
FINAL

DECISION DOCUMENT

FARRAR ISLAND MUNITIONS RESPONSE SITE
FTLE-001-R-01_FARRAR ISLAND

51315.1033
U.S. ARMY GARRISON FORT LEE

FORT LEE, VIRGINIA

Prepared by:

U.S. ARMY GARRISON FORT LEE
DIRECTORATE OF PUBLIC WORKS

Fort Lee, Virginia 23801

May 2022



\\fsfed02\1494\Ft. Lee\Fort Lee MMRP\Farrar Island Decision Document\Draft\DrftFarrarIsland_MRSDD_June2019.docx

iii

TABLE OF CONTENTS

Section Page

PART 1 DECLARATION...................................................................................................... 1-1

1.1 SITE NAME AND LOCATION ............................................................................ 1-1

1.2 STATEMENT OF BASIS AND PURPOSE .......................................................... 1-1

1.3 ASSESSMENT OF SITE ....................................................................................... 1-1

1.4 DESCRIPTION OF SELECTED REMEDY.......................................................... 1-2

1.5 STATUTORY DETERMINATIONS .................................................................... 1-2

1.6 DECISION DOCUMENT DATA CERTIFICATION CHECKLIST .................... 1-3

1.7 AUTHORIZING SIGNATURES ........................................................................... 1-3

PART 2 DECISION SUMMARY ......................................................................................... 2-1

2.1 SITE NAME, LOCATION, AND DESCRIPTION ............................................... 2-1

2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES ....................................... 2-1

Site History ........................................................................................... 2-1
Previous Investigations ......................................................................... 2-2

2.2.2.1 Closed, Transferred, and Transferring Inventory ........................ 2-2
2.2.2.2 Historical Records Review .......................................................... 2-2
2.2.2.3 Site Inspection .............................................................................. 2-2
2.2.2.4 HRR Addendum........................................................................... 2-3
2.2.2.5 Expanded Site Inspection ............................................................. 2-3
2.2.2.6 Remedial Investigation ................................................................ 2-4
2.2.2.7 Feasibility Study .......................................................................... 2-5
2.2.2.8 Proposed Plan............................................................................... 2-5

2.3 PUBLIC PARTICIPATION ................................................................................... 2-6

2.4 SCOPE AND ROLE OF RESPONSE ACTION .................................................... 2-6

2.5 SITE CHARACTERISTICS ................................................................................... 2-6

Site Physical Characteristics ................................................................. 2-6
2.5.1.1 Topography .................................................................................. 2-6
2.5.1.2 Geology and Soil.......................................................................... 2-7
2.5.1.3 Hydrology and Hydrogeology ..................................................... 2-7
2.5.1.4 Vegetation and Sensitive Species ................................................ 2-7

Nature and Extent of Contamination .................................................... 2-7

2.6 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES ......... 2-8

2.7 SUMMARY OF SITE RISKS ................................................................................ 2-8



TABLE OF CONTENTS (CONTINUED)

Section Page

iv

2.8 REMEDIAL ACTION OBJECTIVES ................................................................... 2-8

2.9 DESCRIPTION OF ALTERNATIVES ................................................................. 2-9

2.10 COMPARATIVE ANALYSIS OF ALTERNATIVES........................................ 2-12

Overall Protection of Human Health and the Environment................ 2-13
Compliance with Applicable or Relevant and Appropriate 
Requirements ...................................................................................... 2-14
Long-Term Effectiveness and Permanence ........................................ 2-14
Reduction of Toxicity, Mobility, or Volume ...................................... 2-14
Short-Term Effectiveness ................................................................... 2-15
Implementability ................................................................................. 2-15
Cost ..................................................................................................... 2-15
State/Support Agency Acceptance...................................................... 2-15
Community Acceptance...................................................................... 2-15

2.11 PRINCIPAL THREAT WASTE .......................................................................... 2-16

2.12 SELECTED REMEDY......................................................................................... 2-16

Summary of the Rationale for the Selected Remedy .......................... 2-16
Description of the Selected Remedy................................................... 2-16
Summary of the Estimated Remedy Costs.......................................... 2-17
Expected Outcomes of the Selected Remedy ..................................... 2-17

2.13 STATUTORY DETERMINATIONS .................................................................. 2-17

Protection of Human Health and the Environment............................. 2-18
Compliance with Applicable or Relevant and Appropriate 
Requirements ...................................................................................... 2-18
Cost-Effectiveness .............................................................................. 2-18
Utilization of Permanent Solutions and Alternative Treatment 
Technologies ....................................................................................... 2-18
Preference for Treatment as a Principal Element ............................... 2-18
Five-Year Review Requirements........................................................ 2-19

2.14 DOCUMENTATION OF SIGNIFICANT CHANGES ....................................... 2-19

PART 3 RESPONSIVENESS SUMMARY.......................................................................... 3-1

3.1 STAKEHOLDER ISSUES AND RESPONSES .................................................... 3-1

3.2 TECHNICAL AND LEGAL ISSUES.................................................................... 3-1

PART 4 REFERENCES......................................................................................................... 4-1



v 

LIST OF APPENDICES

Appendix A Figures 

Figure A-1 Farrar Island MRS Location Map

Figure A-2 Farrar Island MRS Site Location

Appendix B Tables

Table B-1 Potential Action-Specific ARARs

Table B-2 Potential Location-Specific ARARs 

Table B-3 Comparative Analysis Summary

Table B-4 Alternative No. 2 Cost Estimate



vi

LIST OF ACRONYMS AND ABBREVIATIONS

3Rs Recognize, Retreat, Report 

ARAR Applicable or Relevant and Appropriate Requirement 

BIP blow-in-place  

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CFR Code of Federal Regulations 

CTT Closed, Transferred, and Transferring  

DD Decision Document 

DERP Defense Environmental Restoration Program 

DGM Digital geophysical mapping  

DMM discarded military munitions 

DoD Department of Defense 

DoDM Department of Defense Manual 

Dominion Dominion Energy, Inc. 

EPA Environmental Protection Agency 

ESI Expanded Site Inspection 

Fort Lee U.S. Army Garrison Fort Lee 

FS Feasibility Study 

GPS global positioning systems  

HHRA human health risk assessment  

HRR Historical Records Review 

MC munitions constituents 

MDAS material documented as safe  

MEC munitions and explosives of concern 

mm millimeter 

MMRP Military Munitions Response Program 

MPPEH material potentially presenting an explosive hazard 

MRS Munitions Response Site 

NARA National Archives and Records Administration  

NCP National Oil and Hazardous Substances Pollution Contingency Plan 

PA Preliminary Assessment 

PP Proposed Plan 

PTTF Powder Train Time Fuze 

RAO remedial action objective 

RI Remedial Investigation 

ROD Record of Decision 



LIST OF ACRONYMS AND ABBREVIATIONS (CONTINUED)

vii 

ROE right-of-entry 

RSL Regional Screening Levels 

SARA Superfund Amendments and Reauthorization Act 

SI Site Inspection 

SLERA screening level ecological risk assessment  

TMV toxicity, mobility or volume  

UU/UE unlimited use and unrestricted exposure 

UXO unexploded ordnance 

VDEQ Virginia Department of Environmental Quality 

WWI World War I 



Final Decision Document 
Farrar Island MRS, Fort Lee, Virginia 

PART 1 DECLARATION

1-1

PART 1 DECLARATION 

The purpose of the Declaration is to function as an abstract and data certification sheet for the key 
information in the Decision Document (DD) and to provide the formal authorizing signature page 
for the DD.

1.1 SITE NAME AND LOCATION

The subject of this DD is the Farrar Island munitions response site (MRS), which is located along 
the James River, approximately 10 miles north of the current installation boundary of U.S. Army 
Garrison – Fort Lee (Fort Lee), Virginia (Figure A-1, Appendix A). The Farrar Island MRS 
encompasses 5,666 acres, and its current land use includes residential housing, light industry, 
commercial, recreation, education, and wildlife preservation.  

The site is indicated in the database of record as FTLE-001-R-01_FARRAR ISLAND.  The WBS 
number is 51315.1033. 

1.2 STATEMENT OF BASIS AND PURPOSE 

This DD presents the selected remedy for Fort Lee to address the potential threat of human 
exposure to surface and subsurface munitions and explosives of concern (MEC) at the Farrar Island 
MRS. Investigation of the Farrar Island MRS has been conducted under the Military Munitions 
Response Program (MMRP). The U.S. Congress established the MMRP under the Defense 
Environmental Restoration Program (DERP) to address unexploded ordnance (UXO), discarded 
military munitions (DMM), and munitions constituents (MC) on properties that were owned by, 
leased to, or otherwise possessed or used by the U.S. Department of Defense (DoD). 

The DERP, including the MMRP, follows the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) and the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP). This DD is a requirement of CERCLA, as amended by the 
Superfund Amendments and Reauthorization Act (SARA) 42 U.S.C. § 9601 et seq. and NCP 40 
Code of Federal Regulations (CFR) Part 300.

The U.S. Army, as owner/operator and the “Lead Agency” as defined in 40 CFR 300.430, which 
is the citation for the NCP, issued this decision based upon the Administrative Record. The 
Commonwealth of Virginia, represented by the Department of Environmental Quality (VDEQ) 
acting in a support role, concurs with the Selected Remedy

1.3 ASSESSMENT OF SITE

The response action presented in the DD is protective from potential MEC hazards due to past 
DoD operations and activities. 
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1.4 DESCRIPTION OF SELECTED REMEDY

One historic MEC encounter and one potential encounter were reported during early investigation 
activities; however, no MEC or munitions debris (MD) was identified during the Remedial 
Investigation (RI) field activities. Based on the evaluation presented in the Feasibility Study (FS) 
and the Proposed Plan (PP), the selected remedy for the Farrar Island MRS is Alternative 2 – Risk 
Management. The selected remedy includes the following major components:

 Development and distribution of informational materials to provide awareness to 
property owners of the potential presence of MEC and the DOD policy referred to as 
“the 3Rs” (Recognize, Retreat, and Report) for future potential MEC discoveries.

 Training for the local community to raise awareness about the risk of potential MEC 
at the Site and the 3Rs policy, which will be used for future potential MEC 
discoveries.

Establishing a public notice campaign to include mailing brochures, public service 
announcements on local radio or television stations, or periodic notices in the local 
newspaper. 

Because DoD has authority to conduct response actions for a release or threatened release of a 
hazardous substance, pollutant, or contaminant that is present as a result of DoD operations and 
activities at the time the property was owned by the United States and/or under the jurisdiction of 
DoD, the selected remedy provides the best long-term solution for the Farrar Island MRS. The 
selected remedy minimizes potential for future risk at the Site from past DoD operations and 
activities. Successful implementation of the risk management remedy is contingent on the 
cooperation and active participation of the landowners/users, Army, and other government 
agencies (e.g., Chesterfield County) to protect the public from potential MEC hazards. This 
remedy will not achieve unlimited use and unrestricted exposure (UU/UE) conditions within the 
MRS. As such, periodic reviews (commonly referred to as “five-year reviews”) are included as 
part of this remedy. 

1.5 STATUTORY DETERMINATIONS 

The selected remedy is protective of human health and the environment, complies with federal and 
state requirements that are applicable or relevant and appropriate to the hazardous substances that 
are the subject of this response action, is cost-effective, and is implementable.  

The selected remedy does not satisfy the statutory preference for  addressing the principal element 
of the remedy. The remedy will not meet this preference because remediation of potential 
explosive materials (MEC) in the Farrar Island MRS is not feasible. MEC may constitute a 
principal threat due to the potential of explosion if it is inappropriately moved, handled, or 
disturbed.  The selected remedy will not result in UU/UE at the Farrar Island MRS. The NCP 40 
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CFR 300.430(f)(4)(ii) requires five-year reviews if the remedial action results in hazardous 
substances, pollutants, or contaminants remaining at the site above levels that allow for UU/UE.

1.6 DECISION DOCUMENT DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary section of the DD. Additional 
information can be found in the Administrative Record. 

Risk associated with any MEC potentially present at the Farrar Island MRS.

Remedial Action Objectives (RAOs) established for the Farrar Island MRS and the
basis for these objectives.

Current and reasonable future land use assumptions used in the Human Health Risk
Assessment and this DD.

Potential land uses that will be available at the Farrar Island MRS once the selected
remedy is implemented.

Estimated capital, annual operation and maintenance, and total present worth costs,
discount rate, and the number of years over which the remedy cost estimates are
projected.

Key factor(s) that led to selecting the remedy; that is, how the selected remedy
provides the best balance of tradeoffs with respect to the balancing and modifying
criteria.

1.7 AUTHORIZING SIGNATURES 

APPROVED: 

COL, 
Commanding 
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PART 2 DECISION SUMMARY

The Farrar Island MRS DD was modeled after the United States Environmental Protection Agency
(EPA) Record of Decision (ROD) format for CERCLA National Priority List sites. The EPA 
guidance document, A Guide to Preparing Superfund Proposed Plans, Records of Decision, and 
Other Remedy Selection Decision Documents (EPA, 1999) was used for preparation of this 
document. 

2.1 SITE NAME, LOCATION, AND DESCRIPTION

The Farrar Island MRS is located along the James River, approximately 10 miles north of the 
current installation boundary of U.S. Army Garrison – Fort Lee, Virginia (Figure A-1). The Farrar 
Island MRS encompasses 5,666 acres of property owned by Chesterfield County, Dominion 
Energy, Inc. (Dominion), and other private owners. The current land use includes residential 
housing, light industry, commercial, recreation, education, and wildlife preservation.

2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES

Site History

Farrar Island served as an impact area for artillery during World War I (WWI). The duration of 
use was relatively short, specifically, from March 15 through June 19, 1918. The 155th Field 
Artillery Brigade (80th Division) was trained at Camp Lee and engaged in service firing on the 
Farrar Island impact area. The Farrar Island MRS was never formally part of Camp Lee or the 
subsequent Fort Lee. 

Based on the available historical information, it appears that a short-range artillery firing range 
and a long-range artillery firing range existed (Figure A-2). Both ranges used Farrar Island as a 
target impact area. The firing point for short-range artillery range was located at Camp McLaughlin 
in proximity to Parkers Battery. A long-range artillery firing range was associated with Camp Lee 
in 1917 and 1918. Two potential locations for this long-range artillery firing range were identified 
in historical documents. One location was hand-drawn on an undated map obtained from the 
National Archives and Records Administration (NARA) in Washington, D.C. and is referred to as 
Artillery Range I. The other location was also hand-drawn on an undated map obtained from 
NARA at College Park, Maryland and is referred to as Artillery Range II. In addition, a property 
owner and relic collector identified a suspected firing point for long-range artillery firing, located 
within the area depicted for both firing ranges on the historical maps and within the Artillery Range 
II firing point depicted on Figure A-2. 
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Historical documents indicate small arms (Lewis machine guns), artillery (75 millimeter [mm] or 
3-inch and 20mm or 4.7-inch guns), and mortars (6-inch Newton/Stokes [trench] Mortars) were 
used during training activities within the MRS. 

Previous Investigations

Several phases of the CERCLA process have been completed at the Farrar Island MRS under the 
MMRP, including the Army's inventory of Closed, Transferred, and Transferring (CTT) military 
ranges and defense sites (also known as the Phase 3 Range/Site Inventory) (Malcolm Pirnie, 2002),
Historical Records Review (HRR) (URS, 2007), Site Inspection (SI) (URS, 2008), HRR 
Addendum (ERT/TLI, 2010), Expanded SI (ESI) (ERT/TLI, 2011), RI (WESTON, 2019a), FS 
(WESTON, 2019b), and PP (Fort Lee, 2019c).

2.2.2.1 Closed, Transferred, and Transferring Inventory

The Phase 3 Final CTT Inventory Report for Fort Lee was completed in August 2002 
(Malcolm Pirnie, 2002). The Phase 3 CTT meets the requirements of a CERCLA Preliminary 
Assessment (PA). In this Phase 3 CTT, Farrar Island was identified as a transferred area with the 
potential for MEC, which includes both UXO and DMM and/or MC, and the island was identified 
as eligible for action under the MMRP. 

2.2.2.2 Historical Records Review 

Information presented in the HRR (URS, 2007) regarding the use of Farrar Island during WWI is 
primarily limited to newspaper articles published in the Bayonet, which was the official Camp Lee 
newspaper at the time. The newspaper articles published between 1817 and 1818 indicate that 
Camp Lee began serving as a demobilization facility on November 11, 1918 when the Armistice 
was signed. Assuming artillery training ended on or around this date, the length of time that the 
artillery range was in service is estimated to be approximately 9 months. As depicted in the HRR, 
the Farrar Island MRS boundary encompasses 737 acres, including the location of a 3-inch WWI 
projectile reportedly found by a park ranger with the Petersburg National Battlefield (URS, 2007). 
The total acreage of the MRS includes all of Farrar Island and the probable area that encompasses 
Camp McLaughlin. Excluded from the 737 acres are the following areas: 1) the original James 
River channel north of the island that was filled after the time Farrar Island was used as an impact 
area, 2) the portion of the island where fly ash has been piled, and 3) the portion of the island that 
has been mined for sand and gravel.

2.2.2.3 Site Inspection

The SI for the Farrar Island MRS was completed in 2008 (URS, 2008). Soil and sediment samples 
were collected to evaluate the potential release of MC. Three discrete surface soil samples, two 
composite surface soil samples, one surface water sample, and one sediment sample were 
collected. In soil, arsenic was the only constituent with concentrations that exceeded EPA Regional 
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Screening Levels (RSLs). Copper, iron, lead, and zinc concentrations exceeded ecological 
screening levels. Iron was the only constituent with concentrations that exceeded screening criteria 
in the surface water sample. The ecological screening benchmarks were exceeded for copper, iron, 
and lead. Overall, the analytical findings for soil, surface water, and sediment did not suggest a 
release of MC. The results of the SI indicated that the Farrar Island MRS required further 
investigation through completion of an RI, but did not recommend completion of an RI for MC.

2.2.2.4 HRR Addendum 

The HRR Addendum was completed in 2010 (ERT/TLI, 2010). The period when Farrar Island 
was used as an artillery impact area was limited to spring 1918, specifically, from March 15 
through June 19, 1918. During this period, approximately 10,000 rounds of artillery shells were 
fired at Farrar Island. Historical documents indicate small arms (Lewis machine guns), artillery 
(75mm or 3-inch and 120mm or 4.7-inch guns), and mortars (6-inch Newton/Stokes [trench] 
mortars) were used during training activities within the MRS. Munitions collected by a local 
resident within the MRS included 16-pound artillery shells, a Model 1907 fuze, and 4.7-inch 
artillery shells.

Based on the historical information obtained for the HRR Addendum, which identified a short-
range artillery range (Camp McLaughlin Range) and two possible locations for long-range artillery 
ranges (Artillery Range I and Artillery Range II), the MRS boundary was increased to 5,666 acres, 
encompassing the firing areas and range fans of Artillery Ranges I and II, and the area previously 
identified in the 2008 SI. By expanding the MRS boundary, the MRS would encompass all areas 
that might have been impacted by DMM, UXO, or MC associated with Fort Lee’s artillery training 
activities in WWI.  

2.2.2.5 Expanded Site Inspection 

The ESI was conducted to re-evaluate the MRS boundary and collect the necessary information to 
assist with remediation Cost-to-Complete reporting (ERT/TLI, 2011). In addition to the HRR 
Addendum, the ESI included an instrument-assisted visual survey that was conducted to facilitate 
avoidance and to inspect for potential MD and MEC along transects. The instrument-assisted 
visual survey was conducted from April 4 through 7, 2011. Ten transects for a total of 15.8 line 
miles were completed on 13 parcels. Schonstedt® and White’s® metal detectors and Trimble 
GeoXT™ and Garmin® global positioning systems (GPSs) were used to assist in identifying and 
determining the position of metal items at the surface that might be MEC or MD.

No MD, UXO, or DMM was observed along the 10 transects. Cultural debris was observed along 
eight transects. The metal detectors had positive responses frequently; however, the detector 
responses coincided with areas littered with metal from gravel mining operations, residential trash, 
and various non-munitions materials. In every instance of detector response generated by surface 
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targets, the Site Safety and Health Officer determined that the target was non-munitions-related 
material.

The results indicated that an RI was warranted with a focus on the 600 to 700 acres that includes
a portion of the island, the oxbow that was the former James River channel, and the land bordering 
the oxbow. The basis for the RI recommendation included the quantity of small arms, artillery, 
and mortars (10,000 rounds of artillery shells) used during training activities; the current density 
of development within areas of the MRS and the associated issues with right-of-entry (ROE); and 
the fact that only 79 percent (%) of the originally proposed surveys were completed. Although no 
MD, UXO, or DMM was observed, there is the potential for MEC presence based on a historical 
anecdotal report that an unfired 75mm projectile was collected from the firing point area. The 
firing points are located on privately-owned property and are accessible to residents and the public. 
MEC may potentially be encountered on the ground surface, as a result of intrusive activities, 
and/or exposure by surface erosion. 

2.2.2.6 Remedial Investigation 

Between May 2014 and July 2015, the RI field activities were performed at the Farrar Island MRS 
to assess the nature and extent of potential MEC (WESTON, 2019a). Digital geophysical mapping 
(DGM) grid and transect surveys were completed across 27.2 acres. A total of 274 anomalies were 
intrusively investigated. A summary of the 274 anomalies investigated is presented below: 

 The following 220 anomalies were detected and none were identified as munitions-
related material from the WWI artillery ranges: 

 36 anomalies were identified as blind seeds. 
 4 anomalies were identified as grid corner survey nails.  
 174 anomalies were identified as cultural debris.  
 2 anomalies were identified as utility lines. 
 1 anomaly was identified as a Civil War-era 6-inch Parrott round.
 3 anomalies were identified as geological “hot rocks/soil.”  

 16 anomalies were too deep in the oxbow and/or interior pond sediment to identify. 

 38 anomaly locations were identified as “false positives.”  

No MEC or MD was identified during RI anomaly reacquisition and intrusive investigations. It 
was determined by the project team that sampling for MC was not warranted. 

During the RI, a second potential MEC encounter (the first is described above in Section 2.2.2.2) 
was reported when a property owner showed the RI field crew a 4.7-inch shrapnel round with a 
powder train time fuze (PTTF) (circa 1917 – 1918) which was given to him by a local friend 
several years (10-20) ago.   
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The nature and extent of potential MEC and MC at the Farrar Island MRS has been adequately 
characterized for those areas where ROEs and access were granted. However, inherent limitations 
and uncertainties exist within those restricted areas not surveyed. One report of a historical 
encounter with MEC and one potential encounter within the MRS boundaries were reported during 
early investigation activities, thus it is possible that MEC may be present at the MRS.

Based on these conclusions, further action under the MMRP is recommended for the Farrar Island 
MRS.  

2.2.2.7 Feasibility Study 

The FS was completed in 2019, and the results of the FS were presented in the Final Feasibility 
Study Report (WESTON, 2019b). The FS presents a detailed analysis of potential remedial 
alternatives that would meet the RAOs. The RAO for the Farrar Island MRS is as follows:

 Reduce potential explosive safety hazards by preventing interaction between 
receptors (residents, recreators, industrial and commercial workers, construction
workers, and road and utility workers) and potential intact MEC on the surface and in 
the subsurface, especially interactions that include ground disturbing or intrusive 
activities, so that the likelihood of encountering MEC is negligible.

The following three alternatives were evaluated during the FS: 

 Alternative 1 – No Action  
Alternative 2 – Risk Management
Alternative 3 – MEC Surface and Subsurface Clearance 

The strengths and weaknesses of the remedial alternatives relative to one another were evaluated 
with respect to each of the nine criteria required by Section 300.430 of the NCP 
(WESTON, 2019b). This approach to analyzing alternatives is designed to provide 
decision-makers with sufficient information to adequately compare the alternatives, select an
appropriate remedy for the MRS, provide sufficient information for the PP and public review of 
the comparison of alternatives and recommended remedy, and demonstrate satisfaction of meeting 
the CERCLA remedy selection requirements for this DD.

2.2.2.8 Proposed Plan

Fort Lee issued the PP as part of its public participation responsibilities under Section 300.430(f)(2) of 
the NCP (Fort Lee, 2019). The PP fulfills the public participation requirements of CERCLA Section 
117(a). The PP summarizes the site history, the results of past site investigations, and remedial 
alternatives evaluated to best address potential MEC hazards at the Farrar Island MRS, and present the 
preferred alternative, which is Alternative 2 – Risk Management. 
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2.3 PUBLIC PARTICIPATION

Fort Lee has satisfied the public participation requirements of CERCLA and the 
NCP (40 CFR§ 300.430(f)(3)) during the investigation of this Site and the selection of the remedy. 

The Final RI Report (WESTON, 2019a), Final FS report (WESTON, 2019b), and the Final PP
(Fort Lee, 2019) were made available to the public at the Appomattox Regional Public Library in 
Hopewell, Virginia. The notice of the availability of these documents was published in the 
Progress Index on December 22, 2019. A public comment period was held from December 23, 
2019 to January 22, 2020. In addition, a public meeting was held on January 8, 2020 to present the 
PP to a broad audience. The intent of the public meeting was to allow community attendees the 
opportunity to interact with the project delivery team and to discuss the proposed remedy. During 
the public meeting, a brief history of the remedial investigation efforts was prepared to impart to 
interested community members. There was no public participation at the Public Meeting and no 
oral or written comments were received on the PP.

2.4 SCOPE AND ROLE OF RESPONSE ACTION

This DD authorizes the selected remedy to address possible munitions contamination at the Farrar 
Island MRS. The selected alternative is Risk Management that consists of an education plan to 
make people aware of the potential to encounter MEC. The overall role of the response action is 
to reduce the hazards associated with munitions to human health and the environment based on 
the current and intended future land use of public access for residential, recreational, and 
commercial activities.

2.5 SITE CHARACTERISTICS

This section provides an overview of the Farrar Island MRS physical characteristics, such as
topography and geology, and describes the nature and extent of contamination. 

Site Physical Characteristics

2.5.1.1 Topography

Ground surface elevations range from 0 to 150 feet above sea level across the MRS. Elevation 
changes rapidly in areas, as steep ravines and terrain exist across the MRS. Farrar Island is 
surrounded on three sides by the Old Channel of the James River, and tailing ponds have been 
built on the northeast side of the island. The land portion of the island is shrinking as water and 
wetlands have encroached over time. The 100-foot cliffs rise above the Old Channel of the James 
River to the south of Farrar Island with shallow terraces along the top of the cliff. 
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2.5.1.2 Geology and Soil

The Farrar Island MRS is located in the Virginia Coastal Plain physiographic province. This area 
is characterized by a terraced landscape that stair-steps down to the coast. The Virginia Coastal 
Plain is underlain by thick wedges of sediment that increase in thickness towards the east. These 
sediments lie on an eroded surface of igneous and metamorphic basement rock. Tidal flats occur 
in the Old Channel of the James River between Farrar Island and the mainland, and a portion of 
Aiken Swamp is located on the northwest side of Farrar Island within the MRS boundary.

The Colfax-Bourne, Suffolk-Rumford-Emporia, and Molena-Bojac soil associations are present 
within the Farrar Island MRS, and generally consist of coarse to fine sandy loams developed from 
loamy and sandy fluvial sediments. The soils are also very deep, with nearly level to moderate 
slopes that are well drained.

2.5.1.3 Hydrology and Hydrogeology

The Old Channel of the James River surrounds Farrar Island. Freshwater forested/shrub wetlands, 
freshwater emergent wetlands, and freshwater ponds exist on Farrar Island and along the southern 
shore of the Old Channel of the James River. Groundwater is recharged by precipitation 
percolating through fluvial deposits. The Yorktown-Eastover aquifer is the local shallow aquifer, 
which consists of Quaternary fluvial deposits. The uppermost aquifer, or water table aquifer, is 
comprised of moderately permeable sand, silt, and clay within or adjacent to the MRS. Lenticular 
silt and clay beds have been documented as being randomly distributed throughout this aquifer. 
The silt and clay lenses may cause locally perched water tables. The average depth to the water 
table ranges from 10 to 15 feet below ground surface. The commercial establishments and residents 
within and adjacent to the MRS do not use the shallow groundwater as water supply. They either 
have access to public water or use the groundwater in the deeper Yorktown-Eastover aquifer, 
which is not hydraulically connected to the upper most aquifer (URS, 2007). The aquifer used for 
drinking water has not been affected (URS, 2008).

2.5.1.4 Vegetation and Sensitive Species

Habitat in the region is mainly mixed forest dominated by trees that are greater than 15 feet tall 
including maples, hickory, oaks, aspen, shortleaf pine, loblolly pine, and other southern yellow 
pine trees. Farrar Island and the banks of the James River include shrub and emergent wetlands 
featuring alders, willows, honeycup, spirea, bog birch, cattails, sedges, bulrushes, rushes, saw 
grass, and reed.

Nature and Extent of Contamination

No Farrar Island MRS-related MEC or MD was identified.  The nature and extent of contamination
at the Farrar Island MRS has been adequately characterized for areas where ROEs and access were 
granted. Inherent limitations and uncertainties exist within those restricted areas not surveyed.
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Although the environmental investigations have not recovered MEC or MD that is associated with 
DoD operations at the Farrar Island MRS, there has been one historic MEC encounter and one 
potential encounter within the MRS boundary. Therefore, it is possible that MEC may be present 
at the MRS.  

Because no Farrar Island MRS-related MEC or MD was identified and the historical encounters 
of MEC have been isolated and limited to individual MEC item(s), MC sampling was not 
warranted at the Farrar Island MRS. No MC source has been identified at the Farrar Island MRS. 
Incomplete pathways were identified for surface and subsurface soils, surface water/sediment, and 
groundwater for all receptors (WESTON, 2019a). 

2.6 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES 

The Site is divided into several parcels. The island, including the site, is currently owned by 
Chesterfield County, Dominion, and other private owners. Dominion operates Virginia’s largest 
fossil fuel power generation facility immediately north of Farrar Island. The northeast third of the 
island is used by Dominion as a fly ash pond. The county-owned portion of the island is known as 
the Dutch Gap Conservation Area. Chesterfield County maintains walking trails and fishing docks 
along the trail system. The firing points and much of the range fans are located on a mixture of 
commercial and residential properties. The current land use includes residential housing, light 
industry, commercial use, recreation, education, and wildlife preservation. Land use is not 
expected to change in the future.

2.7 SUMMARY OF SITE RISKS

Because incomplete pathways were identified for surface and subsurface soils, surface 
water/sediment, and groundwater for all receptors, neither the human health risk assessment 
(HHRA) nor the screening level ecological risk assessment (SLERA) was conducted at the Farrar 
Island MRS. However, potentially complete pathways for MEC were identified for surface and 
subsurface soils for all receptors. Therefore, an explosive safety hazard is assumed to potentially 
exist.  

2.8 REMEDIAL ACTION OBJECTIVES 

The RAO for the Farrar Island MRS is to reduce potential explosive safety hazards by preventing 
interaction between receptors (residents, recreators, industrial and commercial workers, 
construction workers, and road and utility workers) and MEC. This interaction would include 
potential contact with intact MEC on the surface and in the subsurface, especially related to ground 
disturbing or intrusive activities. The RAOs were developed to address potential hazards under 
current and potential future land use which is not anticipated to change.
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2.9 DESCRIPTION OF ALTERNATIVES

Three remedial alternatives were evaluated for the Farrar Island MRS to meet the requirements of 
DoD Manual (DoDM) 4715.20 (DoD, 2012) in which a minimum of three alternatives for each 
MRS are required. One alternative must consider a no action alternative. A second alternative must 
consider an action to remediate the site to a protective condition. In this case, the alternative 
involves an education plan to make people aware of the potential to encounter MEC. A third 
alternative must consider an action to remediate the site to a condition of UU/UE. The following 
three remedial alternatives have been evaluated for the Farrar Island MRS: 

Alternative No. 1 – No Action: In Alternative 1, no action would be taken to locate, remove, and 
dispose any potential MEC present within the Farrar Island MRS. In addition, no public awareness 
or education training would be initiated with regard to potential MEC risks. For the No Action 
alternative, it is assumed that no change to the current land use would occur. If it is determined 
that the potential exposure and hazards associated with the MRS are compatible with current and 
future development in the area, as well as the RAOs, then the No Action Alternative may be 
selected. A No Action alternative is required by the NCP (40 CFR 300.430(e)(6)) to be developed 
to provide a baseline for comparison against other contemplated alternatives and is retained for 
detailed analysis of potential alternatives for the Farrar Island MRS.  

Alternative No. 2 – Risk Management: Risks related to handling munitions may be managed for 
the Farrar Island MRS through a limited action alternative consisting of an education plan to make 
people aware of the potential to encounter MEC. Although legal mechanisms of control would be 
difficult to impose for the county-owned and privately-owned parcels within the MRS boundary, 
the implementation of a plan based on public awareness and educational components would 
provide a means to coordinate an effort to reduce potential MEC handling by various human 
receptors through awareness training. Therefore, Alternative 2 – Risk Management is retained for 
detailed analysis of potential alternatives. Costs for this alternative are expected to be $225,000.  

Successful implementation of the education plan is contingent on the cooperation and active 
participation of the existing land owners/users, Army, and other government agencies (e.g., 
Chesterfield County) to protect the public from potential MEC hazards. These education plans will 
be presented in the Munitions Safety Education Program Plan to be prepared. The education plan 
considered appropriate for the Farrar Island MRS are as follows:

Development and distribution of informational materials to periodically provide 
awareness to property owners of the potential presence of MEC and the DoD policy 
referred to as “the 3Rs,” which should be used for any potential future MEC 
encountered while performing maintenance, improvement, or construction activities 
on their property.  
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An educational program is being considered under Alternative 2 to include providing 
training for the local community to raise awareness about the sites’ history, the 
potential for encountering MEC, and the 3Rs policy, which will be used for future 
discoveries at the MRS. Attendance will be open to the public but specifically 
focused on the local property owners (i.e., residents, commercial entities, local 
emergency responders, private developers, real estate agents, and area officials). To 
be effective, educational efforts need to be continual so that people do not forget or 
become complacent about the hazards associated with MEC. Although these 
programs can be very effective at informing the public about potential dangers and 
how to avoid them, not all members of a community will attend these meetings. 
Therefore, additional educational outreaches may be necessary at a site to provide 
sufficient risk reduction. 

 The local community can also be educated through the implementation of a wide-
ranging public notice campaign that may include mass mailings of brochures, public 
service announcements on local radio or television stations, or periodic notices in 
local newspapers. This type of educational control will also serve to educate
newcomers and visitors to the area. One method used at sites with a high public 
turnover is to notify anyone new to the area contacting the local utility company to 
initiate service. Once the request for the service has been received by the utility 
company, the company may include in its initial mailing to the new customer a 
brochure outlining the site-specific hazards and what should be done in the event of 
an emergency (USACE, 2000). 

Although the education plan is an effective means of reducing the risk of an incident and exposure 
when encountering potential MEC, it does not remove the potential hazard. Development and 
printing of MEC awareness materials, signage and conducting MEC safety training are readily 
implementable activities. The relative cost of producing and installing signage, printing MEC 
awareness and safety material, and conducting training is low compared to MEC removal 
alternatives.  

Alternative No. 3 – MEC Surface and Subsurface Clearance: Surface and subsurface clearance
contemplated under Alternative 3 includes removal of all potential MEC at the Farrar Island MRS 
to the greatest extent possible in surface soil (exposed, at least partially, on the ground surface)
and in subsurface soil throughout the MRS. Although the MRS is approximately 5,666 acres in 
size, the proposed clearance would be conducted over an area of 1,083 acres. Because it is unlikely 
that MEC will be significantly present outside of the range fan and impact areas, the proposed 
potential MEC clearance would focus on only those two areas of the MRS. The clearance area 
would include 349 acres within the three range fans and 734 acres of the impact area located on 
Farrar Island. The range fan encompasses approximately 877 acres, but the field investigations 
covered approximately 528 acres during the RI with no MEC encountered. The 349 acres identified 
for the additional potential MEC clearance is for the range fan areas not investigated during the 
RI. The entire impact area would be statistically investigated and cleared of potential MEC. The 
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clearance would be conducted throughout the 349-acre range fan area and the 734-acre impact area 
with a statistical approach used to establish required grids and transects to achieve a 95% 
confidence level that less than 0.5 MEC per acre is present. Based on the identified acreage for 
clearance and using a statistical approach for establishing the required investigation area, 
approximately 5 acres of the range fans and 14 acres of the impact area would be surveyed and 
cleared. 

Alternative 3 could achieve UU/UE if all areas within the MRS were investigated and cleared; 
however, because it is unlikely that ROEs can be obtained for all private properties, achievement 
of UU/UE is unlikely because all areas would not be cleared of any potential MD and MEC. 
Statistically derived portions of the three range fans and main impact area on Farrar Island would 
be cleared as part of Alternative 3. Surface and subsurface detection would be performed using 
DGM (e.g., G-858 instrument) methods and additional subsurface detection for removal would be 
performed using analog detection instrumentation, such as the Schonstedt or White’s All-Metals 
(or equivalent).  

Significant impacts to natural resources, such as the removal of vegetation cover and damage to 
wetlands or other sensitive areas, would be necessary.  In order to access all potential MEC using 
hand or mechanical excavation within the maximum detection depth for surface/subsurface 
clearance dependent upon item density and/or depth and types of vegetation, extensive restoration 
efforts would be required. However, brush cutting would be performed with hand tools where 
needed to gain accessibility during the surface/subsurface removal to minimize disturbance. Full 
brush clearing and tree removal are typically not required to detect or remove munitions in the 
subsurface using a Schonstedt or White’s All-Metals (or equivalent). High densities of MEC are 
not expected based on the RI results. 

Intrusive activities would be performed using hand tools and restoration of disturbed areas would 
be required. Any MEC recovered during the surface clearance would be blown in place (BIP) or 
consolidated for disposal. The material documented as safe (MDAS) would be consolidated during 
removal, certified as explosive-free MDAS, and disposed off-site for recycling. 

The following general tasks would be included in Alternative 3: 

 Mobilization/utility clearance 
 Work Plans 
 Explosive Safety Submission 
 Mobilization 
 Site management 
 Survey/positioning 
 Brush clearing  
 Environmental monitoring and protection 
 MEC surface removal 
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Removal to detection depth
Excavation, loading and disposal of hazardous soil
MEC subsurface removal

 Material potentially presenting an explosive hazard (MPPEH) blow-in-place (BIP) 
 Scrap certification and disposal 
 Site restoration 
 Demobilization 
 Completion Report Preparation 

Alternative 3 could achieve UU/UE if all areas within the MRS were investigated and cleared; 
however, because it is unlikely that ROEs can be obtained for all private properties, achievement 
of UU/UE is unlikely because all areas would not be cleared of MD and MEC. Costs for this 
alternative are expected to be $1,746,000. 

Surface and subsurface removal of potential MEC is the most comprehensive means of reducing 
exposure to individuals. The effectiveness of subsurface removal is limited to the technology 
available at the time of removal. 

This alternative is technically feasible; however current technology is not sufficiently advanced to 
quantitatively demonstrate that residual risk from potential MEC hazards no longer exists. This 
alternative is not compatible with the current and proposed future land use. Efforts associated with 
implementing this alternative would be excessive and likely impractical. UXO-qualified personnel 
must be involved during implementation of all aspects of this alternative. Implementation of this 
alternative would negatively impact ecological and culturally sensitive areas present across the 
MRS. 

The cost would be high; in addition, the alternative would not likely include fully evaluating all 
areas of the MRS because of ROE difficulties. 

2.10 COMPARATIVE ANALYSIS OF ALTERNATIVES 

During the FS, detailed analysis was performed for each remedial alternative by comparing against 
the nine evaluation criteria, as identified by the NCP, 40 CFR 300.430(e)(9)(iii).  

Threshold Criteria 

 Overall Protection of Human Health and the Environment – used to determine 
whether an alternative eliminates, reduces, or controls threats to public health and the 
environment through educational outreach, engineering controls or treatment. 

 Compliance with Applicable or Relevant and Appropriate Requirement (ARARs) – 
used to evaluate whether the alternative meets federal and state environmental 
statutes, regulations, or other site-specific requirements. Tables B-1 and B-2 
(Appendix B) present the identified ARARs for the Farrar Island MRS. 
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Balancing Criteria

Long-Term Effectiveness – used to determine the ability of the alternative to maintain 
the protection of human health and the environment over time.

Short-Term Effectiveness – used to consider the length of time needed to implement 
an alternative and the risks the alternative poses to workers, the community, and the 
environment during implementation.

Reduction in Toxicity, Mobility, or Volume through Treatment – used to evaluate an 
alternative’s use of treatment to reduce excessive risks, migration, or amount of 
contamination present, in this case MEC.

Implementability – used to evaluate the technical and administrative feasibility of 
implementing the alternative.

Cost – used to estimate capital and annual costs in present dollars to implement the 
remedial alternative.

Modifying Criteria

State Acceptance – used to evaluate the acceptance of the alternative by state 
regulators.

Community Acceptance – used to evaluate the acceptance of the alternative by the
public.

Table B-3 presents the comparative summary of the detailed analysis of the alternatives for the
Farrar Island MRS.

Overall Protection of Human Health and the Environment 

Because one MEC item was reportedly found and the fact that the site was not fully delineated due 
to an inability to gain entrance to some of the private property, an explosive hazard is potential
and based on these findings, property owners and site users may potentially encounter MEC in the 
future. MEC should be handled by qualified/trained personnel and managed appropriately.
Alternative 1 is not fully protective and would not eliminate, reduce, or control the threat of human 
exposure to MEC potentially present in the surface and subsurface. 

Through education of the public and property owners regarding the potential of encountering MEC 
on their properties, as well as reminders to follow the 3Rs if MEC is encountered in the future, the 
implementation of Alternative 2 would reduce the threat of human exposure to surface and 
subsurface MEC because any discovered MEC would be properly handled and disposed by 
qualified/trained personnel only. Alternative 2 would be protective of the environment because no 
clearing, grubbing, or excavation would be required. 
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Alternative 3 would eliminate, reduce, or control the threat of human exposure to surface and 
subsurface potential MEC through handling by unqualified/untrained personnel or improper 
disposal for only those properties where ROEs are obtained. The environmental disturbances
associated with Alternatives 1 and 2 would be non-existent because no active remedial efforts 
would be conducted, whereas environmental disturbances associated with Alternative 3 would be 
very limited because only small hand excavations of MEC items would be anticipated.

Compliance with Applicable or Relevant and Appropriate Requirements 

There are no chemical-specific, action-specific, or location-specific ARARs associated with 
Alternative 1 or Alternative 2, because no active remedial actions are associated with this 
alternative. Alternative 3 would be implemented and performed to comply with all ARARs. 
Alternative 3 would have to follow all wetlands, stormwater, and erosion control regulations 
because of the potential impacts from active excavations for MPPEH and MEC items. There are 
no chemical-specific ARARs identified for Alternative 3.

Long-Term Effectiveness and Permanence 

The magnitude of hazard from exposure to potential MEC may increase over the long term based 
on intended future land use, which includes additional development of the site. Alternative 1 
requires no technical components and poses no uncertainties regarding its performance. 
Alternative 2 requires cooperation and active participation of the Army with existing property 
owners, local responders, and the public using the MRS. Alternative 2 also requires the risk 
management components be permanently in place. The five-year reviews would evaluate 
Alternative 2 and ensure its current and long-term effectiveness. Development of metrics to 
determine Alternative 2 effectiveness will be included in the Munitions Safety Education Program 
Plan to be developed after acceptance of this DD. Alternative 3 would be more effective and 
permanent than the other alternatives because it would remove potential munitions from the site 
where exposure risks are greatest. However, access to all properties within the MRS is not expected 
because of the likelihood of not obtaining ROEs for all properties as occurred during the RI. 

Reduction of Toxicity, Mobility, or Volume 

Alternative 1 would not reduce the toxicity, mobility, or volume (TMV) of munitions potentially 
remaining at the MRS. 

Alternative 2 is not effective at reducing toxicity. Alternative 2 would be somewhat effective in 
the reduction of mobility for munitions potentially remaining within the MRS by modifying human 
behavior through public education, which would reduce the probability of unqualified Site users 
handling munitions when encountered. Alternative 2 would reduce the volume of munitions 
potentially remaining within the Site in those instances where the public encounters or suspects
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MEC and reports the discovery through the 911 alert system as directed under the 3Rs policy and 
where the MEC is recovered and removed by qualified/trained personnel. 

Alternative 3 would be more effective in reducing the TMV of potentially remaining munitions 
because any MEC discovered during survey activities would be removed; however, as discussed 
above, the identification and removal of MEC from private properties within the MRS without 
ROEs would be not conducted. None of the alternatives satisfy the statutory preference for 
treatment/remediation as a principal element because potential munitions throughout all of the 
MRS would not be identified and removed.

Short-Term Effectiveness

Because no construction activities are associated with either alternative, Alternatives 1 and 2 
would not present significant additional risk to the public, workers, or the environment at the MRS. 
Alternative 3 would increase risk to the public and workers during clearance of munitions and in 
instances where MPPEH or potential suspected MEC is encountered requiring remediation to 
render the items MDAS. The time duration required to complete Alternative 3 is estimated to be 6 
months.

Implementability

Alternative 1 would be easily implemented if approved by all stakeholders because it requires no 
action. Public education for Alternative 2 could also be readily implemented because these 
activities pose no technical difficulties, and the materials and services needed are readily available. 
Clearance of potential munitions to various depths as proposed by Alternative 3 was implemented 
effectively at the MRS during the RI; however, ROEs were not procured for all areas and would 
not be expected to be obtained for numerous private properties for purposes of the alternative. 

Cost

The total present-worth cost to perform each alternative is as follows:

Alternative 1 = $0
Alternative 2 = $225,000
Alternative 3 = $1,746,000

State/Support Agency Acceptance

State acceptance was addressed by VDEQ review, comment, and concurrence on the FS and PP.

Community Acceptance

During the public comment period, there were no written or oral comments received on the PP.



Final Decision Document
Farrar Island MRS, Fort Lee, Virginia

PART 2 DECISION SUMMARY

2-16

2.11 PRINCIPAL THREAT WASTE

Principal threat wastes are those source materials considered to be highly toxic and/or highly 
mobile that generally cannot be reliably contained or would present a significant risk to human 
health or the environment should exposure occur. MEC may constitute a principal threat due to 
the potential of explosion if it is moved, handled, or disturbed. . Alternatives 2 and 3 would address 
the principal MEC threat by reducing the potential for exposure through increased public 
awareness and by reducing the exposure through removal actions, respectively.

2.12 SELECTED REMEDY

Based on the requirements of CERCLA and the NCP, and on a detailed analysis of the remedial 
alternatives using the nine criteria, Fort Lee has selected Alternative 2 – Risk Management as the 
remedy. Alternative 2 meets the RAO of reducing potential explosive safety hazards by preventing 
interaction between receptors (residents, recreators, industrial and commercial workers, 
construction workers, and road and utility workers) and potential MEC on the surface and in the 
subsurface through public awareness.

Summary of the Rationale for the Selected Remedy

Alternative 2 is the most cost-effective because it is relatively low cost and also reduces the threat 
of human exposure to potential surface and subsurface MEC by educating the general public on 
the potential risk of MEC and how to report any discoveries if MEC is encountered; therefore, any 
discovered MEC would be properly handled and disposed by only qualified/trained personnel. 
This alternative is effective long-term, with reviews conducted every 5 years as required by 
CERCLA.

Description of the Selected Remedy

Successful implementation of the education plan is contingent on the cooperation and active 
participation of the existing landowners/users, Army, and other government agencies (e.g., 
Chesterfield County) to protect the public from potential MEC hazards. All elements of the 
education plan considered appropriate for the Farrar Island MRS are as follows:

Development and distribution of informational materials to periodically provide 
awareness to property owners of the potential presence of MEC and the DoD policy 
referred to as “the 3Rs,” which will be used if any future MEC is encountered while 
performing maintenance, improvement, or construction activities on their property. 

An educational program under Alternative 2 to include providing training for the 
local community to raise awareness about the potential for the presence of MEC at 
the MRS and the 3Rs policy that will be used for potential future discoveries at the 
MRS. Attendance will be open to the public, but specifically focused on the local 



Final Decision Document
Farrar Island MRS, Fort Lee, Virginia

PART 2 DECISION SUMMARY

2-17

property owners (i.e., residents, commercial entities, local emergency responders, 
private developers, real estate agents, and area officials). To be effective, educational 
efforts must be continual so that people do not forget or become complacent about the 
hazards associated with MEC. Although these programs can be very effective at 
informing the public about potential dangers and how to avoid them, not all members 
of a community will attend these meetings. Therefore, additional outreach activities 
may be necessary to provide sufficient risk reduction.

The local community can also be educated through the implementation of a wide-
ranging public notice campaign that may include mass mailings of brochures, public 
service announcements on local radio or television stations, or periodic notices in 
local newspapers. This type of educational control will also serve to educate 
newcomers and visitors to the area. One method that has been used at sites with a 
high public turnover is to notify anyone new to the area contacting the local utility
company to initiate service. Once the request for the new service has been received 
by the utility company, the company may include in its initial mailing to the new 
customer a brochure outlining the site-specific hazards and what should be done in 
the event of an emergency (USACE, 2000).

Although the education plan is an effective means of reducing the risk of incident and exposure 
when encountering potential MEC, they do not remove the potential hazard. Development and 
printing of MEC awareness materials and signage and conducting MEC safety training are readily 
implementable activities. The relative cost of producing and installing signage, printing MEC 
awareness and safety materials, and conducting training is low compared to removal alternatives. 

Summary of the Estimated Remedy Costs

The total present-worth cost to perform the selected remedy is $225,000. Table B-4 presents the 
cost estimate for the selected remedy. This is an order-of-magnitude engineering cost estimate that 
is expected to be within +50 to -30 % of the actual project cost.

Expected Outcomes of the Selected Remedy

The selected remedy is expected to be protective of human health and the environment, comply 
with ARARs, and be cost-effective. Implementation of the remedy will change people’s behavior 
by raising their awareness of potential MEC but will not restrict the use of their land.

2.13 STATUTORY DETERMINATIONS

Under CERCLA §121 and the NCP, Fort Lee must select remedies that are protective of human 
health and the environment, compliant with ARARs, and cost-effective and utilize permanent 
solutions. In addition, CERCLA includes a preference to reduce the potential MEC hazards 
permanently and significantly. If MEC is encountered, it may constitute a principal threat due to 
the potential of explosion if it is inappropriately moved, handled, or disturbed.
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Protection of Human Health and the Environment

The selected remedy will protect public health and the environment through an education plan to 
prevent the public from exposure to potential residual MEC.  

Compliance with Applicable or Relevant and Appropriate Requirements

There are no ARARs associated with the selected remedy.

Cost-Effectiveness

The selected remedy will be cost-effective. As defined by the NCP, a remedy is “cost-effective if 
its costs are proportional to its overall effectiveness” (40 CFR §300.430(f)(1)(ii)(D)). Overall 
effectiveness was evaluated by assessing three of the five balancing criteria in combination: long-
term effectiveness and permanence; reduction in TMV through treatment; and short-term 
effectiveness. Overall effectiveness was then compared to costs to determine cost-effectiveness. 
The relationship of the overall effectiveness of the selected remedy was determined to be 
proportional to its costs. 

The total present-worth cost to perform the education plan is $225,000. This cost has been rounded 
to the nearest thousand dollars. Detailed cost estimates are provided in Table B-4.

Utilization of Permanent Solutions and Alternative Treatment Technologies

The selected remedy does not meet the statutory requirement of utilizing permanent solutions or 
resource recovery technologies to the maximum extent possible. Due to the lack of MEC on the 
Farrar Island MRS, the risk management approach provides acceptable levels of protection. The 
protectiveness will be reviewed every 5 years as required by CERCLA to assess the site condition 
and the adequacy of the selected remedy.

Preference for Treatment as a Principal Element

Due to the lack of MEC on Farrar Island it is unlikely that it will be encountered.  However, if 
MEC is encountered it could constitute a principal threat due to the potential of explosion if it is
inappropriately moved, handled, or disturbed. Because the type of threat is explosive in nature, a
treatment alternative is not applicable to MEC. However, as stated above, a risk management 
approach provides acceptable levels of protection, which involves proper removal and disposal.

Alternative 3 evaluates the option of removing and disposing MEC on the surface and in the 
subsurface within the Farrar Island MRS. Preference is not given to Alternative 3 because no MEC 
was identified during any environmental investigations and many of the privately-owned 
properties have proven to be inaccessible. 
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Five-Year Review Requirements

Five-year reviews are required at the Farrar Island MRS because the selected remedy will not allow 
for UU/UE. 

2.14 DOCUMENTATION OF SIGNIFICANT CHANGES

The PP for Farrar Island MRS was released for public comment in the Appomattox Regional
Library in Hopewell, Virginia. The PP identified Alternative 2, Risk Management, as the preferred 
alternative. 
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PART 3 RESPONSIVENESS SUMMARY 

The PP was released for public comment on December 23, 2019. The public comment period 
ended on January 22, 2020. A public meeting was held on January 8, 2020.

3.1 STAKEHOLDER ISSUES AND RESPONSES

There are no stakeholder issues associated with the selected remedy. 

3.2 TECHNICAL AND LEGAL ISSUES

There are no technical or legal issues associated with the review of the RI Report, FS Report, PP, 
or this ROD. 
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Table B-1 Potential Action-Specific ARARs

Regulation or Guidance ARAR Applicability/Appropriateness

Resource Conservation and Recovery 
Act, Miscellaneous Units
40 CFR 264.601/602/603

ARAR Establishes requirements under RCRA 40 CFR 264 subpart 
X applicable to operators of open burning/open detonation 
of explosive waste, including military munitions/explosive 
wastes. Specifically, 40 CFR 264.601, 264.602, and 
264.603 require that miscellaneous units be located, 
designed, constructed, operated, maintained, monitored,
and closed in a manner that will ensure protection of 
human health and the environment. Munitions response 
may be classified as an �explosives or munitions 
emergency� under 40 CFR 260.10. In such conditions, the 
onsite demolition of MEC would be exempt from 40 CFR 
262, 263, 264, & 265. Only substantive portions are 
appropriate.



Table B-2 Potential Location-Specific ARARs

Regulation or Guidance ARAR Applicability/Appropriateness

Federal Endangered Species 
Regulations
16 U.S.C. §1538(a)(1)(B)

ARAR With respect to any endangered species of fish or wildlife 
listed pursuant to Section 1533 of Title 16 (Conservation), it 
is unlawful for any person subject to the jurisdiction of the 
U.S. to take any such species within the U.S. or the 
territorial sea of the U.S.

Virginia Endangered Species Act: 
Endangered Species, Va. Code Ann. 
29.1-563 to 570 (1998); Definitions 
and Miscellaneous in General, 4
Virginia Administrative Code (VAC)
15-20-130 to 140;
Endangered Plant and Insect Species 
Act, Va. Code Ann. 3.1-1020 to 1030 
(1998); 
Rules and Regulations for the
Enforcement of the Endangered Plant 
and Insect Species Act, 2 VAC 5-320-
10.

ARAR Restricts activities where there is a known presence of
threatened or endangered species or their habitat. Eagles 
have been observed in the Dutch Gap Conservation Area. 
The bald eagle has a large home range and would not be 
expected to forage exclusively in the conservation area. In 
June 2007, the bald eagle was delisted from the Federal 
Endangered Species List but is still listed on the Natural 
Heritage Animal Watch List at the state level (Virginia 
Department of Conservation and Recreation [VDCR], 2016). 

Virginia Water Protection
Permit Regulations (9 VAC 25-
210-10 to 260)

ARAR Promulgated by the State Water Control Board pursuant to 
the requirements of the Clean Water Act (33 U.S.C. §1251 
et seq.) as amended 1987, describes the procedures and 
requirements to be followed when an activity may impact 
the physical, chemical, or biological properties of surface 
waters. Applicable because the potential remediation area(s) 
on and near Farrar Island could alter the elevations of 
wetlands and floodplains through particulate runoff during 
remedial action construction activities. Substantive 
provisions will be complied with, but permits are not 
required for on-site CERCLA actions.

Chesapeake Bay Preservation Act and 
Virginia Chesapeake Bay Preservation 
Area Designation and Management
Regulations (9 VAC 10-20-120 and 9 
VAC 10-20-130)

ARAR Adopted in 1988 and 1989 by the Virginia Assembly, the act 
was designed to limit water quality impacts of development 
in the Chesapeake watershed. Limits development in tidal 
and non-tidal wetlands. Typically applied in conjunction 
with Virginia Water Protection Permit Regulations. 
Although Chesapeake Bay Preservation Action primarily 
focuses on development within the watershed, the Act is 
relevant and appropriate because it focuses on impacts to the 
Chesapeake Bay that might result from potential runoff 
issues associated with an active remedial action at the site.



Table B-2 Potential Location-Specific ARARs (Continued)

Regulation or Guidance ARAR Applicability/Appropriateness

Stormwater Management Act, Va. 
Code Ann. §§ 10.1-603.2 to 603.15 
(2001); Stormwater Management 
Program Permit Regulations, 4 VAC 
50-60-55, -65, -69, -360, -380, -820; 
Erosion and Sediment Control Law, 
Va. Code Ann. §§ 10.1-560 to 571 
(2003); Erosion and Sediment Control 
Regulations, 4 VAC 50-30- 30, -40, -
60, -65, -80.

ARAR Promulgated by the Virginia Water Control Board pursuant 
to the requirements of the Clean Water Act, these 
regulations describe the procedures and requirements to be 
followed in connection with the Virginia Stormwater 
Management Program (VSMP) permits. There is a 
construction permit application noted in the Virginia 
regulations. An Erosion and Sediment Control Plan must be 
prepared prior to any land-disturbing activity. The plan must 
be submitted to and approved by the local soil and water 
conservation district. Applicable due to the potential for 
implementation of an active remedial action whose 
components could impact surface waters and because of the 
requirement to meet the substantive requirements of a 
construction permit application for stormwater discharges. 
Substantive provisions will be complied with, but permits 
are not required for on-site CERCLA actions.

Virginia Water Protection (VWP)
Permit Program Regulation (9 VAC
25-210-10 to 260)

ARAR Promulgated by the State Water Control Board pursuant to 
the requirements of the Clean Water Act (33 U.S.C. §1251 
et seq.), as amended 1987, this regulation pertains to 
activities in wetlands adjacent to surface waters that may 
require a Water Protection Permit. Applicable because of 
wetland areas on and near Farrar Island (USFWS, 2017). 
Substantive provisions will be complied with, but permits 
are not required for on-site CERCLA actions. 
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