining 
vegetation. Since the subsurface MEC items found during the RI were located at depths less than or equal to 53 cm (~ 
21 inches), the expectation is that all remaining MEC items can be recovered with conventional geophysical equipment. 

During the RI, AGC was used and found to be effective, although due to the small size of some of the munitions 
historically used at the site, a somewhat large portion of the targets still require investigation. Alternative 4 uses AGC to 
refine the anomaly list for single-point anomalies, reducing the number of DGM anomalies to be excavated. An AGC 
sensor would be used to collect additional geophysical data over single-point anomalies identified by the DGM surveys. 
These data would be processed and analyzed to classify the single-point anomalies as “targets-of-interest” (TOI) or 
“non-TOI.” Identified TOI would be excavated and removed, while non-TOI would be left in place. All AGC data collection 
and analysis would be conducted by an organization accredited under the DoD AGC Accreditation Program to ensure 
the work was conducted in accordance with DoD standards. The use of AGC would reduce the number of single-point 
anomalies requiring excavation.   

In areas where the sky is open to global positioning system (GPS) satellites, DGM data would be positioned using real-
time kinematic (RTK) GPS where possible. Where tree cover obscures the sky and interferes with RTK GPS 
performance, fiducials, or robotic total station techniques would be used for positioning. In areas where DGM techniques 
are not feasible, the “mag and flag” method would be used for the analog surveys. Recovered MEC and MD would be 
handled as described in Alternative 3. 

Vegetation removal would be required to improve visibility for detection of surface MEC, and to reduce interference with 
DGM teams and their instruments. Vegetation removal would be implemented as described in Alternative 3. 

Source removal of MEC from the surface and subsurface across the “unacceptable” portions of the Artillery Range MRS, 
along with the implementation of warning signs and educational materials utilized to reduce access and increase 
awareness of potential hazards remaining on site, would reduce the potential for human interaction with MEC. Alternative 
4 would achieve the RAO by removing MEC on surface and subsurface. 

No ARARs have been identified for Alternative 4. 

Alternative 5: Complete Surface Munitions and Explosives of Concern Removal and Focused Subsurface 
Munitions and Explosives of Concern Removal with Land Use Controls 

Alternative 5 consists of a combined surface and subsurface MEC removal conducted within the residential parcels, 
roads, and trails of the CMUA (CMUA-R and CMUA-O), and a surface MEC removal within the remaining “unacceptable” 
portions of the Artillery Range MRS (CMUA-I, NCMUA-R, and NCMUA-O). The LUCs (as described in Alternative 2) 
would be implemented to mitigate risk in areas where access to ground surface is prevented by structures, roads, etc.  

The surface MEC removal component would include the removal and subsequent demolition/disposal of any MEC or 
MD visible on the surface (i.e., on the surface or protruding from the surface) as described in Alternative 3. The 



 

 

Contract No. W912DY-10-D-0023, Task Order No. 0026 May2021 

Proposed Plan – Camp Sherman Artillery Range, Chillicothe, Ross County, Ohio 11 

subsurface MEC removal would be conducted using DGM as the primary detection method, with AGC used to classify 
single-point anomalies for excavation. Handheld analog instruments would be used for anomaly detection in areas where 
DGM data collection is not possible or practical due to terrain or other impactive MRS features as described in Alternative 
4. Recovered MEC and MD would be handled as described in Alternative 3. Figure 3 shows the areas proposed for 
surface and subsurface clearance and for surface clearance only.   

Vegetation removal would be required to improve visibility for detection of surface MEC, and to reduce interference with 
DGM teams and their instruments. Vegetation removal would be implemented as described in Alternative 3. 

Removal of MEC from the subsurface would be geographically focused within the residential parcels, roads, and trails 
of the CMUA.  Complete surface MEC removal would be conducted within the “unacceptable” portions of the Artillery 
Range MRS, along with LUCs, to minimize risk due to potential remaining MEC where removal could not be completed, 
including under obstacles and structures. This would be done to reduce the potential for human interaction with MEC. 
Alternative 5 would achieve the RAO by removing MEC on surface and subsurface, by limiting access, and increasing 
awareness of hazards. 

No ARARs have been identified for Alternative 5. 

EVALUATION OF ALTERNATIVES 
Two threshold criteria, five balancing criteria, and two modifying criteria (nine total) were used to evaluate each of the 
remedial action alternatives identified in the FS. Evaluation of these nine criteria are prescribed by the NCP. The first 
two threshold criteria must be met for an alternative to be considered (TBC), while the balancing criteria are used to 
compare those alternatives which meet both threshold requirements and the modifying criteria are used to fine-tune the 
Preferred Alternative based on acceptance from the community and local government. This section evaluates each 
remedial alternative against, first, the threshold criteria and then against the primary balancing criteria, noting how each 
compares to the other alternatives under consideration. All nine evaluation criteria are discussed below. The detailed 
“Comparative Analysis of Alternatives for MEC” can be found in the FS Report. Table 1 below provides a summary of the 
evaluation criteria: 

Table 1   Evaluation Criteria for Remedial Alternatives 

Threshold Criteria 
 (The requirements that each 

alternative must meet to be eligible 
for selection as the Preferred 

Alternative) 

1. Overall protection of human health and the 
environment 

2. Compliance with Applicable or Relevant and 
Appropriate Requirements 

Primary Balancing Criteria 
(These form the basis for 

comparison among alternatives that 
meet the threshold criteria) 

3. Long-term effectiveness and permanence 

4. Reduction of toxicity, mobility, or volume through 
treatment 

5. Short-term effectiveness 

6. Implementability 

7. Cost 

Modifying Criteria 
(These are used to modify aspects 
of the Preferred Alternative when 
preparing the Decision Document) 

8. State acceptance 

9. Community acceptance 

 

Threshold Criteria 

Overall Protection of Human Health and the Environment determines whether an alternative adequately protects 
human health, ecological receptors, and the environment from unacceptable risks posed by MEC. Each remedial 
alternative will be evaluated based on its ability to achieve the RAO. This threshold factor must be met in order for a 
remedial alternative TBC further.
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Compliance with Applicable or Relevant and Appropriate Requirements determines if the alternatives meet the 
criteria, standards, or other requirements from the federal environmental statutes that have been determined to be  
applicable or relevant and appropriate to this site and the proposed alternative, or whether a waiver is justified. This 
threshold factor must be met in order for a remedial alternative TBC further. No ARARs have been identified for the 
Artillery Range MRS.  

When ARARs do not exist for a particular chemical or remedial activity, other criteria, advisories, and guidance referred 
to as “TBC” are useful in designing and selecting a remedial alternative. The TBC information identified for the remedial 
actions at the Artillery Range MRS consist of the Endangered Species Act, 16 United States Code 1538(a)(1)(B) 
(Prohibited Actions); USEPA Regional Screening Levels for Residential Soil; and USEPA ecological soil screening 
levels. 

Primary Balancing Criteria 

Long-term Effectiveness and Permanence considers the ability of an alternative to protect humans and the 
environment over time. The permanence criterion evaluates the degree to which an alternative permanently reduces or 
eliminates the potential for MEC risks. This criterion also evaluates the magnitude of residual risk with the alternative in 
place, and the effectiveness of controls to manage the residual risk. 

Reduction of Toxicity, Mobility, or Volume through Treatment evaluates if an alternative reduces the harmful effects 
of contaminants, their ability to move in the environment, and the amount of contamination present. This criterion 
addresses the statutory preference for selecting remedies that employ treatment technologies that permanently and 
significantly reduce TMV of the hazardous substances. This preference is satisfied when treatment is used to reduce the 
principal threats at a site through destruction of toxic contaminants, irreversible reduction in contaminant mobility, or 
reduction of total volume of contaminated media. 

Short-term Effectiveness considers the length of time needed to implement an alternative and the risks the alternative 
poses to workers, residents, and the environment during implementation. Alternatives will also be evaluated for their 
effects on human health and the environment prior to the remedy being completed. 

Implementability considers the technical and administrative feasibility of implementing the alternative. The evaluation 
includes consideration of whether the alternative is technically possible; availability of necessary on site and off-site 
facilities, services, and materials; administrative and regulatory requirements; and monitoring requirements. Also 
considered as part of the implementability criterion are the logistical challenges of implementing a cleanup action at the 
project site. 

Cost includes estimated direct, indirect, and long-term operation and maintenance costs (30-year estimate). Direct costs 
are those costs associated with the implementation of the alternative. Indirect costs are those costs associated with 
administration, oversight, and contingencies. For periodic costs, such as five-year reviews and operations and 
maintenance (O&M), the estimate is based on a project life of 30 years. The actual costs will depend on true labor rates, 
actual weather conditions, final project scope, and other variable factors. A present value analysis is used to evaluate 
costs (capital and O&M), which occur over different periods. The total present value is the amount needed to be set 
aside at the initial point in time (base year) to assure that funds will be available in the future as they are needed.  Cost 
estimates are expected to be accurate within a range of +50 to -30 percent. 

Modifying Criteria 

The public comment period ensures the public has an opportunity to express opinions about the Preferred Alternative. 
These comments are considered when selecting the Preferred Alternative. In the final selection process, these modifying 
criteria (what state officials and the public think about the alternative) are of equal importance as the balancing criteria. 
The community and state acceptance criteria are based on the degree of assumed acceptance from the local public and 
from state agencies regarding the implementation of alternatives. These criteria cannot be fully evaluated and assessed 
until comments are received.  

SUMMARY OF ALTERNATIVE EVALUATION RESULTS 

Five alternatives were initially studied for overall protection of human health and the environment and for compliance 
with ARARs (both are threshold criteria) to determine which alternatives should be evaluated further with regard to 
balancing and modifying criteria.  
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Alternatives 1 and 2 do not meet the threshold criteria and have, therefore, been eliminated for consideration as the 
Preferred Alternative. 

The detailed analysis of remedial alternatives for MEC suggests Alternatives 3, 4, and 5 would all be protective of human 
health and the environment at all “unacceptable” portions of the Artillery Range MRS. They would achieve the RAO 
through reducing unacceptable risks from surface MEC to address likelihood of exposure to receptors such that there 
are no unacceptable risks resulting from exposure to MEC. Compliance with ARARs (or applicable TBCs) would be 
achieved by Alternatives 3, 4, and 5. 

Alternatives 3, 4, and 5 are effective over the long-term; moreover, they are the most permanent because they involve 
some measure of MEC removal. Implementing Alternatives 3, 4, and 5 would change the risk status from “unacceptable” 
to “acceptable” in all CMUA and NCMUA portions, as the risk would be reduced via source removal. 

Alternatives 3, 4, and 5 would achieve reduction in TMV of wastes, because they all involve some measure of MEC 
removal. The MEC removal associated with Alternative 3 only focuses on MEC located on the surface and, therefore, 
would achieve less reduction in the TMV of wastes than either Alternatives 4 and 5. Although very similar to the reduction 
achieved by Alternative 5, Alternative 4 achieves the greatest reduction in TMV of wastes, because the associated MEC 
removal includes both surface and subsurface removals across all “unacceptable” portions of the site. Alternative 5 
provides a targeted approach and would achieve elimination of the TMV of wastes through the removal of all surface 
and subsurface MEC throughout the CMUA-R and CMUA-O as well as partial reduction in the TMV of wastes through 
the removal of surface MEC within the CMUA-I; NCMUA-R; and NCMUA-O, where deeper land use is not anticipated.  

Implementation of Alternatives 3, 4, and 5 would result in short-term hazards to workers involved with the MEC removal 
activities or the installation of warning signs because of the increased likelihood of MEC exposure. Of the three 
alternatives, 4 and 5 would present the greatest short-term hazards to workers, because the associated MEC removal 
includes all depths and locations that receptors might encounter. In all cases, hazards to workers during implementation 
of the alternatives would be managed using industry-standard safety procedures (e.g., using qualified UXO personnel, 
enforcement of safe separation distances, engineering controls, etc.), which would also minimize any associated 
potential risks to the surrounding community. 

All technologies and methods involved in implementing Alternatives 3 through 5 are well established and would be readily 
implementable using existing technology. The cost associated with each is as follows: $7.6M (Alternative 3), $12.7M 
(Alternative 4), and $10.1M (Alternative 5). A summary of the detailed analysis for MEC is shown in Table 2. 
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Table 2   Detailed Analysis of Alternatives for Artillery Range Munitions Response Site 

Remedial Action 
Alternative 

Threshold Criteria Primary Balancing Criteria 

Overall Protection of 
Human Health and 

Environment 
Compliance with 

ARARs Long-Term Effectiveness 
Reduction in TMV of 

Wastes Short-Term Effectiveness Implementability Cost (1) 

1: No Action NO 

Not protective of human 
health or environment 

No ARARs Apply.  Not effective over the long 
term; no change in Decision 
Logic to Assess Risk 
(Unacceptable) if alternative is 
implemented 

No reduction in TMV of 
wastes (no MEC removal) 

No short-term hazards to 
workers or the surrounding 
area 

Readily implementable 
(no actions required) 

 

$0 

2: LUCs NO 

Not protective of human 
health or environment 

No ARARs Apply.  Not Applicable (2) Not Applicable (2) Not Applicable (2) Not Applicable (2)  Not Applicable (2) 

3: Complete Surface MEC 
Removal, LUCs 

YES 

Protective of human health 
and environment 

No ARARs Apply.  Effective over the long term; 
change in Decision Logic to 
Assess Risk (Unacceptable to 
Acceptable) if alternative is 
implemented 

Provides moderate 
reduction in TMV of 
wastes (423.7-acre MEC 
surface removal footprint) 

Significant short-term hazards 
to workers and surrounding 
area (423.7-acre MEC surface 
removal and sign installations) 

Readily implementable 
(uses well-established 
technologies) 

$7,569,877 

4: Complete Surface and 
Subsurface MEC Removal, 
LUCs 

YES 

Protective of human health 
and environment 

No ARARs Apply.  Effective over the long term; 
change in Decision Logic to 
Assess Risk (Unacceptable to 
Acceptable) if alternative is 
implemented 

Provides greatest 
reduction in TMV of 
wastes (423.7-acre MEC 
surface and subsurface 
removal footprint) 

Greatest short-term hazards 
to workers and surrounding 
area (423.7-acre MEC surface 
and subsurface removal, and 
sign installations) 

Readily implementable 
(uses well-established 
technologies) 

$12,744,656 

5: Complete Surface MEC 
Removal and Focused 
Subsurface MEC Removal, 
LUCs 

YES 

Protective of human health 
and environment 

No ARARs Apply.  Effective over the long-term; 
change in Decision Logic to 
Assess Risk (Unacceptable to 
Acceptable) if alternative is 
implemented 

Provides significant 
reduction in TMV of 
wastes (423.7-acre MEC 
surface removal footprint 
and 160.6-acre MEC 
subsurface removal 
footprint) 

Greatest short-term hazards 
to workers and surrounding 
area (423.7-acre MEC surface 
removal, 160.6-acre MEC 
subsurface removal, and sign 
installations) 

Readily implementable 
(uses well-established 
technologies) 

$10,066,528 

 
Notes: 
ARARs: Applicable or Relevant and Appropriate Requirements; LUCs: land use controls; MEC: Munitions and Explosives of Concern; TMV: Toxicity, Mobility, or Volume 
(1) Costs shown are based on alternative implementation duration estimates with recurring costs based on 30-year planning horizons with a 20% contingency reported as a total present value. The total present value is based on a discount rate of 7 percent. Details of the 

cost estimates and the development of the total present values are provided in the FS Report. 
(2) This alternative has not been retained for detailed consideration as it would not be protective of human health and the environment and does not achieve the RAO established for MEC at the Artillery Range Munitions Response Site. 

 
Shading shows alternative desirability with respect to that criterion: Most 

Acceptable 
Significantly 
Acceptable 

Moderately 
Acceptable 

Least 
Acceptable 
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PREFERRED ALTERNATIVE 

The remedial alternatives identified to address MEC at the Artillery Range MRS were evaluated against the NCP 
evaluation criteria. The comparative analysis of alternatives was conducted using the current conceptual site model for 
the Artillery Range MRS, which is based on the present state of knowledge concerning contamination as well as both 
current and reasonably anticipated future land use. 

The detailed analysis of remedial alternatives for MEC indicates that the surface and subsurface MEC removal 
alternatives (Alternatives 3, 4, and 5) meet the threshold criteria, as they are protective of human health and the 
environment and comply with identified ARARs or TBCs. Consideration as to whether or not a complete surface and 
subsurface MEC removal (Alternative 4) warrants the additional cost compared to a surface removal (Alternative 3) or 
to surface removal and focused subsurface removal (Alternative 5), must include a comprehensive understanding of 
intended land use.  

The CMUAs and NCMUAs were identified in the RI Report. Within CMUAs, areas were categorized based on the 
consideration of MEC risks, anomaly types and densities, and land uses. The NCMUAs include all areas outside of the 
CMUAs but within the Artillery Range MRS. The NCMUAs were categorized based on receptor access to different areas 
of the Artillery Range MRS. The Artillery Range MRS has been further categorized into three areas based on receptor 
land use and accessibility (regular, often, intermittent). Regular use areas include residential properties, farmland, and 
areas near Caldwell Lake. Often use areas include wooded and non-wooded areas with trails and roads or where 
recreational and maintenance activities often occur. Finally, intermittent use areas include wooded and non-wooded 
areas where recreational activities intermittently occur. 

The results of the baseline risk assessment conducted during the RI to evaluate potential risk from MEC at the Artillery 
Range MRS using the RMM indicate the overall risk from explosive hazards is unacceptable for the CMUA-R, CMUA-
O, CMUA-I, NCMUA-R, and NCMUA-O under current and future land use. 

Alternative 4 is an approach that aligns with the results of the risk assessment. Alternative 4 consists of a combined 
surface and subsurface MEC removal conducted across all “unacceptable” portions of the site. Under Alternative 4, 
LUCs would be implemented to mitigate risk in areas where access to ground surface is prevented by structures, roads, 
etc. 

The Preferred Alternative for MEC is Alternative 4, Complete Surface and Subsurface Munitions and Explosives 
of Concern Removal with LUCs.  

Based on the information available at this time, USACE believes that this alternative would be protective of humans and 
the environment and would achieve the RAO of minimizing risk to human receptors from exposure to MEC. USACE may 
modify the Preferred Alternative in response to public comments or new information. 

Based on information currently available, USACE believes the Preferred Alternative meets the threshold criteria and 
provides the best balance of trade offs among the other alternatives with respect to the balancing and modifying criteria. 
USACE expects the Preferred Alternative to satisfy the following statutory requirements of CERCLA §121(b):  

1) Protects humans and the environment;  

2) Complies with ARARs; 

3) Is cost-effective;  

4) Utilizes permanent solutions and alternative treatment technologies or resource recovery technologies to the 

maximum extent practicable; and  

5) Satisfies the preference for treatment as a principal element (or justify not meeting the preference). 

COMMUNITY PARTICIPATION 

USACE is requesting public comments on the Preferred Alternative recommended for the Artillery Range MRS. Written 
and verbal comments will be accepted at the virtual public meeting scheduled for May 19, 2021 at, 6:00 p.m. Eastern 
Time. Written comments will also be accepted through June 20, 2021. Comments received during the public meeting 
and comment period will be considered in the final decision. This decision will be presented in a Decision Document. 
USACE responses to public comments will be the “Responsiveness Summary” section of the Decision Document.  
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The Final Remedial Investigation Report for Camp Sherman Artillery Range, Chillicothe, Ross County, Ohio, (HGL, 
2021) provides a comprehensive description of the site history, the details of the RI, the associated risk assessments, 
and their conclusions. Additionally, the FS report outlines and provides a comparative analysis of the possible 
alternatives. All of the reports and other project documents are available at the information repository described below.  

Contact information 

Ms. Rachel Williams, P.E. 
Project Engineer 
U.S. Army Corps of Engineers, Louisville District 
600 Dr Martin Luther King Jr Pl, Louisville, KY 40202 
Phone: (502) 315-6341 

Information Repository 

Copies of the Remedial Investigation Report for Camp Sherman Artillery Range, Chillicothe, Ross County, Ohio (HGL, 
2021), the Feasibility Study Report for Camp Sherman Artillery Range, Chillicothe, Ross County, Ohio (HGL, 2021), 
and other project documents that comprise the Administrative Record for this site can be found locally at the following 
location and are also stored at the office of the lead agency (address listed above): 

Chillicothe and Ross County Public Library 
140 South Paint Street 
Chillicothe, Ohio 45601 

Phone: (740) 702-4145 
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Glossary of Terms 
Administrative Record – The documents that form the basis for the selection of a response action compiled and 
maintained by the lead agency; 40 Code of Federal Regulations (CFR) 800. 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) – A federal Act of 1980, as 
amended by the Superfund Amendments and Reauthorization Act of 1986; 40 CFR 300.  

Decision Document (DD) – The documentation of remedial response decisions at Formerly Used Defense Sites. 
Concurrence on the Decision Document by U.S. Environmental Protection Agency or the state regulatory agency is 
sought, and the Army approves the document. 

Feasibility Study (FS) – A study undertaken to develop and evaluate options for remedial action. The Remedial 
Investigation data are used to define the objectives of the response action, to develop remedial action alternatives, and 
to undertake an initial screening and detailed analysis of the alternatives. The term also refers to a report that describes 
the results of the study; 40 CFR 300. 

Formerly Used Defense Site (FUDS) – The facility or site which was under the jurisdiction of the Secretary of Defense 
and owned by, leased to, or otherwise possessed by the United States at the time of actions leading to contamination 
by hazardous substances, for which the Secretary of Defense shall carry out all response actions with respect to releases 
of hazardous substance from that facility or site; 10 USC 2701. 

Munitions Constituents (MC) – Any materials originating from unexploded ordnance (UXO), discarded military 
munitions, or other military munitions, including explosive and non-explosive materials, and emission, degradation, or 
breakdown elements of such ordnance or munitions; 10 U.S.C. 2710(e)(3).  

Munitions Debris (MD) – The remnants of munitions (e.g., fragments, penetrators, projectiles, shell casings, links, fins) 
remaining after munitions use, demilitarization, or disposal; Department of the Army Office of the Assistant Secretary 
Installations and Environment, Memorandum for the Assistant Chief of Staff For Installation Management, Subject: 
Munitions Response Terminology, 21 April 2005.  

Munitions and Explosives of Concern (MEC) – Specific categories of military munitions that may pose unique 
explosives safety risks, specifically composed of (a) unexploded ordnance, (b) discarded military munitions, or (c) 
munitions constituents (e.g., TNT, RDX) present in high enough concentrations to pose an explosive hazard; IGD 14-
01, EM 200-1-15. 

Munitions Response Site (MRS) – A discrete location within a Munitions Response Area that is known to require a 
munitions response; IGD 14-01, EM 200-1-15. 

Preferred Alternative – The alternative that, when compared to other alternatives, best meets the Comprehensive 
Environmental Response, Compensation, and Liability Act evaluation criteria, and is proposed for implementation at a 
site. 

Proposed Plan (PP) – A plan that identifies the preferred remedial alternative for a site and is made available to the 
public for comment. 

Remedial Action Objectives (RAOs) – Objectives developed to address the goals of reducing risk to ensure 
protection of human health, safety, and the environment 

Remedial Investigation (RI) – A process undertaken by the lead agency to determine the nature and extent of the 
problem presented by the release. The RI emphasizes data collection and site characterization and is generally 
performed concurrently and in an interactive fashion with the feasibility study. The RI includes sampling and 
monitoring, as necessary, and includes the gathering of sufficient information to determine the necessity for remedial 
action and to support the evaluation of remedial alternatives; 40 CFR 300. 

Universal Transverse Mercator (UTM) – A plane coordinate grid system named for the map projection on which it is 
based (Transverse Mercator). The UTM system consists of 60 zones, each 6-degrees of longitude in width. 

World Geodetic System 1984 (WGS84) – WGS84 is the standard U.S. Department of Defense definition of a global 
reference system for geospatial information and is the reference system for the Global Positioning System (GPS). 
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ACRONYMS AND ABBREVIATIONS 
AGC advanced geophysical classification 

ARAR applicable or relevant and appropriate requirement 

bgs below ground surface 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CFR Code of Federal Regulations 

CMUA concentrated munitions use area 

CSAR Camp Sherman Artillery Range 

DD Decision Document 

DERP Defense Environmental Restoration Program 

DGM digital geophysical mapping 

DoD Department of Defense 

FS feasibility study 

FUDS Formerly Used Defense Site 

GPS global positioning system 

HE high explosive 

HGL HydroGeoLogic, Inc. 

HQ Hazard Quotient 

LUC Land Use Control 

MC munitions constituents 

MD Munitions debris 

MEC munitions and explosives of concern 

MRS munitions response site 

NCMUA non-concentrated munitions use area 

NCP National Oil and Hazardous Substances Pollution Contingency Plan 

O&M operations and maintenance 

ODNR Ohio Department of Natural Resources 

RAO remedial action objectives  

RI remedial investigation 

RMM risk management methodology 

RTK real-time kinematic 

SI site Inspection 

TBC to be considered 

TMV toxicity, mobility, or volume  

TOI target-of-interest 

USACE U.S. Army Corps of Engineers 

USEPA U.S. Environmental Protection Agency  

UTM Universal Transverse Mercator 
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UXO unexploded ordnance  

WGS84 World Geodetic System 1984 
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Remember the “R’s” of Explosives Safety: 

Because of how the military used the site, munitions may remain on site. Munitions may be dangerous and may not be 
easily recognizable. Never touch, move or disturb something you think may be a munition. Remember the 3Rs of 
explosives safety. 
 

Recognize - The item you found may be munitions, and munitions may be dangerous.  

Retreat - Leave the area without touching or moving the object. 

Report - Call 911 immediately.  
 


