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EXECUTIVE SUMMARY 
 

Fort Story (also referred to as the Installation) is located on Cape Henry at the northern end of 

Virginia Beach, VA.  Founded in 1914, construction at Fort Story began in 1916 and was 

integrated into the Coast Defenses of Chesapeake Bay. Following World War I (WWI), the 

Installation remained relatively inactive until the beginning of World War II (WWII) when the 

headquarters of the Harbor Defense Command moved to Fort Story from Fort Monroe, VA, and 

the Installation served as a key component of the coastal defense network.  

During WWI, armaments at Fort Story included several permanent batteries containing 5-inch 

and 6-inch guns; railway artillery including 14-inch, 12-inch, and two 8-inch guns; and anti-

aircraft guns. During WWII, additional coastal artillery batteries were constructed, including four 

16-inch guns.  Following WWII, Fort Story’s mission changed with the arrival of the 458th 

Amphibious Truck Company in 1946 and the decommissioning of the coastal artillery guns in 

1949. Between 1958 and 1974, a Nike missile station was constructed and maintained at the site.  

Currently, Fort Story is the Army’s only training facility for logistics-over-the-shore operations 

to train troops on amphibious equipment and to practice the transfer of military cargo from ship 

to shore.   The unique coastal resource features at the Installation are also used as training areas 

for a variety of military units representing the U.S. Army, Navy, Marine Corps, and Air Force.  

Under the Military Munitions Response Program (MMRP), a survey was conducted in 2003 (the 

Closed, Transferring, and Transferred [CTT] Range Inventory) that identified one closed range: 

the Small Arms Range (STORY-001-R-01). 

A Historical Records Review (HRR) was then performed in support of the MMRP Site 

Inspection (SI) of Fort Story.  The HRR included archive searches, site visits, interviews, and 

other research performed to obtain additional information pertaining to the Small Arms Range 

and other sites potentially eligible for investigation under the MMRP. Based on the findings of 

the HRR, information regarding the MMRP sites at Fort Story was considered sufficient to 

determine whether the sites required additional investigation, an immediate response, or No 

Further Action.  Therefore, the HRR findings were incorporated into this SI Report, and no field 

activities were required to complete the SI. 
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Based on current activities at Fort Story, the operational range area originally identified in the 

CTT Range Inventory Report increased.  Thus, the Small Arms Range site now lies completely 

within the operational range area and is not eligible for study under the MMRP.   

Research performed during the HRR identified the presence of coastal artillery batteries at Fort 

Story that were not identified in the CTT Range Inventory Report. These batteries provided 

coastal protection from aircraft, ships, and submarines from WWI through WWII. Records were 

used to develop the historical firing fans of the guns, and the portions of the historical firing fans 

of guns believed to have fired munitions filled with high explosives (HE) were complexed 

together to create a new MRS called the Inner Coastal Defense Range (AEDB-R No. STORY-

002-R-01).  This site extends offshore of Fort Story into the Atlantic Ocean and Chesapeake Bay 

and comprises 258,510 acres.  The battery names, type of guns, and potential munitions and 

explosives of concern (MEC) associated with the site are presented in Table ES-1.   

  Table ES-1: Batteries, Guns, and Munitions Associated with the  
Inner Coastal Defense Range MRS 

Battery Type of Gun Potential Munitions 
Batteries A and B M1903 5-inch gun 

M1900 6-inch gun 
5- and 6-inch mortars 

Battery AA-1 1917M1A2 gun 3-inch MKI shrapnel and high explosive 
Railguns 37 caliber gun mounted on 

railgun 
37-mm subcaliber 

Examination Battery M1902M1 gun  3-inch MK1 HE 
Battery 21 M1 90-mm AMTB gun 

 
.50 caliber machine gun 
 
37-mm gun 

90-mm HE M71/ .50 caliber ball/ 37-mm 

Battery 22 M1 90-mm AMTB gun 
 
.50 caliber machine gun 
 
37-mm gun 

90-mm HE M71/ .50 caliber ball/ 37-mm 

Battery 7A Underwater mines M1, M2, and M4 mines 
Mine Casemate 1/2  Underwater mines M6 mines 
Railway Artillery 
(Fort Custis) 

37 caliber guns mounted on 
railguns 

37-mm subcaliber 

Battery Lee 
(Fishermans Island) 

M1902 M1 gun 3-inch MK 1HE 

AMTB Battery 24 
(Fishermans Island) 

M1 90-mm AMTB gun 90-mm ME 

Emergency Battery 
(Fishermans Island) 

M1903 6-inch gun 5-inch mortars 
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As noted in Table ES-1, potential munitions from batteries associated with two formerly used 

defense sites (FUDS)—Fort Custis and Fishermans Island—are included as part of the MEC 

potentially present in the Inner Coastal Defense Range MRS.  Based on documents reviewed 

during the SI, historical firing fans from these guns were identified as overlapping the Inner 

Coastal Defense Range MRS.  Therefore, the portions of these historical firing fans that overlap 

the Inner Coastal Defense Range MRS are incorporated into this site.  If portions of these 

historical range fans extend beyond the Inner Coastal Defense Range MRS, they fall under the 

responsibility of the FUDS MMRP.  

Based on the conceptual site model developed for the Inner Coastal Defense Range MRS, 

potentially complete pathways exist for receptors that may come in contact with MEC during 

activities such as dredging and fishing with drag nets. 

These findings were reviewed and discussed by all MMRP stakeholders.  It was agreed that the 

historical information gathered during the HRR was sufficient to reasonably determine additional 

investigation was required because of the potential presence of MEC at the Inner Coastal Defense 

Range MRS, and this site was recommended to proceed to a Remedial Investigation (RI).  The 

findings and recommendations of the SI are summarized in Tables ES-2 and ES-3. 

Table ES-2: Summary of SI Findings 

Site  
Name 

AEDB-R 
Number 

 
CTT vs. SI Acreage 

 
Comments 

Small Arms 
Range 

STORY-001-R-01 3/0 This site is located within the operational 
range area and is ineligible for the MMRP. 

Inner Coastal 
Defense Range 

STORY-002-R-01 NA/258,510 Information indicated that several batteries 
potentially fired HE rounds into this area; 
therefore, this was identified as a new 
MMRP site. 

NA = Not available 

Table ES-3:  Summary of SI Recommendations 

Recommendations Basis for Recommendation MRS 
(AEDB-R) 

MRSPP 
Priority MEC MC MEC MC 

Inner Coastal 
Defense Range 
(STORY-002-
R-01 

 
3 

 
RI 

No 
Further 
Action 

Potential MEC fired 
from batteries at Fort 

Story and TPP2 
decision to move the 

site forward. 

MC unlikely to have 
adverse impact on human 

health or ecological 
receptors. However, if MEC 
investigation identifies areas 

of concern, MC sampling 
may be warranted. 
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GLOSSARY OF TERMS 
 
Closed Range – A military range that has been taken out of service as a range and either 
has been put to new uses that are incompatible with range activities, or is not considered 
by the military to be a potential range area. A closed range is still under the control of a 
Department of Defense (DoD) component. 

Defense Site – All locations that are or were owned by, leased to, or otherwise possessed 
or used by the DoD. The term does not include any operational range, operating storage 
or manufacturing facility, or facility that is used or was permitted for the treatment or 
disposal of military munitions. 

Discarded Military Munitions (DMM) – Military munitions that have been abandoned 
without proper disposal or removed from storage in a military magazine or other storage 
area for the purpose of disposal. The term does not include unexploded ordnance, 
military munitions that are being held for future use or planned disposal, or military 
munitions that have been properly disposed of consistent with applicable environmental 
laws and regulations. 

Explosive Ordnance Disposal (EOD) – The detection, identification, onsite evaluation, 
safe rendering, recovery, and final disposal of unexploded explosive ordnance. It may 
also include explosive ordnance that has become hazardous by damage or deterioration. 

Explosives Safety – A condition where operational capability and readiness, personnel, 
property, and the environment are protected from the unacceptable effects of an 
ammunition or explosives mishap. 

Formerly Used Defense Site (FUDS) – A DoD program that focuses on compliance and 
cleanup efforts at sites that were formerly used by the DoD. A FUDS property is eligible 
for the Military Munitions Response Program if the release occurred prior to October 17, 
1986; the property was transferred from DoD control prior to October 17, 1986; and the 
property or project meets other FUDS eligibility criteria. 

Military Munitions – All ammunition products and components produced for or used by 
the armed forces for natural defense and security, including ammunition products or 
components under the control of the DoD, the U.S. Coast Guard, the U.S. Department of 
Energy, and the U.S. National Guard. The term includes confined gaseous, liquid, and 
solid propellants; explosives; pyrotechnics; chemical and riot control agents; and smokes 
and incendiaries, including bulk explosives and chemical warfare agents; chemical 
munitions; rockets; guided and ballistic missiles; bombs; warheads; mortar rounds; 
artillery ammunition; small arms ammunition; grenades; mines; torpedoes; depth charges; 
cluster munitions and dispensers; demolition charges; and devices and components of the 
above. The term does not include wholly inert items, improvised explosive devices, and 
nuclear weapons, nuclear devices, and nuclear components, other than non-nuclear 
components of nuclear devices that are managed under the nuclear weapons program of 
the Department of Energy after all required sanitization operations under the Atomic 
Energy Act of 1954 have been completed. 
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Munitions and Explosives of Concern (MEC) – This term, which distinguishes specific 
categories of military munitions that may pose unique explosives safety risks, means 
unexploded ordnance, DMM, or munitions constituents (e.g., trinitrotoluene [TNT], 
cyclotrimethylenetrinitramine [RDX]) present in sufficiently high concentrations to pose 
an explosives hazard. 

Munitions Constituents (MC) – Any materials originating from unexploded ordnance, 
DMM, or other military munitions, including explosive and non-explosive materials, and 
emission, degradation, or breakdown elements of such ordnance or munitions. 

Operational Range – A range that is under the jurisdiction, custody, or control of the 
Secretary of Defense and that is used for range activities; or, although not currently being 
used for range activities, that is still considered by the Secretary to be a range and has not 
been put to a new use that is incompatible with range activities (10 U.S.C. 101(e)(3)(A) 
and (B)). Also includes “military range,” “active range,” and “inactive range,” as those 
terms are defined in 40 CFR §266.201. See reference (f).   

Other-than-Operational Range – Includes all property that is under jurisdiction, 
custody, or control of the Secretary of Defense that is not defined as an Operational 
Range.  

Range – A designated land or water area set aside, managed, and used for range activities 
of the DoD. Ranges include firing lines and positions, maneuver areas, firing lanes, test 
pads, detonation pits, impact areas, electronic scoring sites, buffer zones with restricted 
access and exclusionary areas, and airspace areas designated for military use in 
accordance with regulations and procedures prescribed by the Administrator of the 
Federal Aviation Administration. 

Transferred Range – A range that is no longer under military control and had been 
leased by the DoD, transferred, or returned from the DoD to another entity, including 
Federal entities. This includes a military range that is no longer under military control, 
but was used under the terms of an executive order, special-use permit or authorization, 
right-of-way, public land order, or other instrument issued by the Federal land manager. 
Additionally, property that was previously used by the military as a range, but did not 
have a formal use agreement, also qualifies as a transferred range. 

Transferring Range – A range that is proposed to be leased, transferred, or returned 
from the DoD to another entity, including Federal entities. This includes a military range 
that was under the terms of a withdrawal, executive order, special-use permit or 
authorization, right-of-way, public land order, or other instrument issued by the Federal 
land manager or property owner. An active range will not be considered a transferring 
range until the transfer is imminent (generally defined as the transfer date being within 12 
months and a receiving entity having been notified). 

Unexploded Ordnance (UXO) – Military munitions that have been primed, fused, 
armed, or otherwise prepared for action; have been fired, dropped, launched, projected, or 
placed in such a manner as to constitute a hazard to operations, installations, personnel, 
or materiel; and remain unexploded either by malfunction, design, or any other cause. 
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1.0 INTRODUCTION 

The United States (U.S.) Congress established the Military Munitions Response Program 

(MMRP) in 2002 under the Defense Environmental Restoration Program (DERP) to 

address Department of Defense (DoD) sites with unexploded ordnance (UXO), discarded 

military munitions (DMM), and munitions constituents (MC) located on current and 

former military installations. Sites that are not eligible for the MMRP include: sites that 

had releases after September 30, 2002; properties classified as operational military 

ranges; permitted disposal facilities; and operating munitions storage facilities. The U.S. 

Army (Army) maintains an inventory of closed, transferring, and transferred (CTT) 

military ranges and defense sites with UXO-, DMM-, or MC-identified sites eligible for 

action under the MMRP. At Fort Story, VA, (also referred to as the Installation), one 

closed range (or munitions response site [MRS]) was identified in the Closed, 

Transferring, and Transferred Inventory Report, Fort Story, Virginia (Malcolm Pirnie, 

2002b), hereafter referred to as the CTT Range Inventory Report.   

This document presents the findings of the MMRP Site Inspection (SI) conducted at Fort 

Story, VA, and includes the findings of the Historical Records Review (HRR). The SI 

was conducted in support of the U.S. Army Corps of Engineers (USACE) and U.S. Army 

Environmental Command (AEC) under Contract W912DR-06-C-0028. Overall 

coordination of the SI and contract management was provided by the USACE Baltimore 

District. This SI is part of the Comprehensive Environmental Response, Compensation 

and Liability Act (CERCLA) process and will complete the Preliminary Assessment 

(PA)/SI requirement for the MRSs at Fort Story. 

1.1 PURPOSE/SCOPE 

The primary goal of the MMRP SI is to collect the information necessary to make one or 

more of the following decisions:  

1) Determine whether a Remedial Investigation/Feasibility Study (RI/FS) is 

required at the site 

2) Determine whether an immediate response is needed 
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3) Determine whether the site qualifies for No Further Action (NFA) 

The Installation-wide SI at Fort Story addresses: 1) munitions and explosives of concern 

(MEC), which include UXO, DMM, and MC in sufficiently high concentrations to pose 

an explosives hazard, and 2) MC issues for the MMRP sites. The secondary goals of the 

SI include collecting data to allow the Army to prepare better Cost to Complete (CTC) 

estimates and complete the Munitions Response Site Prioritization Protocol (MRSPP) for 

each site.  In compliance with Title 32 of the Code of Federal Regulations (CFR) § 179.5, 

the MRSPP score for the MRS included in this SI is considered interim pending 

stakeholder input. 

An HRR was performed for Fort Story, and the results of that research are incorporated 

into this SI report. The HRR provided sufficient information needed to complete the 

MMRP SI evaluation at Fort Story.  The information gathered during the HRR was 

reviewed and discussed by stakeholders from Fort Eustis (Fort Story’s command 

installation), USACE, AEC, and the Virginia Department of Environmental Quality 

(VDEQ) at Technical Project Planning (TPP) meetings held on June 12, 2007, and March 

18, 2008.  All stakeholders agreed that the HRR information was sufficient to reasonably 

determine the likely presence of MEC at the one MRS (Inner Coastal Defense Range 

[AEDB-R STORY-002-R-01]) identified to be eligible for investigation under the 

MMRP. Since no significant data gaps were identified, field work activities were not 

conducted as part of this SI.  The discussions, decisions, and associated rationale for this 

decision are included in the TPP meeting minutes (Appendix E).  

1.2 PROJECT DRIVERS 

Federal, State, and local laws, as well as DoD and Army regulations and guidance, 

provide the regulatory structure for managing MMRP sites at Fort Story. The final 

structure of the MMRP is uncertain, as DoD and the U.S. Environmental Protection 

Agency (USEPA) are still resolving key issues at the national level. However, key 

legislative and administrative precedents will influence the final regulatory framework 

for the MMRP, and these items include: 



SITE INSPECTION REPORT JUNE 2008 
FORT STORY, VIRGINIA 
 

Defense Environmental Restoration Program (DERP) Management Guidance 

(September 2001) 

The DERP Management Guidance establishes a MMRP component for MEC and MC 

defense sites. DERP dates back to the Superfund Amendments and Reauthorization Act 

(SARA) of 1986, and the scope of the DERP is defined in 10 United States Code (U.S.C.) 

§2701(b), which states that the: 

Goals of the program shall include the following: (1) The identification, 
investigation, research and development, and cleanup of contamination 
from hazardous substances, pollutants, and contaminants. (2) Correction 
of other environmental damage (such as detection and disposal of 
unexploded ordnance) which creates an imminent and substantial 
endangerment to the public health or welfare or to the environment.  

National Defense Authorization Act (Fiscal Year [FY] 02) (Sections 311-312) 

Sections 311-312 of the National Defense Authorization Act of FY02 tasked DoD to 

develop and maintain an inventory of defense sites that are known or suspected to have 

MEC or MC. Section 311 requires DoD to develop a protocol for prioritizing defense 

sites for response activities in consultation with the States and Tribes. Section 312 

requires the DoD to create a separate program element to ensure that the DoD can 

identify and track munitions response funding.  

DoD Directive 3200.15 (DODD 3200.15), Subject: Sustainment of Ranges and 

Operating Areas (OPAREAs) (January 10, 2003) 

“This directive establishes policy and assigns responsibilities […] for the sustainment of 

test and training ranges and OPAREAs in the Department of Defense.” 

The directive’s policies include: 

“4.1. Ranges and OPAREAs shall be managed and operated to support their long-

term viability and utility to meet the National defense mission. All functional 

elements of installation, range, and OPAREA management shall be integrated 

fully to support the DoD testing and training missions. 

“4.2. Planning and management for the DoD range and OPAREA-sustainment 

program shall: 
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“4.2.1. Identify current and future operational air, ground, sea and/or undersea, 

space, and frequency spectrum range and OPAREA requirements 

necessary to meet test and training needs. 

“4.2.2. Identify range and OPAREA encroachment concerns, environmental 

considerations, financial obligations, and safety factors that may 

influence current or future range and OPAREA activities, including 

reasonably anticipated future uses if the range has a finite withdrawal or 

lease period that shall not be renewed. When developing a new range, 

ensure that plans consider all aspects of a range’s lifecycle including 

development, use, and closure. 

“4.2.3. Evaluate current and future mission requirements in light of concerns 

identified in subparagraph 4.2.2., above, and develop and implement 

responsive range management plans […]” 

The directive’s responsibilities include that the Under Secretary of Defense for Personnel 

and Readiness shall:   

“5.1.1.2. Ensure that inventories of training ranges and OPAREAs are 

completed, updated every 5 years, and maintained in a GIS readily 

accessible by installation and range decision-makers.” 

DoD Directive 4715.11/12 (DODD 4715.11/12), Subject: Environmental and 

Explosives Safety Management on Operational Ranges within the United States 

(May 10, 2004) 

This directive updated previous policy directives in order to “establish policy and assign 

responsibilities […] for the […] sustainable use and management of operational ranges 

located within the United States, [and] the protection of DoD personnel and the public 

from explosive hazards on operational ranges located within the United States.”  (DODD 

4715.11) 
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The directive’s specific DoD policies on operational ranges are: 

“4.1 Use and manage operational ranges in a manner that supports national security 

objectives and maintains the high state of operational readiness essential to the 

U.S. Armed Forces, consistent with DoD Directive 3200.15 (reference (f)). 

“4.2 Ensure the long-term viability of operational ranges while protecting human 

health and the environment. 

“4.3 Limit, to the extent practical, the potential for explosives mishaps and the 

damaging effects of such to personnel, operational capability, property, and the 

environment. 

“4.4 Resolve conflicts between explosive safety and other requirements with the 

objective of minimizing explosives hazards. 

“4.5 Design and use operational ranges and the munitions used on them, to the extent 

practical, to minimize both potential explosive hazards and harmful 

environmental impacts and to promote resource recovery and recycling. 

“4.6 Enhance the ability to prevent or respond to a release or substantial threat of a 

release of munitions constituents from an operational range to off-range areas.” 

(DODD 4715.11) 

Implementing authority for these operational range policies are given to the DoD 

Components (military services) in the directive’s Section 5.4. 

Munitions Response Site Prioritization Protocol (MRSPP) (32 CFR Part 179) 

The MRSPP was promulgated in October 2005, in compliance with Section 311 of the 

National Defense Authorization Act of FY02.  This protocol provides the method by 

which DoD will assign a relative priority for munitions responses to each MRS in the 

inventory of defense sites known or suspected of containing MEC or MC. 

The September 2001 Management Guidance for the DERP and the National Defense 

Authorization Act of FY02, described above, established the MMRP. The DERP and the 

MMRP provide guidance and methods for conducting a baseline inventory of defense 

sites containing, or potentially containing, MEC or MC; and the MRSPP provides the 
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method for DoD to assign a relative priority for subsequent munitions response.  Data 

collected during the SI will be used to prepare the MRSPP for each MRS. 

1.3 BACKGROUND 

The CTT Range Inventory Report for Fort Story is considered by the Army to serve as the 

CERCLA PA phase of work. The SI is the subsequent phase in the CERCLA process. 

Upon conclusion of the SI, the PA/SI requirements for the MMRP sites will be 

considered complete. 

The Army conducted its Range Inventory in three phases. The first phase (Phase 1) 

involved a data call issued through the AEC requesting general information about ranges 

on various installations under each U.S. Army Major Command (MACOM). The Phase 1 

Inventory was conducted using a questionnaire named the Advance Range Survey (ARS). 

The ARS allowed the Army to meet the short-term data goal of supporting the DoD 

preparation of Senate Report 106-50. 

The Phase 1 inventory for Fort Story was completed in November 2000. The Integrated 

Training Area Management (ITAM) Coordinator, Johnny Noles, was identified as the 

point of contact (POC) for the ARS. No CTT ranges were identified in the ARS for Fort 

Story. The Fort Story ARS data were submitted to AEC and compiled into a master 

database of Army installations. 

The ARS met the Army’s initial needs; however, the long-term needs required a more 

detailed inventory that could not be obtained from information in the ARS.  The follow-

on inventory was divided into two phases. The Phase 2 inventory addressed operational 

ranges (formerly referred to as active/inactive [A/I] ranges), whereas, the Phase 3 

inventory covered CTT ranges and sites with MEC or MC. The Army conducted the 

Phase 2 inventory for Fort Story in fall 2000. The results of the Fort Story Phase 2 

inventory concluded that approximately 50 percent of the Installation was considered to 

be operational range areas (i.e., A/I ranges), and the findings were documented in an A/I-

range inventory binder.   
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The Phase 3 inventory was completed for Fort Story in August 2002, and the findings 

were presented in the CTT Range Inventory Report (Malcolm Pirnie, 2002b). The Phase 3 

inventory identified one closed range at the Installation totaling 3 acres. Additional 

information regarding the results of the Phase 3 inventory is discussed in Sections 2.2 and 

3.3. 

1.4 REPORT ORGANIZATION 

This SI has the following sections: 

• Executive Summary 

• Section 1 – Introduction 

• Section 2 – Preliminary Assessment Findings 

• Section 3 – Data Collection and Document Review Process 

• Section 4 – Historical Records Review Findings 

• Section 5 – Conceptual Site Model (CSM) 

• Section 6 – Munitions Response Site Prioritization Protocol (MRSPP) Results 

• Section 7 – Conclusions and Recommendations 

• Section 8 – References  

The following supporting information and analyses are included in the SI appendices: 

• Archives Searched/Data Resources (Appendix A) 

• Archive Documents (Appendix B) 

• Interview Records (Appendix C) 

• Munitions Technical Data Sheets (Appendix D) 

• Technical Project Planning Meeting Minutes (Appendix E) 

• MRSPP Worksheets (Appendix F) 

• MRSPP Notification and Public Announcement (Appendix G) 

1-7 



SITE INSPECTION REPORT JUNE 2008 
FORT STORY, VIRGINIA 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally blank. 

 

1-8 



SITE INSPECTION REPORT JUNE 2008 
FORT STORY, VIRGINIA 
 

2.0 PRELIMINARY ASSESSMENT FINDINGS 

2.1 INSTALLATION DESCRIPTION 

Fort Story is located on Cape Henry in the northern end of Virginia Beach, VA, in the 

tidewater region of the State as illustrated in Figure 2-1. The Installation occupies 

approximately 1,458 acres and is bounded by the Chesapeake Bay and Atlantic Ocean to 

the north and First Landing State Park to the south.  U.S. 60 forms the southern boundary 

of the Installation, and residential and commercial areas of the City of Virginia Beach 

abut the southeast Installation boundary.  

Originally known as Cape Henry Military Reservation, Fort Story was founded in 1914 

when the Virginia General Assembly gave six parcels of land totaling 343 acres to the 

U.S. Government for military purposes. Construction on the Installation was initiated in 

1916, and during World War I (WWI), the Installation was integrated into the Coast 

Defenses of Chesapeake Bay that also included Fort Monroe, Fishermans Island Military 

Reservation, and Fort Wool, VA. During WWI, armaments at Fort Story included several 

permanent batteries containing 5-inch and 6-inch guns; railway artillery including 14-

inch, 12-inch, and two 8-inch guns; and anti-aircraft guns.   

Following WWI, Fort Story remained relatively inactive until the beginning of World 

War II (WWII), when the headquarters of the Harbor Defense Command was moved 

from Fort Monroe to Fort Story. During this time, additional land was acquired that 

consolidated the entire cape into the Installation, and additional 16-inch guns were 

constructed. During WWII, Fort Story, along with Fort Custis and Fishermans Island 

Military Reservation (located across the bay from Fort Story on Cape Charles, VA) 

served to protect the entrance to the Chesapeake Bay, and both Fort Monroe and Fort 

Wool provided additional protection of the Hampton Roads area.  Near the end of 1944, 

Fort Story’s mission changed from being a coastal artillery garrison to a convalescent 

hospital that aided over 13,000 veterans of WWII. 

Following WWII, the mission of Fort Story changed again, with the arrival of the 458th 

Amphibious Truck Company in 1946 and the decommissioning of the coastal artillery 

guns in 1949. Between 1958 and 1974, a Nike missile station was constructed and 
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maintained at the Installation. Fort Story was declared a permanent Installation on 

December 5, 1961. On July 1, 1962, it was re-designated a Class I sub-installation of Fort 

Eustis, and it remains as that designation. 

Currently, Fort Story is the Army’s only training facility for logistics-over-the-shore 

operations to train troops on amphibious equipment and to practice the transfer of 

military cargo from ship to shore. The unique coastal resource features at the Installation 

are also used to provide training areas to a variety of military units representing the U.S. 

Army, Navy, Marine Corps, and Air Force.  

2.2 MMRP SITE DESCRIPTIONS 

The CTT Range Inventory Report (Malcolm Pirnie, 2002b) was completed for the Installation 

in August 2002. This report marked the completion of the PA phase of work under 

CERCLA. The purpose of the CTT Range Inventory Report for Fort Story was to identify 

CTT ranges.  The specific requirements of this investigation included: mapping CTT ranges 

and sites with MEC or MC; collecting and preparing the data for inclusion in Army 

databases; conducting an assessment of explosives safety risk using the Risk Assessment 

Code (RAC) on each CTT range or site; and determining which sites potentially qualify for 

the MMRP.  The RAC process required the completion of a worksheet that consisted of a 

series of questions regarding each CTT range or site. Based on the results of the worksheet, a 

relative score (RAC score) was assigned to each area. The RAC score is an estimate of the 

relative explosives safety risk, which was reported as a number from 1 (high explosives [HE] 

safety risk) to 5 (negligible explosives safety risk).  

The CTT Range Inventory Report identified one closed range, the Small Arms Range, 

totaling 3 acres.  The location of the Small Arms Range site is illustrated in Figure 2-2, and 

Table 2-1 summarizes the information presented in the CTT Range Inventory Report. 

Table 2-1: CTT Range Inventory Report and Site Summary 

RANGE/ 
SITE NAME 

MMRP 
AEDB-R# CLASSIFICATION

TOTAL
AREA 

(ACRES)

MUNITIONS 
TYPE(S) 

RAC 
SCORE

SMALL ARMS 
RANGE 

STORY-
001-R-01 

CLOSED 3 SMALL ARMS 5 

AEDB-R = Army Environmental Database-Restoration 
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The following description of the Small Arms Range site is taken verbatim from the CTT 

Range Inventory Report. The site history and data are refined in the SI, and the quoted 

text is the point of departure for the subsequent analysis provided in Section 4 of this 

document: 

Small Arms Range: The Small Arms Range was established during the 
early 1940s for rifle and pistol training. The range covered approximately 
five acres.  However, only 3 acres are included in the CTT Inventory 
because the remainder is classified as A/I range. The Small Arms Range is 
located roughly 800 feet northeast of the installation’s east entrance. The 
range had sixteen firing points that fired northeast toward the water.  
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3.0 DATA COLLECTION AND DOCUMENT REVIEW PROCESS 

The first step of the SI was to perform the HRR. The following primary sources of 

information were researched as part of the data collection effort for the HRR: 

1) National and regional archives records group (RG) search 

2) Installation site visits 

3) Review of historical documents archived at the Old Coast Guard Station Museum, 

Virginia Beach, VA 

4) Interviews 

5) Review of the CTT Range Inventory and backup data 

 

Relevant archival records repositories and RGs were selected based on guidance set forth 

in: 

• Technical/Regulatory Guidelines, Munitions Response Historical Records 

Review, (Interstate Technology and Regulatory Council Unexploded Ordnance 

Team, 2003) 

• Environmental Cleanup at Former and Current Military Sites:  A Guide to 

Research, U.S. Army Corps of Engineers (USACE) Engineering Pamphlet (EP) 

870-1-64, November 2001. 

3.1 DATA COLLECTION METHODS 

3.1.1 National and Regional Archives 

The search of national and local archival repositories produced useful information 

concerning the history of ranges and training at Fort Story. The findings and sources for 

archival research services provided by Heritage Research Center, Ltd., are presented in 

Appendix A.  Copies of these documents are included on the enclosed compact disk in 

Appendix B.  

The archival repositories and RGs that were searched are listed below.  
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National Archives, National Archives and Records Administration (NARA), College 
Park, MD 

• RG 51, Records of the Office of Management and Budget 
• RG 77, Office of the Chief of Engineers 
• RG 92, Office of the Quartermaster General 
• RG 94, Adjutant General’s Office, 1780-1917 
• RG 107, Secretary of War 
• RG 111, Office of the Chief Signal Officer 
• RG 156, Office of the Chief of Ordnance 
• RG 159, Office of the Inspector General 
• RG 160, Headquarters, Army Service Forces 
• RG 165, War Department General and Special Staffs 
• RG 168, National Guard Bureau 
• RG 175, Chemical Warfare Service 
• RG 177, Office of Chief of Arms 
• RG 319, Army Staff 
• RG 330, Department of Defense 
• RG 334, Records of Inter-Service Agencies 
• RG 335, Secretary of the Army 
• RG337, Records of Headquarters Army Ground Forces, 1916-1954 
• RG338, U.S. Army Commands, 1942-present 
• RG 392, U.S. Army Coast Artillery Districts and Defenses 
• RG 394, U.S. Army Commands, 1920-1942 
• RG 407, Adjutant General’s Office 
• RG 429, Organizations in the Executive Office of the President 
• RG 546, U.S. Army Continental Command, 1942-present 
• RG 553, U.S. Army Training and Doctrine Command 

 
National Archives and Records Administration, Still Pictures Branch – College Park, MD 

• RG 111, Office of the Chief Signal Officer 
 
National Archives and Records Administration, Cartographic and Aerial Photography 
Branch – College Park, MD 

• RG 77, Office of the Chief of Engineers 
• RG 319, Army Staff 
• Series CE, Photographs of U.S. and Foreign Nations, 1942-64 
• Series CF, Photos of Posts and Camps in U.S., 1946-66 

 
National Archives and Records Administration – Washington, DC 

• RG 393, U.S. Army Central Command, 1821-1920, Part 5 
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National Archives and Records Administration – Mid-Atlantic Region, Philadelphia, PA 

• RG 77, Office of the Chief of Engineers 
• RG 156, Office of the Chief of Ordnance 
• RG 269, General Services Administration 
• RG 270, War Assets Administration 
• RG 291, Federal Property Resources Service 
• RG 338, U.S. Army Commands, 1942-present 
• RG 392, U.S. Army Coast Artillery Districts and Defenses 

 
Military History Institute, Carlisle Barracks, PA 

 

Old Coast Guard Station Museum, Virginia Beach, VA 

 

Newport News Public Library 

 

U.S. Army Transportation Museum, Fort Eustis, VA 

 

Virginia Heritage: Guide to Manuscript and Archival Collections 

 

Virginia Historical Society 

 

Fort Eustis Historical and Archaeological Association 

 

Casement Museum, Fort Monroe, VA 

 

Throughout this SI, various historical documents are referenced.  Copies of these 

documents are included in Appendix B.  As the source and type of document vary, the 

following reference codes are used in this report to distinguish the sources of the 

documents: 

• FTSxxx National archive record obtained from the Fort Monroe  
   Historical Records Review Report (Malcolm Pirnie, 2006) 
 
• FTSMxxx Historical map obtained from Fort Story and Fort Eustis 
 
• STORxxx Archive document obtained from national and regional 

 archives by Heritage Research Services, Inc. 
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• OCGSxxx Historical document obtained from the Old Coast Guard  
 Station Museum repository 
 
• USCGMxxx Historical map obtained from the Old Coast Guard Station  

 Museum repository 
 

• EDRxxxx Historical topographic maps and aerial photographs 
 obtained from Environmental Data Resources, Inc. 

 

3.1.2 Web Search 

In addition to data sources listed above, research was conducted on the Internet to 

supplement the archival data and information received from the Installation. The Internet 

sources that were searched are based on Appendix B of the Technical/Regulatory 

Guidelines for Munitions Response Historical Records Review (ITRC, 2003).  A 

complete list of all Web sources searched is located in Appendix A.  

Internet sources primarily provided general information about the Installation and 

specific information about munitions types.  Details from the Internet search are provided 

as pertinent in the MRS descriptions in Section 4.   

3.1.3 Site Visit 

A site visit was performed by Scott McClelland of URS on June 12, 2007, and by Col. 

Fielding Tyler (Ret.) of the Old Coast Guard Station.  While on site, URS toured the 

entire Installation, observed the historical batteries that are still in existence (note that the 

guns have been removed), and observed the Small Arms Range. A summary of the site 

visit observations is included in Appendix C.  URS also reviewed environmental reports 

and documents for the Installation located at the Environmental Division offices of both 

Fort Story and Fort Eustis.  

3.1.4 Existing Archive Search Report and FUDS Information Review 

No Archive Search Report (ASR) exists for Fort Story.  However, URS obtained a copy 

of the Archives Search Report, Findings, Fort Wool and Portions of Fort Monroe, 

October 1998 (USACE, 1998). The ASR presents the findings of an historical records 

search and SI for ordnance and explosives waste (OEW) presence located at these 
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Formerly Used Defense Sites (FUDSs) located in close proximity to Fort Story that 

shared a similar coastal defense mission during WWI and WWII. While these documents 

contained general information regarding coastal defense activities, they did not contain 

information specific to Fort Story that proved useful in this SI.   

3.2 ARCHIVAL/HISTORICAL AND OTHER RECORDS COLLECTED 

The following subsections summarize the data collected from the various sources 

outlined in Section 3.1. Although additional records may have been reviewed from the 

sources presented above, the records listed in this section represent the data that were 

determined to be relevant to the analysis of potential MRSs and the development of 

CSMs for Fort Story.  

3.2.1 Documents/Reports 

Table 3-1 is a list of published documents that provided relevant information for the 

former range and training areas and activities within Fort Story. These documents have 

been published, and consequently are not reproduced in Appendix B of this report. 

Table 3-1: Summary of Documents and Relevant Information 

Document Name General 
History 

General 
Installation 
Information 

Munitions 
Use MC 

Closed, Transferred, and Transferring (CTT) 
Range/Site Report, Fort Story, Virginia. Malcolm 
Pirnie, Inc. August 2002. 

X X X X 

Integrated Natural Resource Management Plan, U.S. 
Army Transportation Center, Fort Story, Virginia. 
GeoMarine, Inc. March 2005. 

X X   

Preliminary Assessment Report for Fort Story. Roy F. 
Weston, Inc. November 1, 1990.  

X X   

Preliminary Assessment Report Addendum for Fort 
Story, VA. Roy F. Weston, March 1992. 

 X  

Final Report, Remedial Investigation Firefighter 
Training Area (FTSTY-04), LARC 60 Maintenance 
Area (FTSTY-06), Auto Craft Building Area (FTSTY-
07), Fort Story, Virginia. Malcolm Pirnie, May 2002. 

X X  

Fort Story Installation Action Plan. April 18, 2006. X X X X 
Images of America, Fort Story and Cape Henry. 
Fielding Lewis Tyler, 2005. 

X X X  

Fort Story World War II and Cold War Era Building 
Survey, Virginia Beach, Virginia. Engineering and 
Environment, Inc. December 1999. 

X   X 

Coastal Artillery Drill Regulations, 1914. War 
Department, 1915. 

X  X  
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Document Name General 
History 

General 
Installation 
Information 

Munitions 
Use MC 

Technical Manual 9-471, 16-Inch Seacoast Gun 
Materiel, Gun MK. II M1, Barbette Carriage M4. 
War Department, November 3, 1942. 

X  X  

Technical Manual 4-205, Coast Artillery 
Ammunition. War Department, February 17, 1940. 

X  X X 

Technical Manual 4-235, Coast Artillery Target 
Practice. War Department, February 27, 1941. 

X  X 

Field Manual 4-10, Coast Artillery Gunnery. War 
Department, May 20, 1944. 

X  X 

 

3.2.2 Archival Records 

Numerous documents were obtained from the National Archives and other repositories. 

These documents include reports, memoranda, correspondence, maps, and photographs. 

Table 3-2 provides an index of the archive documents used. Unless embedded in the text 

of this document, copies of these records are included in Appendix B.   
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Information Type 
Document 
Number Date Title Source General Environmental 

Munitions/
Storage Applicable Sites 

FTS001 January 8, 1917 General Orders RG 165, Box 311   X General, not specific 
FTS002 November 26, 1926 Target Practice Reports, 

Battery “A” 
RG 394, Box 337   X Batteries Pennington 

and Walke 
FTS003 August 17, 1920 Sea Coast Target Practice RG 394, Box 337   X Batteries A and B 
FTS004 March 13, 1940 Operations Memorandum RG 394, Box 1378   X All 
FTSM01 October 1968 Fort Story, VA, Master 

Plan Basic Information 
Reservation Map 

Fort Eustis, VA X  X Small Arms Range, 
Nike Missile area 

FTSM02 January 1960 Site Map Sheet 2 of 5 Fort Eustis, VA X  X Bunkers and 
Magazines 

FTSM03 January 1960 Site Map Sheet 4 of 5 Fort Eustis, VA X  X Bunkers and 
Magazines 

FTSM04 October 1968 Fort Story, VA, Master 
Plan Basic Information 
Map 

Fort Eustis, VA X X X Small Arms Range, 
Missile Launch Area 

FTSM05 April 26, 1991 Fort Story, Master Plan 
Basic Information Map, 
General Site Map 

Fort Eustis, VA X X X EOD Area 

FTSM06 December 1968 Fort Story, VA, Master 
Plan Basic Information 
Map, Reservation Plan 

Fort Eustis, VA X X X Small Arms Range 
and Missile Launch 
Area, Training Areas 

FTSM07 August 1992 Fort Story, VA, Master 
Plan, Installation Land 
Use Map 

Fort Eustis, VA X X X Training Areas, 
EOD area 

FTSM08 September 1982 Fort Story, VA, Master 
Plan, Capability Site Plan 

Fort Eustis, VA X  X None 

FTSM09 September 1982 Fort Story, VA, 
Capability Reservation 
Plan 

Fort Eustis, VA   X Bunkers for 
Ammunition Storage 

FTSM10 June 1987 Fort Story, VA, Master 
Plan, Mobilization 
Reservation Plan 

Fort Eustis, VA X  X Training Areas  

FTSM11 April 1958 Fort Story, VA 
Rehabilitate Pistol Range 

Fort Story, VA   X Small Arms Range 

 



SITE INSPECTION REPORT JUNE 2008 
FORT STORY, VIRGINIA 

Table 3-2: Index of Archive Documents 

3-8 

Information Type 
Document 
Number Date Title Source General Environmental 

Munitions/
Storage Applicable Sites 

FTSM12 March 1963 Fort Story, VA, Basic 
Information Map, General 
Site Map 

Fort Story, VA X X X Small Arms Range 

STOR0001 July 15, 1938 Agreement concerning the 
Army and Navy Gunnery 
Areas for fiscal year 1939 

RG 168, Entry 344A, 
Box 478 

   X All

STOR0005 May 1, 1967 Photograph of Fort Story, 
VA firing line of the post 
range for M-16 rifles 

NA - College Park, 
MD, Still Picture 
Branch 

  X Small Arms Range 

STOR0008 October 16, 1941 Memo regarding 
cooperative air missions 

RG 177, Entry 9, Box 
31 

    X Antiaircraft guns

STOR0012 NA Map of Fort Story RG 429, Entry 12, Box 
49 

  X Small Arms Range 

STOR0014 February 21, 1941 Training Facilities 
Completed 

RG 407, Entry 363-A, 
Box 3964 

  X Small Arms Range 

STOR0017       December 23, 1940 Memo regarding
additional towing 
airplanes and towing 
windlasses for 3rd 
Observation Squadron, 
The Coast Artillery 
School 

RG 177, Entry 9, Box 
31 

X Antiaircraft guns

STOR0021 October 29, 1934 Letter regarding Air 
Corps Corporative Flying 
Equipment 

RG 177, Entry 9, Box 
30 

  X .50 and .30 caliber 
antiaircraft guns 

STOR0023 December 1, 1934 Memo regarding total 
flying hours for Fiscal 
Year 1935 

RG 177, Entry 9, Box 
30 

  X 155mm and 8” guns, 
Antiaircraft 

STOR0028 May 11, 1931 Memo regarding the 
submission of a list of Air 
Corps missions required 
by the Coast Artillery 
Board 

RG 177, Entry 9, Box 
30 

    X Antiaircraft guns
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Information Type 
Document 
Number Date Title Source General Environmental 

Munitions/
Storage Applicable Sites 

STOR0030 May 19, 1931 Memos regarding list of 
missions of the Coast 
Artillery from July 1, 
1931 to June 30, 1932 

RG 177, Entry 9, Box 
30 

    X Antiaircraft guns

STOR0033 March 16, 1934 Record of 
Communication Received 
regarding Aerial 
Missions, CAS 
Remainder of Present 
Fiscal Year 

RG 177, Entry 9, Box 
30 

  X 75mm gun firing and 
8” gun firing 

STOR0036 May 25, 1931 Memo regarding total 
flying hours, fiscal year 
1932 

RG 177, Entry 9, Box 
30 

    X Antiaircraft guns

STOR0038      December 18, 1934 Memo regarding Letter of 
Commendation for Flight 
A, 16th Observation 
Squadron 

RG 177, Entry 9, Box 
30 

X Antiaircraft guns

STOR0040 January 1, 1948 Daily Bulletin, Fort Story, 
VA 

RG 337, Entry 108, 
Box 50 

   X Firing Battery
Cramer; Firing of 
40mm, and .50 
caliber machine guns 
near Battery Cramer 

STOR0045 October 16, 1954 Aerial Photograph - Fort 
Story, VA 

RG 145 Frame: 
ON040041/10279967-
DGH-1N-174 

  X Small Arms Range 

OCGS001 September 1, 2002 Harbor Defenses of 
Chesapeake Bay: Fort 
Story, Virginia a Tour of 
the WW2 Seacoast 
Artillery Positions 

Fielding Tyler   X Batteries and mine 
casemates 

OCGS002 September 17, 2004 Email RE: Ammunition 
Magazines 

Fielding Tyler   X Six ammunition 
magazines 

OCGS003        1941 Annexes to Harbor
Defense Project, Harbor 
Defenses of the 
Chesapeake Bay 

OCGS X Batteries, mine
casemates, and anti-
aircraft batteries 
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Information Type 
Document 
Number Date Title Source General Environmental 

Munitions/
Storage Applicable Sites 

OCGS004 June 26, 2007 The Guns of Fort Story: 
Railway Firing Platforms 

Fielding Tyler X   Railway gun 
platforms, but guns 
never placed 

OCGS005 October 7, 1941 - 
December 31, 1941 

Fort Story Daily Bulletins OCGS X X X Battery Worchester 

OCGS006 May 14, 1948 Memo Re: Harbor 
Defense Installations, 
Surplus 

OCGS     X X Battery Ketcham

OCGS007 May 24, 1949 Memo Re: Harbor 
Defense Installations, 
Surplus 

OCGS     X X Battery Cramer;
Batteries 10, 21, 22,  

OCGS008 April 8, 1985 Jurisdictional Statement 
for Fort Story 

OCGS    X  Batteries

OCGS009 Undated Guns at the Capes:  The 
Artillery Batteries at the 
Entrance to the 
Chesapeake Bay 1917 - 
1948, compiled by 
Fielding Tyler 

multiple X  X Batteries 19, 21, 22 

OCGS010 Undated Railway Artillery at Fort 
Story:  8-inch and 12-inch 
Mortars, compiled by 
Fielding Tyler 

multiple     X X Railway mortars

OCGS011 Undated The Guns of Fort Story:  
Pennington and Walke, 
compiled by Fielding 
Tyler 

multiple    X X Batteries Pennington
and Walke 

OCGS012 1940 Coast Artillery Field 
Manual (FM 4-85), 
Seacoast Artillery, 
Service of the Piece, 16-
inch Gun and Howitzer, 
partial 

Chief of Coast Artillery   X None 
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Information Type 
Document 
Number Date Title Source General Environmental 

Munitions/
Storage Applicable Sites 

OCGS013 1945 Coast Artillery Field 
Manual (FM- 4-25), 
Seacoast Artillery, 
Service of the Piece, 155-
MM Gun (G.P.F.), partial 

Chief of Coast Artillery   X None 

OCGS014 1944 Coast Artillery Field 
Manual (FM- 4-91), 
Seacoast Artillery, 
Service of the Piece, 90-
MM Gun M1 on 90-MM 
Mount M3, partial 

Chief of Coast Artillery   X Batteries 21 and 22 

OCGS015 Undated The Guns of Fort Story: 
Antiaircraft Battery No. 1, 
compiled by Fielding 
Tyler 

multiple    X X Battery Anti-Aircraft
1 

OCGS016      Undated Anti-Aircraft Artillery, 
Coast/Harbor Defenses of 
Chesapeake Bay, 
compiled by Fielding 
Tyler 

multiple X X Battery Anti-Aircraft
1 

OCGS017 1945 History of the Chesapeake 
Bay Sector 

BG Rollin Tilton X X X Batteries and mine 
casemates 

OCGS018 September 2000 Driving Armament Tour, 
Fort Story, VA, CDSG 
Conference 

Fielding Tyler X  X Batteries 

USCGM1 October 12, 1942 Fort Story , VA, General 
Plan 

Corps of Engineer, 
Office of the Post 
Engineer, Ft Story, VA 

X    X X Batteries,
ammunition storage, 
and small arms range 

USCGM2 October 1926 Entrance to Chesapeake 
Bay, VA Study Showing 
Water Areas and Ranges 
of Fire 

U.S. Army Engineer 
District, Norfolk 

X  X None 

USCGM3 February 1941 Master Plan, Fort Story 
and Vicinity 

Office of the 
Constructing 
Quartermaster 

X    None
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Information Type 
Document 
Number Date Title Source General Environmental 

Munitions/
Storage Applicable Sites 

USCGM4 October 1926 Fort Story, VA, Study of 
Locations for 16 Inch Gun 
Battery and Accessories 

U.S. Engineer Office, 
Norfolk, VA 

    X Batteries Walke and
Pennington 

USCGM5 September 5, 1929 Unidentified Zoom, 
possibly preceding 
drawing 

U.S. Corps of 
Engineers 

    X Batteries Walke and
Pennington 

USCGM6 February 1917 Location of Tracks and 
Right of Ways 

U.S. Engineer Office, 
Norfolk, VA 

X    None

USCGM7 August 1934 Harbor Defenses of 
Chesapeake Bay, VA , 
Fort Story Reservation, 
VA (Parcel A)- Survey of 
January ~ April, 1934 in 
three sheets - Sheet 2 

U.S. Engineer Office, 
Norfolk, VA 

   X 155-mm batteries,
Batteries Pennington 
and Walke 

USCGM8 October 1944 Real Estate, Fort Story 
Military Reservation 

U.S. Engineer Office, 
Norfolk, VA 

X    None

USCGM9 September 1934 Harbor Defenses of 
Chesapeake Bay, VA Fort 
Story Reservation, VA 
(Parcel A)- Survey of 
January ~ April, 1934 in 
One Sheet 

U.S. Engineer Office, 
Norfolk, VA 

X   X Battery U, 155-mm
batteries, Batteries 
Pennington and 
Walke, Mine 
casemate 1/2 

USCGM10 Jun 1934 Government Owned 
Parcels Between 
Lynhaven Inlet and Va. 
State Rifle Range, Survey 
of February - March 1934 

U.S. Engineer Office, 
Norfolk, VA 

X    None

USCGM11 October 1944 Real Estate, Fort Story 
Military Reservation 

U.S. Engineer Office, 
Norfolk, VA 

X    None

USCGM12 August 1934 Harbor Defenses of 
Chesapeake Bay, VA Fort 
Story Reservation, VA 
(Parcel A)- Survey of 
January ~ April, 1934 in 
three sheets - Sheet 1 

U.S. Engineer Office, 
Norfolk, VA 

  X Mine casemate 1/2 
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Information Type 
Document 
Number Date Title Source General Environmental 

Munitions/
Storage Applicable Sites 

USCGM13       January 1943 Temporary Buildings,
S.L. 7&8, S.L. 9&10, East 
End Towers, Battery 6 
(Const. 224), Towers “A” 
and “B” 

U.S. Engineer Office, 
Norfolk, VA 

X X Batteries Walke,
Pennington, Cramer, 
Worchester, No. 4, 
Ketchum, AA-1 

USCGM14 Unknown Untitled Untitled X  X Battery U, Batteries 
Pennington and 
Walke 

USCGM15 October 1944 Real Estate, Fort Story 
Military Reservation 

U.S. Engineer Office, 
Norfolk, VA 

X    None.

USCGM16 March 1961 Master Plan Future 
Development Plan 
General Site Plan 

U.S. Engineer Office, 
Norfolk, VA 

X   Nike Missile Site 

USCGM17 Unknown Color Map, No Title, Site 
use plan, Fort Story 

Unknown X   Nike Missile Site 

EDR001 Various USGS Topographic Maps 
from 1907 to 1986 

U.S. Geological 
Service 

X    X All

EDR002 December 8, 1959 Fort Story Aerial 
photograph 

U.S. Geological 
Service 

X    All

EDR003 May 7, 1970 Fort Story Aerial 
photograph 

U.S. Geological 
Service 

X    All

EDR004 February 28, 1994 Fort Story Aerial 
photograph 

U.S. Geological 
Service 

X    All

EDR005 March 30, 1963 Fort Story Aerial 
photograph 

U.S. Geological 
Service 

X    All

EDR006 April 2, 1982 Fort Story Aerial 
photograph 

U.S. Geological 
Service 

X    All
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3.2.3 Interviews 

The following interviews were conducted to collect information for the SI. Interview 

records from these interviews are included in Appendix C. 

Old Coast Guard Station Museum – The data collection team interviewed Col. 

Fielding Lewis Tyler (Ret.), the Executive Director of The Old Coast Guard Station 

Museum and the author of Images of America, Fort Story and Cape Henry, on June 12 

and 13, 2007. Col. Tyler also led URS personnel on a site visit of the Installation on June 

12, 2007.  He provided URS access to the repository of information on Fort Story 

retained at The Old Coast Guard Station Museum, and provided information on the 

knowledge of operations at Fort Story he gained from the research he performed in the 

preparation of his book as well as from various tours he has led of the Installation.  

Fort Story Directorate of Public Works (DPW) – The data collection team interviewed 

Gary Longmire, of the Fort Story DPW.  Mr. Longmire has worked at Fort Story since 

the late 1980s and was familiar with current and prior history of the Installation. He also 

provided URS with access to available Installation records and maps. During the 

interview, he was asked if he was aware of any MEC discoveries during his tenure at Fort 

Story, and he responded he was not aware of any MEC discoveries.  Mr. Longmire also 

provided information on current explosive ordnance disposal (EOD) activities/training 

conducted at the Installation.  

Fort Monroe – The data collection team interviewed Mr. Dan Musel of Fort Monroe 

regarding his knowledge of munitions-related studies at Fort Story. Mr. Musel was the 

Installation’s environmental POC during the conduct of the CTT Range Inventory Report.  

He was asked if he knew the reason why only the Small Arms Range was identified as an 

MRS but none of the coastal artillery batteries were identified as such in the CTT Range 

Inventory Report. He stated that he did not know the reason for this, and it was his 

thought that with the presence of coastal artillery batteries throughout the Installation, 

most of it would be considered ranges.  
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USACE, Norfolk District – The data collection team interviewed Mr. Andy Reid of the 

Operations Office of the District regarding the dredging of sediments to maintain 

shipping channels located offshore of Cape Henry and Fort Story.  Mr. Reid provided 

information that several years ago, there was an explosion on one of the dredges working 

the channels in the vicinity of Cape Henry, but it was unknown whether this was caused 

by a munition or not, and he referred the data collection team to Mr. Tom Friberg.  Mr. 

Reid informed URS that dredge materials were placed in the Dam Neck Disposal Site, 

located offshore of Dam Neck, and this area is located in an operational firing fan used 

by the U.S. Navy. 

Mr. Tom Friberg was interviewed regarding his knowledge of the explosion on one of the 

dredging vessels mentioned by Mr. Reid.  Mr. Friberg confirmed that an explosion did 

occur in 2006 during the dredging of the Atlantic Ocean Channel and it was suspected 

that the explosion was caused by MEC based on the fact that a 2-inch thick cast iron pipe 

used to dredge the sediments was cracked.  Mr. Friberg also indicated that MEC had been 

encountered during other dredging activities off of Fort Story, including dredging in the 

Cape Henry Channel. 

3.3 PHASE 3 ARMY RANGE INVENTORY RESULTS 

The purpose of the CTT Range Inventory Report (Malcolm Pirnie, August 2002b) was to 

identify CTT ranges that are not within Fort Story operational range areas.  The specific 

requirements of this inventory included: mapping CTT ranges and sites with MEC or 

MC; collecting and preparing the data for inclusion in Army databases; conducting an 

assessment of explosives risk using the RAC on each CTT range or site; and determining 

which sites potentially qualify for the MMRP.  

The CTT Range Inventory Report identified one closed range, the Small Arms Range, 

totaling 3 acres.  The inventory summary for this range was presented in Section 2.2. 

The RAC process requires the completion of a worksheet that consists of a series of 

questions regarding each CTT range or site. Relative values for the severity and 

probability of explosives safety risk associated with the range area are assigned. The 

severity and probability values are then combined to arrive at an overall score (RAC 
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score), which is reported as a number from 1 (HE safety risk) to 5 (negligible explosives 

safety risk). A RAC score of 5 for the Small Arms Range was developed because this 

range was used only for small arms training.  The RAC scores were developed based on 

the findings during the CTT Range Inventory and do not represent new or additional 

information regarding these ranges/sites obtained during the SI. 

3.4 SUMMARY OF OTHER PREVIOUS INVESTIGATIONS 

Preliminary Assessment Report for Fort Story, November 1, 1990 (Roy F. Weston, 

1990) 

At the time of the Preliminary Assessment Report, 13 sites located at Fort Story were 

monitored under the Installation Restoration Program (IRP). Two of the sites, Landfill #3 

and the adjacent pond, were under the RI/FS phase. One site, the 600 Block, was under 

the RI/FS/Design phase for the removal of abandoned underground heating oil tanks. The 

remaining 11 sites were in the PA/SI phase. The report identified one indoor small arms 

range, one outdoor firing range, and MEC that was occasionally found on the beach that 

resulted from warship activities, accidents, and ships sunk during WWII.   

Preliminary Assessment Report Addendum for Fort Story, March 1992 (Roy F. 

Weston, 1990) 

This report was prepared to address deficiencies noted in the 1990 PA, and provided the 

information necessary to revise the Hazard Rank Score of the Installation.  This report 

includes information prepared in response to specific questions regarding the 1990 PA, 

and includes the analytical results of a limited background study for site soils.   

2006 Fort Story Installation Action Plan 

The Fort Story Installation Action Plan identifies 11 AEDB-R sites, 10 of which have 

achieved Remedy Complete. The sites comprised a multitude of uses and addressed the 

following contaminants of concern: polychlorinated biphenyls, petroleum/oil/lubricants, 

metals, and volatile organic compounds. Affected media includes surface water, 

groundwater, soil, and sediment. One MMRP site is also documented as identified in the 

CTT Inventory.    
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Final Report, Remedial Investigation, Firefighter Training Area (FTSTY-04), 

LARC 60 Maintenance Area (FTSTY-06), Auto Craft Building Area (FTSTY-07), 

Fort Story, Virginia (Malcolm Pirnie, May 2002) 

This remedial investigation report presented the results of site-specific investigations 

conducted at these sites located at Fort Story. Although these are not MMRP sites, this 

report provides useful information pertaining to the physical characteristics of the 

Installation and also provides information regarding the natural concentrations of 

inorganics (i.e., metals).  

Integrated Natural Resources Management Plan (INRMP), U.S. Army 

Transportation Center, Fort Story, Virginia (GeoMarine, March 2005) 

The purpose of the INRMP is to guide natural resources management at Fort Story from 

2004 through 2008.  The program is designed to conserve the Installation’s land and 

natural resources and helps to ensure compliance with environmental laws and 

regulations. The 12 program components under the INRMP include: urban forestry; 

wildlife, fisheries, and habitat management; threatened and endangered species 

management; Chesapeake Bay Program; integrated training area management; land 

management; outdoor recreation; community awareness; natural resources law 

enforcement; cultural resources protection; ecosystem management; and pest 

management.   

 

3-18 



SITE INSPECTION REPORT JUNE 2008 
FORT STORY, VIRGINIA 
 

4.0 HISTORICAL RECORDS REVIEW FINDINGS 

Information not previously identified or available regarding Fort Story ranges/sites was 

obtained through the research performed for this SI. This information resulted in 

adjustments to the original MMRP site descriptions and boundaries derived from the CTT 

Range Inventory as presented in Section 2.2.  Based on the information obtained during 

the HRR, additional MMRP sites and other areas of potential concern were identified and 

evaluated at Fort Story. Many of these sites are related to coastal artillery batteries and 

ancillary defensive gun positions associated with the historical mission of this Installation 

as part of the coastal defense of the Chesapeake Bay.  None of the batteries, firing points, 

or associated range fans were included as sites in the CTT Range Inventory Report. 

In order to present the information gathered during the HRR in a logical manner, 

discussion is first presented about the Small Arms Range identified in the CTT Range 

Inventory Report.  Following discussion of this site, information obtained on each of the 

batteries and gun positions is presented in a chronological order based on when the 

various guns and batteries were emplaced.  This information is then used to identify 

additional sites that may need to be assessed under the MMRP. 

4.1 SMALL ARMS RANGE (STORY-001-R-01) 

The Small Arms Range was described in the CTT Range Inventory Report as a former 

small arms training range located about 800 feet northeast of the southern entrance to the 

Installation that was established in the early 1940s for rifle and pistol training.  The 

historical range reportedly covered 5 acres.  However, because the operational range area 

of Fort Story overlapped a portion of the historical range, only the 3 acres of the range 

that fell outside the operational range area was eligible for inclusion under the MMRP.  

During the research for this SI, additional information was obtained that more accurately 

described the Small Arms Range. Document STOR0014, dated February 21, 1941, listed 

the Small Arms Range as being complete and available for training for pistol and rifle 

firing. Based on a design drawing (FTSM11), in 1958 the range was rehabilitated and 16 

bobbing targets installed. The photograph in Figure 4-1 (STOR0005) shows soldiers 

firing newly acquired M-16 rifles at the Small Arms Range in 1967.  A Master Plan map 
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for Fort Eustis from 1968 (FTSM04) illustrated the location of this site and identified its 

use as a Small Arms Range. 

 
Figure 4-1: Firing at Small Arms Range, 1967 

(source:  U.S. National Archives and Records Administration) 

 
Based on a review of 1970 and 1980 aerial photographs illustrated in Figures 4-2 and 4-3, 

scarring is still evident in the target berm in 1970, indicating that the range was still 

active at this time. The 1980 aerial photograph shows that the range is becoming 

overgrown, indicating that training in the area ceased sometime during the 1970s. 
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Scarring in berm

Firing Direction 

Figure 4-2: 1970 Aerial Photograph of Small Arms Range 
(source: Old Coast Guard Station Museum) 

 

 

Firing Direction

Berm 

Figure 4-3: 1980 Aerial Photograph of Small Arms Range 
(source: Old Coast Guard Station Museum) 

 

With the exception of the photograph depicting the firing of M-16 rifles, no other 

references to the actual types of weapons fired were found. Based on the time period of 

operation, the small arms fired at this range likely included .30 caliber, .45 caliber, 7.62-

mm, 5.56-mm rifles; and .22 caliber, .38 caliber, and .45 caliber pistols.   
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During the time period between the completion of the CTT Range Inventory Report and 

this SI, the operational range areas originally identified during the Phase 2 conducted in 

the Fall of 2000 were updated as required by DODDs 3200.15 and 4715.11/12 (see 

Section 1.2).  In accordance with these DODDs, this update was conducted by Fort Eustis 

and Fort Story range operations personnel in 2005. Based on this update, several parcels 

of land that were not identified for other uses were redefined as operational range areas to 

enable them to be used for training. 

The updated operational range area defined in 2005 reflected the fact that the area 

surrounding the Small Arms Range is now used for training as part of the Inchon Beach 

Range, and this area is now defined as an operational range area.  Figure 4-4 illustrates 

that the site is located within the operational range area.  Based on these findings, the 

Small Arms Range is not eligible under the MMRP. 

4.2 COASTAL ARTILLERY GUNS AND BATTERIES 

Based on documents obtained during the HRR, Table 4-1 provides a listing of the guns 

and batteries that were emplaced at Fort Story. Most of these weapons were installed as 

part of the Coastal Defense of Chesapeake Bay. Specific information regarding each of 

these batteries is presented in detail in the following subsections, and Figure 4-5 

illustrates the locations of these batteries. 
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Table 4-1: List of Coastal Defense Guns and Batteries  

Gun/Battery Name Name Used in HRR No. of Guns and Type Period of Use 
Batteries A and B Batteries A and B M1903, 5-inch; M1900, 

6-inch 
1917-1919 

Battery AA-1 Battery AA-1 3 1917M1A2 3-inch 1921-1928; 1943-
1949   

Battery 7A Battery 7A M1, M2, and M4 water 
mines 

1922-1949 

Not applicable Railguns 4 1890 M1, 12-inch 
railway mortars; 4 1888 
M1 8-inch mortars  

1924 -1942 

Battery Pennington Battery Pennington 
No. 1 
Battery Pennington 
No. 2 

2 M1920 16-inch 
howitzers 

1924-1949 

Battery Walke Battery Walke No. 3 
Battery Walke No. 4 

2 M1920 16-inch 
howitzers 

1924-1949 

Temporary 155-mm 
Mobile Battery 5 

Mobile Battery 5 4 155-mm G.P.F. Model 
1917 A1 guns 

1931-1935 

Battery U Battery U 4 155-mm G.P.F. Model 
1917 A1 guns 

1934-1943 

Mine Casemate 1/2 Mine Casemate 1/2 Mark 6 water mines 1932-1945 
Battery Worcester/ 
Battery 6 

Battery Worcester 2 6-inch M1900BC guns 1941-1949 

Battery 
Cramer/Battery 5 

Battery Cramer 2 6-inch M1903 guns 1942-1949 

Examination 
Battery/Battery 19 

Examination Battery 2 M1902M1 3-inch guns 1942-1945 

Battery 21 Battery 21 4 M1 90-mm AMTB 
guns; 2 .50 caliber 
machine guns; 2 37-mm 
guns 

1942-1949 
 

Battery 22 Battery 22 4 M1 90-mm AMTB 
guns; 2 .50 caliber 
machine guns; 2 37-mm 
guns 

1943-1948 

Battery 10 Battery 10 2 6-inch M1900 guns 1943-1949 
Battery 
Ketcham/Battery 1 

Battery Ketcham 2 16-inch Mark II, Mod. 
1 guns 

1943-1948 

Battery 4 Battery 4 2 16-inch Mark II, Mod. 
1 guns 

1943-1949 

Nike Missile Battery Nike Missile Battery Nike Ajax missiles 1958-1974 
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4.3 BATTERIES A AND B 

When Fort Story was first established during WWI, Batteries A and B were constructed 

as the first permanent coastal artillery battery (OCGS018).  As illustrated in Figure 4-5, 

these batteries were located approximately 600 feet east of the “new” Cape Henry 

Lighthouse constructed in 1881.  Due to coastal erosion processes, the location of this 

battery is currently offshore, although remnants may be visible during extreme low tide 

as illustrated in Figure 4-6. 

 

 
Figure 4-6: Remnants of Battery A 

(source:  Old Coast Guard Station Museum) 
 

The guns that were installed included a 5-inch M1903 gun at Battery A and a 6-inch 

M1900 gun at Battery B. The guns were considered obsolete when they were installed 

(Tyler, 2005), and were removed following the end of WWI.  No records were found 

regarding the firing of these guns or the area that they were intended to protect, other than 

general information that these guns, in conjunction with guns placed on Fisherman Island 

at Cape Charles, were used to defend the entrance to the Chesapeake Bay.    

Based on the maximum effective range of a 6-inch gun being 20,000 yards (OCGS003), 

and understanding that the intent of these batteries was to protect the Chesapeake Bay, 

the firing fan illustrated in Figure 4-7 was prepared to depict the historical firing fan 

coverage of this battery. 
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4.4 BATTERY AA-1 

First established in 1921, Battery AA-1 was an anti-aircraft battery established as part of 

the coastal defenses.  This battery consisted of three to four 1917M1A2 3-inch guns, and 

was located approximately 300 feet east of Batteries A and B (see Figure 4-5).  Battery 

AA-1 had two distinct operational periods, the first from 1921-1928, and the second from 

1943-1949 during WWII (OCGS003, OCGS015; OCGS016).   

Although not originally constructed on the shoreline, during WWII this battery was 

exposed to coastal erosion as illustrated in Figure 4-8.  Currently, some of the former 

mounts for the guns are partially buried in the dune line and others are completely 

exposed during high tide as illustrated in Figure 4-9.  

 

 
Figure 4-8: Battery AA-1 during WWII 

(source:  Old Coast Guard Station Museum) 
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Figure 4-9: Gun Mount from Battery AA-1 

(source:  Old Coast Guard Station Museum) 
 

Based on the effective range of these guns being 6,000 yards (OCGS003), the historical 

firing fan was established as illustrated in Figure 4-10.  These guns had the ability to 

rotate and fire in all directions (i.e., 360-degree field of fire).  However, training records 

obtained during the HRR indicated that anti-aircraft training used towable targets 

(STOR008, STOR0017) pulled by airplanes over water.  Thus, the historical range fan 

was drawn to include only portions of the firing fan that were over the Atlantic Ocean 

where training would not pose a threat to land.   

4.5 BATTERY 7A AND MINE CASEMATE 1/2 

As part of the coastal defenses, underwater defenses were established to protect the 

Chesapeake Bay.  The outer mine defense was controlled by casemates located on Fort 

Story.  Battery 7A was established in 1922 and operated through 1949.  Located in 

Building 900, which is still present (see Figure 4-5), Battery 7A controlled the operation 

of M1, M2, and M4 mines placed in the water that were attached by underground cable to 

the casemates.  A second casemate, Casemate 1/2, was constructed in 1932 behind the 

old lighthouse as illustrated in Figure 4-5.  While used only during training maneuvers 

from 1922 through 1941, following the attack on Pearl Harbor, these underwater defenses 

were expanded to include 365 Navy Mark 6 mines and maintained in active status until 

1945 (OCGS009).  In total, the mine field consisted of 22 mine groups in four lines.  
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The first and third lines were 50-feet deep and the second and fourth lines installed at 15-

foot depths (OCGS009).  Figure 4-11 illustrates the locations of the mine fields as 

presented in OCGS003. 

 

Mine 
Fields 

DECLASSIFIED 

Figure 4-11: Location of Minefield 
(source:  Old Coast Guard Station Museum, OCGS003) 
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The typical operation of the mine fields comprised the use of moored mines that were 

installed at pre-determined locations, and had fixed cable lengths to control the depth that 

the mine resided below the surface.  These mines were wired back to mine casemates 

from where they could either be automatically detonated or switched to a “contact” 

configuration, which would result in their detonation if they came into contact with a ship 

or submarine.  

With the exception of the U.S. tanker E.H. Blum, which struck a mine and sank on 

February 16, 1942, there were no reported instances of ships coming in contact with the 

mine field.  There are several recorded instances of mines being placed in the area by 

German U-boats that resulted in the sinking of vessels entering the harbor. 

Following WWII, the mine fields were removed (OCGS009), although no specific 

documentation was found regarding the method of removal. It is noted that navigational 

charts of this area have restrictions regarding anchoring, dredging, or conducting similar 

type of activity because of residual danger from mines on the bottom.  As this area was 

also mined by German U-boats during WWII, it is uncertain if this risk originates from 

this war-time activity or from un-recovered mines placed as part of the coastal defenses 

operated by Fort Story.   

4.6 RAILGUNS 

From approximately 1922 through 1942, various guns mounted on rail cars were either 

stationed at Fort Story or transported there from Fort Eustis and used for training.  

Records reviewed during this SI indicate that these guns consisted of 1890 M1, 12-inch 

railway mortars and 1888 M1 8-inch guns.  While maps depicting locations for the 

permanent emplacement of railguns were identified during research conducted during this 

HRR, other records were found that indicated the guns were never permanently installed 

because of the general ineffectiveness of the guns in hitting their intended targets and 

because other, more accurate guns were installed at the site, making the railguns obsolete 

(OCGS010). 

Although railguns were never permanently installed, records related to railgun firing for 

training were obtained (OCGS010), and, based on these records, the location of these 
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guns is illustrated in Figure 4-5.  Figure 4-12 provides photographs of the 8-inch railguns 

as placed during training at Fort Story, and Figure 4-13 provides a photograph of a 12-

inch mortar gun. 

  
Figure 4-12: 8-inch Railguns at Fort Story 

(source:  Old Coast Guard Station Museum) 
 

 

 
Figure 4-13: 12-inch Railgun Mortar at Fort Story 

(source:  Old Coast Guard Station Museum) 
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Records of training conducted with the 8-inch mortars in 1929 were obtained during the 

HRR (OCGS010).  Based on these documents, training took place using subcaliber (37-

mm and 75-mm sand-filled) and 200-pound and 700-pound battle practice mortar 

ammunition. When weather allowed, targets were towed in the Atlantic Ocean by ships 

provided by Fort Monroe.  Based on the statement that the mortars were not fired on May 

27, 1929, because the powder furnished was too great to aim at targets towed at a 

distance of 8,500 yards from shore (OCGS010), it is concluded that targets were typically 

set at a distance greater than 8,500 yards.  However, the actual distance and locations of 

the targets could not be determined from the records obtained. 

Based on the range of a 12-inch mortar being 11,000 yards (OCGS010), and assuming 

that the target practice conducted firing out over the Atlantic Ocean, a historical firing fan 

was developed for the railguns as illustrated in Figure 4-14. 

4.7 BATTERIES PENNINGTON AND WALKE 

Originally constructed in 1924 as Battery Pennington, this battery consisted of four 

M1920 16-inch howitzer guns with a 25 caliber barrel length (OCGS011). In 1941, guns 

Nos. 3 and 4 were renamed Battery Walke.  These guns were unique in that only five of 

these gun barrels were ever made, and all resided at Fort Story, with the fifth barrel 

serving as a replacement, if needed.  Although not casemated, these guns did receive 

armored shields during WWII. 

As illustrated in Figure 4-5, these guns were constructed in the southeastern portion of 

the Installation along a series of rail lines that connected the shell rooms and powder 

magazines with the guns (Figure 4-15). These guns were reduced to caretaker and 

maintenance status in 1943, and were cut up and sold for scrap in 1949 (OCGS011). 

Currently, little physical evidence remains of these batteries with the exception of the 

plotting room casemate (building 401); a tunnel that was constructed through a dune line 

from the plotting room casemate to the rail line; and magazines and shell rooms that 

housed the powder bags and projectiles. 
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Figure 4-15: Plan of Battery Pennington 
(source: Old Coast Guard Station Museum, OCGS011) 

 
Records were obtained during the HRR that indicated these guns were proof-fired in 

1925 (OCGS011). No other written records of the firing of these guns were obtained 

during the research performed during this SI. However, based on the 1941 photographs 

depicted in Figure 4-16, it appears that these guns were occasionally fired. 

 
Figure 4-16: Practice Firing of Guns at Batteries Pennington and Walke in 1941 

(source:  Old Coast Guard Station Museum) 
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With a maximum range of approximately 24,500 yards, these guns were designed to fire 

a 2,100-pound armor-piercing projectile carrying a charge of approximately 35 pounds of 

explosives and fitted with a Base Fuse Mk X.  The projectile was fired using a 296-pound 

charge of smokeless powder divided into six sections to ease handling (OCGS011). 

Based on the field of fire of Batteries Pennington and Walke as presented in OCGS003 

(Exhibits 3-B and 4-B of OCGS003), the historical range fans for each of the four guns 

that comprised Batteries Pennington and Walke were developed as illustrated in Figures 

4-17 through 4-20. 

4.8 MOBILE BATTERY 5 

Four temporary 155-mm Grande Puissance Filloux (GPF) Model 1917 A1 guns were 

installed at Fort Story in 1931 and were present through 1934 when they were moved and 

installed at Battery U (OCGS009).  The location of this battery is illustrated in Figure 

4-5, and the concrete gun platforms are still present.  No historical information was 

obtained regarding the actual training that may have taken place at this battery, although 

it is assumed that training did occur.  

Based on the reported range of fire of these 155-mm guns being 17,000 yards 

(OCGS003), the historical range fan of this battery was developed as illustrated in Figure 

4-21. 

4.9 BATTERY U 

Battery U was constructed in 1934 along the southern shoreline of Fort Story (see Figure 

4-5), and the guns present at Mobile Battery 5 were moved to this position to better cover 

boats anchoring in the entrance to the bay (OCGS017). This battery remained in active 

service until July 1943 (OCGS009) when Battery 10 was activated.  Although no training 

records for this battery were identified, as illustrated in Figure 4-22, the guns were fired. 
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Figure 4-18
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Figure 4-19
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Figure 4-20
Battery Walke No.4
Historical Firing Fan
Fort Story, Virginia

Legend
Operational Range
Batteries
Installation Boundary
Historical Firing Fan

1:228,000
4,000 0 4,0002,000

Meters

File:G:\Projects\MMRP\Fort_Story\Projects\FiringFans\
Figure4-20.mxd
Date: 10/19/2007
Created: VAL
Checked:
Senior:

12,000 0 12,0006,000
Feet

200 Orchard Ridge Drive
Gaithersburg, MD 20878

Source of Imagery: Terraserver

4-31



SITE INSPECTION REPORT JUNE 2008 
FORT STORY, VIRGINIA 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally blank. 
 

4-32 



Figure 4-21
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Figure 4-22: Firing of 155-mm Guns at Battery U 
(source:  Old Coast Guard Station Museum) 

 

This battery is currently covered by a dune line, although it has periodically been 

uncovered following major storms, as evidenced in Figure 4-23.   

 
Figure 4-23: Battery U Gun Emplacement in 2000 

(source:  Old Coast Guard Station Museum) 
 

The reported range of fire of these 155-mm guns was 17,000 yards (OCGS003); the 

historical range fan of this battery was developed as illustrated in Figure 4-24. 
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4.10 BATTERY WORCESTER 

Also referred to in historical documents as Battery 6, Battery Worcester was constructed 

in 1941 and contained two 6-inch M1900 guns on barbette carriages.  The location of this 

battery is illustrated in Figure 4-5.  Building 309, which served as the battery itself, is still 

present, and the guns were positioned on either side of the battery.  The projectiles were 

housed in the battery.  Operational from its time of construction until the end of WWII, 

the guns were declared surplus and removed in 1949. These guns were designed to fire 

both 90- and 108-pound armor piercing (AP) and HE-filled rounds.  One record was 

found indicating that guns from this battery were fired (OCGS005), and based on other 

records reviewed, it is assumed that at a minimum, annual service practice was 

performed. 

The field of fire of this battery was presented on Exhibit 8-B of OCGS003, and was used 

to develop the historical firing fan that extends 15,000 yards into the Atlantic Ocean as 

depicted in Figure 4-25. 

4.11 BATTERY CRAMER 

Also referred to in historical documents as Battery 5, Battery Cramer consisted of two 6-

inch M1903 guns, and was located at the southeastern portion of the Installation as 

illustrated in Figure 4-5.  This battery is still present as Building 101, which is used by 

the U.S. Navy as an electronic system evaluation facility. The guns that resided on either 

side of the battery are no longer present. Figure 4-26 illustrates the battery during 

construction during 1941-1942, and one of the two guns is visible to the right.  

Operational from 1942 until the end of WWII, the guns were declared surplus and 

removed in 1949.  These guns were designed to fire both 90- and 108-pound AP and HE-

filled rounds.   
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Figure 4-24
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Figure 4-25
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Figure 4-26: Battery Cramer Under Construction 

(source:  Old Coast Guard Station Museum) 
 

Two documents were found during the HRR indicating that guns from this battery were 

fired (OCGS003, STOR0040).  Based on these records, 15 rounds of 6-inch, 108-pound 

cast iron (CI) shells were allotted for examination firing following the construction of the 

battery, and on July 22, 1948, the guns were also fired (STOR0040).  This later document 

also indicated that 40-mm guns and machine gun firing out over the water took place 

from the vicinity of Battery Cramer on July 23, and from August 4-6, 1948. Based on 

other records reviewed during the course of this SI, it is assumed that at a minimum, 

annual service practice of the 6-inch guns occurred.  

The field of fire of this battery was presented on Exhibit 7-B of OCGS003, and was used 

to develop the historical firing fan that extends 20,000 yards into the Atlantic Ocean as 

depicted in Figure 4-27. 

4.12 EXAMINATION BATTERY 

Also referred to in historical documents at Battery 19, the Examination Battery was 

constructed in 1942.  Located at the western end of Fort Story as illustrated in Figure 4-5, 

this battery was used to support boats used to examine merchant ships and small craft 

entering or departing the bay.  If a vessel did not adhere to the commands of the 
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examination vessels, the Examination Battery was directed to fire a shot across the bow 

of the errant boat to have it comply with the order (OCGS009). 

Located inside the Installation boundary and adjacent to the Fort Story Club, the 

Examination Battery consisted of two M1902M1 3-inch caliber guns (OCGS009, 

OCGS003) with a reported range of approximately 9,000 yards. Records also indicate 

that two .50 caliber machine guns were located at the Examination Battery. This battery 

was operational from 1942 until it was removed in July 1945, and Figure 4-28 illustrates 

the battery during its operational period.  Based on this photograph and records in 

OCGS009, the 3-inch guns were located forward of the magazine and the range finder for 

the guns was located on the top of the magazine. 

During the course of this SI, no historical documentation was found regarding training 

conducted at this battery.  However, it is assumed that, at a minimum, annual service 

practice was performed, and based on the effective range of 3-inch guns being 9,000 

yards (OCGS003), the historical firing fan of this battery was developed as illustrated in 

Figure 4-29. 

4.13 BATTERY 21 

Completed in October 1942, Battery 21 consisted of two M1 90-mm anti-motor torpedo 

boat (AMTB) guns constructed on two concrete gun blocks supported by wooden piles 

(OCGS009) along the shoreline north of Building 704, as illustrated in Figure 4-5.  The 

magazine for the guns was located approximately 100 feet south of the guns.  These guns 

were used as coastal protection against motor torpedo boats, but could also be used 

against surfaced submarines, minesweepers, landing craft, and airplanes. These guns had 

a maximum range of 19,560 yards (OCGS014), and were supplemented with two .50 

caliber machine guns and two 37-mm guns.  The mounted guns were designed to fire 90-

mm M71 HE shells with M48 fuzes, and were placed in maintenance status in 1945.  The 

guns were scrapped in 1950 (OCGS009).  Figure 4-30 is a photograph of the 90-mm M1 

gun used at this battery. 
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Figure 4-27
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Figure 4-28: Examination Battery 

(source:  Old Coast Guard Station Museum) 
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Figure 4-29
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Figure 4-30: 90-mm M1 AMTB Gun 

(source: http://www.geocities.com/fort_tilden/amtb.html) 
 

The concrete blocks that supported this battery are no longer present because the erosion 

of Fort Story’s coastline has caused the destruction of the former battery, and this 

location is currently offshore.  

During the course of this SI, no historical documentation was found regarding training or 

firing from this battery.  However, it is assumed that, at a minimum, annual service 

practice was performed, and based on the maximum range of these guns being 19,560 

yards (OCGS014), the historical firing fan of this battery was developed as illustrated in 

Figure 4-31. 

4.14 BATTERY 22 

Completed in August 1943, Battery 22 was similar to Battery 21; it also consisted of two 

M1 90-mm AMTB guns constructed on two concrete gun blocks supported by wooden 

piles (OCGS009).  Located along the shoreline north of Building 999 as illustrated in 

Figure 4-5, the magazine for the guns was located approximately 100 feet south of the 

guns.  These guns were used as coastal protection against motor torpedo boats, but could 

also be used against surfaced submarines, minesweepers, landing craft, and airplanes. 

These guns had a maximum range of 19,560 yards (OCGS014), and were supplemented 

with two .50 caliber machine guns and two 37-mm guns.  The mounted guns were 

designed to fire 90-mm M71 HE shells with M48 fuses, and were placed in maintenance 

status in 1945.  The guns were scrapped in 1950 (OCGS009).  Figure 4-30 provides a 

photograph of the 90-mm M1 gun used at this battery. 

4-49 



SITE INSPECTION REPORT JUNE 2008 
FORT STORY, VIRGINIA 
 

As illustrated in Figure 4-32, the concrete pads that supported this battery were barely 

visible in 2001, and currently are not visible from the shoreline, having been completely 

covered by the advancing ocean.    

During the course of this SI, no historical documentation was found regarding training or 

firing from this battery.  However, it is assumed that, at a minimum, annual service 

practice was performed, and based on the maximum range of these guns being 19,560 

yards (OCGS014), the historical firing fan of this battery was developed as illustrated in 

Figure 4-33. 

4.15 BATTERY 10 

Located near the southeastern entrance to Fort Story, Building 317 served as Battery 10 

from the time of its completion in October 1943 until the guns were scrapped in 1949 

(OCGS001, OCGS003).  The location of this battery is illustrated in Figure 4-5, and it 

consisted of two 6-inch M1900 guns that were mounted on either side of the battery 

itself.  Used to replace the 155-mm guns at Mobile Battery 5 (Section 4.2.6), this battery 

was intended to fire both HE and AP, 6-inch rounds as part of the coastal defenses.  

During the course of this SI, no historical documentation was found regarding training or 

firing from this battery.  However, it is assumed that, at a minimum, proof firing and 

annual service practice were performed.  The field of fire of this battery was presented on 

Exhibit 14-B of OCGS003, and was used to develop the historical firing fan that extends 

20,000 yards into the Atlantic Ocean as depicted in Figure 4-34. 

4.16 BATTERY KETCHAM 

As illustrated in Figure 4-5, Battery Ketcham was located in the east-central portion of 

Fort Story.  Constructed in 1943, Battery Ketcham was one of two 16-inch gun batteries 

constructed at Fort Story as part of the coastal defense of the Chesapeake Bay.  

Comprising two 16-inch Mark II M1 Navy guns, this battery had an effective range of 

44,680 yards (OCGS003).  Along with similar guns installed at Battery 4, Battery 

Ketcham provided the furthest limit of the coastal protection by the guns at Fort Story.  

Figure 4-35 depicts Battery Ketcham following its construction. 
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Figure 4-32: Remnants of Battery 22 in 2001 
(source:  Old Coast Guard Station Museum) 
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Figure 4-33
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Figure 4-34
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Figure 4-35: Battery Ketcham circa 1943 

(source:  Old Coast Guard Station Museum) 
 

The guns were declared surplus in 1948 and removed (OCGS006); however, the battery 

itself still remains as Building 605.  From approximately 1978 until 1995, the building 

was used by Explosive Ordnance Disposal Training and Evaluation Unit 2 (EOD TEU 2), 

and the interior was modified to support this use (OCGS001). The building is currently 

unoccupied and secured.  

Given the nature of these guns and the limited number of shots allotted to the barrel life, 

it is assumed that firing for training purposes was limited.  However, two pictures (Figure 

4-36) were obtained during the HRR that depicted firing of 16-inch guns.  It is unknown 

whether the left photograph is a gun at Battery Ketcham or Battery 4; however, the 

photograph on the right was identified as being a proof firing of a gun at Battery 

Ketcham.  
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Figure 4-36: Firing of 16-inch Guns at Battery Ketcham and Battery 4 
(source:  Old Coast Guard Station Museum) 

 
Based on information provided in Technical Manual 9-471 16-Inch Seacoast Gun 

Materiel, Gun MKIIM1, Barbette Carriage M4 (War Department, 1942c), each round 

fired from these guns consisted of three separately loaded components: the primer, the 

propellant, and the projectile. The propellant and an igniter are assembled together in a 

silk-wrapped ammunition bag (or powder charge). Six ammunition bags were required 

for each full round.  

Primer: The primer is a small brass cartridge filled with 30 grains of black powder. 

The primer used in the 16-inch guns could be triggered by either electrical pulse or 

percussion (in case the electrical pulse did not work). 

Ammunition Bags: The ammunition bags each contained 12 ounces of black powder 

igniter, and either 108 pounds or 112 pounds of smokeless powder propellant. Black 

powder is a mixture of sulfur, carbon, and potassium nitrate (saltpeter). The 

smokeless powder used for the 16-inch guns was nitrocellulose, created by nitrating 

cellulose. 

Projectiles: The projectiles available for use in the gun were grouped according to 

their use, as follows: 

• Service Ammunition. Two types of AP projectiles were available for use in 

combat. The AP projectile was “a thick-walled shell fitted with an armor-piercing 

cap and filled with explosive charge.”   
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• Practice Ammunition: Target practice (TP) projectiles were similar to service 

projectiles in size, shape, weight, and center of gravity to simulate their trajectory 

when fired.  Four types of TP projectiles were available: two CI and two AP.  All 

four types of projectiles had no explosive fill.  Only one of the four projectile 

types (Mk II M1) had a fuze.  

• Dummy Ammunition: Three types of dummy ammunition were available. The 

dummy ammunition was used to practice loading and unloading the gun, but not 

for firing. The dummy projectile has the same exterior dimensions as an AP or TP 

projectile. The ammunition bags loaded with it were inert, but of the same weight 

and dimension as the bags used in service or TP. 

• Subcaliber Ammunition: The subcaliber ammunition was available for use in 

practice firing of the gun. The ammunition came in the form of a fixed, complete 

round; had inert sand filler; and weighed approximately 20 pounds, with a 75-mm 

diameter, and 26-inch length.   

With the exception of the photographs presented in Figure 4-36, no additional documents 

pertaining to the actual firing of these guns were found during the HRR.  However, it is 

considered likely that these guns were occasionally used for service or TP. The field of 

fire of this battery was presented on Exhibit 2-B of OCGS003, and was used to develop 

the historical firing fan that extends 44,680 yards into the Atlantic Ocean as depicted in 

Figure 4-37. 

4.17 BATTERY 4 

During its use as a coastal defense battery from 1943 until it was declared surplus in 1948 

and the guns removed in 1949, Battery 4 was identical in every respect to Battery 

Ketcham.  Located approximately 1,900 feet west of Battery Ketcham, this battery 

currently is used by EOD TEU 2 for training.  Figure 4-38 provides a close view of one 

of the actual 16-inch guns placed at these batteries.   

The historical firing fan of this battery was developed using the same information 

provided for Battery Ketcham, and is illustrated in Figure 4-39. 
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4.18 NIKE MISSILE BATTERY 

This battery consisted of the launcher site for Nike-Hercules Air Defense missiles.  

Located immediately west of Battery 4 (see Figure 4-5), this launch area was built in 

1958 and dismantled in 1974.  This site contained three underground magazines and 

elevators for raising the missiles to firing positions, although no missiles were ever fired 

from this site.   

4.19 OTHER GUNS 

During the review of documents obtained as part of the HRR, several references and 

photographs were obtained regarding training or firing of guns from unspecified 

locations.  These guns were primarily used for close-in protection and anti-aircraft 

defenses.  These guns were mobile, and included .20, .30, and .50 caliber machine guns.  

Based on the photographs provided in Figure 4-40 that were taken in the late 1940s, as 

well as on records of anti-aircraft training practice firing at targets towed by aircraft in 

the 1930s and 1940s (STOR0017–STOR0040), it is inferred that this type of firing likely 

took place from at least the 1930s through the 1940s. One document (STOR0040) was 

found that indicated machine guns were set up in the eastern portion of the Installation 

near Battery Cramer and fired at towed targets on July 23, 1948. Based on the documents 

obtained, this type of training appears limited to firing at aerial targets towed out over the 

Atlantic Ocean. 
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Figure 4-38: 16-Inch Gun at Battery 4 or Battery Ketcham 

(source:  Old Coast Guard Station Museum) 
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Figure 4-39
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Figure 4-40: Examples of Mobile AA Guns from Late 1940s 

(source: Old Coast Guard Station Museum) 
 

4.20 AMMUNITION TYPES  

Three general types of ammunition were used in coastal artillery guns:  HE-filled, AP, 

and TP.  TP rounds were also referred to as CI or sand-filled rounds.  Various Army 

Regulations (including AR 775-10, AR 775-15, and AR 435-55) detailed the authorized 

allowances provided for training for selected years during 1924-1943 for various size 

guns, and this information is provided in Table 4-2 for the various batteries located at 

Fort Story.  
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Table 4-2: Summary of Batteries and Ammunition Types 

Ammunition Allowance for Training 

Gun/Battery 
Name Gun Type Period of Use Munition Type Shrapnel HE Shell 

Sand Loaded 
HE Shell 

Cast Iron 
Projectile Sub-caliber 

Batteries A and B M1903, 5-inch; 
M1900, 6-inch 

1917 - 1919 5-inch and 6-inch HE 
mortars 

N/A N/A N/A N/A N/A 

Battery AA-1 1917M1A2, 3-inch 1921 - 1928; 
1943 - 1949 

3-inch shrapnel; 
3-inch HE 

1924 - 150 
1925 - 150 
1927 - 150 
1941 - 375 
1943 - 190 

1941 - 125 
1942 - 190 

None   None None

Battery 7A N/A 1922 - 1949 M1, M2, and M4 
water mines 

N/A     N/A N/A N/A N/A

Railguns 1890 M1, 12-inch 
mortars;  
8-inch mortars 

1929 - 1942 12-inch and 8-inch 
sand loaded or cast 
iron practice; 37 mm 
subcaliber; 75 mm 
sand-loaded 
subcaliber 

None None 1930 - 15 8” 
1934 - 14 8” 
1939 - 14 8” 
1941 - 14 8” 
1942 - 14 8” 

1930 - 24 12” 
1931 - 15 8” 
1931 - 24 12” 
1932 - 15 8” 
1932 - 24 12” 
1934 - 24 12” 
1939 - 24 12” 
1941 - 24 12” 
1942 - 24 12” 

1930 - 400 8” 
1930 - 100 12” 
1931 - 400 8” 
1931 - 100 12” 
1932 - 350 8” 
1932 - 150 12” 
1934 - 300 8” 
1934 - 150 12” 
1939 - 300 8” 
1939 - 150 12” 
1941 - 300 8” 
1941 - 150 12” 
1942 - 300 8” 
1942 - 150 12” 

Battery 
Pennington No. 1 
and No. 2 

16-inch M1920 
Howitzers 

1924 - 1949 16-inch Mk HM2, 
2100# CI, 296 lbs 
propellant in six 
sections 

None None None 1924 - 20 
1942 - 14 

None 
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Ammunition Allowance for Training 

Gun/Battery 
Name Gun Type Period of Use Munition Type Shrapnel HE Shell 

Sand Loaded 
HE Shell 

Cast Iron 
Projectile Sub-caliber 

Battery Walke No. 
3 and No. 4 

16-inch M1920 
Howitzers 

1924 - 1949 16-inch Mk HM2, 
2100# CI, 296 lbs 
propellant in six 
sections 

None None None 1924 - 20 
1942 - 14 

None 

Mobile Battery 5 155mm G.P.F. 
Model 1917 A1 
guns 

1931 -1935 H.E Sand loaded;  
75 mm sand loaded 
subcaliber 

None None 1931 - 71 
1932 - 71 
1934 - 34 

None 1931 - 400 
1932 - 350 
1934 - 300 

Battery U 155mm GPF 1917 
A1 guns 

1931 - 1942 H.E Sand loaded;  
75 mm sand loaded 
subcaliber 

None None 1931 - 71 
1932 - 71 
1934 - 34 
1939 - 34 
1941 - 34 
1942 - 75 

None 1931 - 400 
1932 - 350 
1934 - 300 
1939 - 300 
1941 - 300 
1942 - 300 

Mine Casemate 
1/2 

N/A 1933 - 1945 Mark 6 water mines None     None None None None

Battery Worcester 6-inch M-1900 BC 
guns 

May 1941 - 
1949 

6-inch sand loaded 
HE shells; 
75 mm sand loaded 
subcaliber 

None None 1941 - 24 
1942 - 24 
1943 - 48 

None 1941 - 300 
1942 - 300 
1943 - 600 

Battery Cramer 6-inch M1903 guns May 1942- 
1949 

6-inch sand loaded 
HE shells; 
75 mm sand loaded 
subcaliber 

None None 1942 - 24 
1943 - 48 

None 1942 - 300 
1943 - 600 

Examination 
Battery 

M1902M1 3-inch July 1942 - 
July 1945 

3-inch HE None 1942 - 540 
1943 - 540 

None   None None

 



SITE INSPECTION REPORT JUNE 2008 
FORT STORY, VIRGINIA 
 

4-73 

Ammunition Allowance for Training 

Gun/Battery 
Name Gun Type Period of Use Munition Type Shrapnel HE Shell 

Sand Loaded 
HE Shell 

Cast Iron 
Projectile Sub-caliber 

Battery 21 M1 90mm Anti-
Motor Torpedo 
Boat (AMTB) 
guns; .50 cal 
machine guns; 37 
mm guns 

October 1942 
- 1949 

90mm shell HE M71 
with fuze M48, .50 
caliber; 37 mm 

None 1942 - 470 90 mm
1943 - 1350 90 
mm 

None None None 

Battery 22 M1 90mm Anti-
Motor Torpedo 
Boat (AMTB) 
guns; .50 cal 
machine guns; 37 
mm guns 

August 1943 - 
1948 

90mm shell HE M71 
with fuze M48, .50 
caliber; 37 mm 

None 1942 - 470 90 mm
1943 - 1350 90 
mm 

None   None None

Battery 10 6-inch M1903 guns October 1943 
- 1949 

6-inch sand loaded 
HE shells; 
75 mm sand loaded 
subcaliber 

None None 1942 - 24 
1943 - 48 

None 1942 - 300 
1943 - 600 

Battery Ketcham 16-inch Mark II, 
Mod. 1 

November 
1943 - 1948 

2100# CI shells; 75 
mm sand-loaded 
subcaliber 

None None None 1943 - 28 1943 - 460 

Battery 4 16-inch Mark II, 
Mod. 1 

November 
1943 - 1949 

2100# CI shells; 75 
mm sand-loaded 
subcaliber 

None None None 1943 - 28 1943 - 460 
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4.21 POTENTIAL MEC AND MC ON FORT STORY 

Based on the existence and documented firing of various guns located at historical 

batteries and gun placements discussed in Section 4.2, the potential for MEC and MC on 

portions of Fort Story property that are identified as other-than-operational range areas 

was evaluated.  Figure 4-41 depicts the various historical firing fans emanating from each 

of the batteries, as well as the manner in which they overlap Fort Story and the other-

than-operational range areas of the Installation.  As depicted in this figure, these 

historical firing fans cover nearly all of Fort Story and all of the other-than-operational 

range areas. Offshore areas where MEC and/or MC may be present are discussed in the 

following subsection of this report.   

The standard training conducted at coastal artillery batteries involved firing the guns at 

water targets that were towed by boats or aerial targets towed by aircraft (War 

Department, 1941b).  Documents obtained during the HRR indicate that the only training 

that took place at these batteries involved firing at offshore targets (FTS002, STOR0001, 

STOR0008, STOR0017–STOR0040, OCGS003, OCGS005, OCGS0010, and 

OCGS0015).  Given the range of these guns, it can be established with a high degree of 

confidence that no land-based targets existed at Fort Story; therefore, there are no impact 

(or target) areas at Fort Story where MEC may be present.  

Given the range of the guns that were fired, the only manner in which the firing of the 

guns could have resulted in MEC being present on Fort Story would be if a gun misfired 

and the projectile did not reach the water.  Procedures existed to address misfired 

munitions that included recovery of the projectile or removal of the projectile from the 

gun if the misfiring were the result of the primer or propelling charge not firing properly 

(War Department, 1940b).  These procedures required either the destruction of the 

munitions by the ordnance officer or the disposal of the munitions in accordance with 

local regulations. Given the existence of these procedures, the developed nature of the 

Installation (even during its earliest period of use), and the lack of any discovery of MEC 

during any of the construction that has taken place at Fort Story over time, it is 

considered highly unlikely that MEC is present due to the misfiring of the guns during 

training. 
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Another potential for MEC to be present at Fort Story is if munitions or propellant bags 

were purposely buried or disposed of at the Installation.  These items would be 

considered DMM.  No records were found during the HRR to indicate that any such 

burial or disposal of propellant bags or munitions took place, and, given that the 

emplacements of the guns were permanently manned positions during their operation, the 

disposal of munitions in the immediate vicinity of the batteries is considered unlikely.  

One document (OCGS006) was obtained that provides documentation regarding the 

requirement to place in surplus and dispose of seacoast artillery materiel (which includes 

the propellant, primers, and projectiles) from selected batteries following WWII in 

accordance with applicable laws and regulations, but no records documenting how these 

materiel were actually disposed of were found during the HRR.  

A review of aerial photographs taken following WWII conducted as part of this SI did 

not indicate the presence of any obvious open areas that could have been used for open 

burning of propellants or detonating munitions within the other-than-operational range 

areas of the Installation.  Given the construction and development that has taken place 

adjacent to many of the former batteries, and the fact that no DMM has been discovered, 

it is considered unlikely that such disposal occurred in these areas. 

The potential for MC contamination to be present in other-than-operational areas of Fort 

Story could have resulted from firing the guns, which can result in propellant being 

expelled from the barrel of the gun and depositing on the ground surface, or from burning 

propellant bags, which occurred when the propellant was found to be inadequate for use 

or needed to be disposed of.  As discussed previously, no documentation was found 

regarding the burning of propellant bags, and no evidence was visible on aerial 

photographs that indicate any areas where burning may have occurred within portions of 

Fort Story that are defined as other-than-operational areas.   
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Research regarding the distribution and concentration of MC at historical firing points is 

not readily available, although studies have been conducted on the distribution of MC 

from current training.  This research indicates that MC (primarily nitrocellulose, 

trinitrotoluene (TNT), dinitrotoluene, and nitroglycerine) is present in the surface soils 

immediately following the firing of artillery (USACE, 2005).  This study indicated that 

MC may extend over 30 meters from the firing point of a 105-mm howitzer, although the 

concentrations of TNT were less than 0.007 mg/kg, dinitrotoluene was less than 4 mg/kg, 

and nitroglycerine was not detected.  

MC data presented in SI Reports prepared under the FUDS MMRP have been reviewed 

to evaluate the persistence of MC in the environment around former ranges.  These data 

indicate that MC is rarely detected near former firing points (Walker, 2007).  The absence 

of MC in these areas is likely attributable to factors such as the natural degradation of 

MC in the environment and reworking of the soil in the area by subsequent construction 

activities after the firing point was used.    

The batteries at Fort Story were evaluated to determine if areas existed where the firing 

that occurred may have resulted in MC impacts to surface soils.  This analysis included: 

• An evaluation of the location of the battery with respect to operational range areas 

to identify if the “plume” of propellant expelled during firing would extend 

beyond the limits of the operational area where it would be eligible for inclusion 

in the MMRP 

• An evaluation of soil disturbance that may have occurred in the area that would 

have resulted in mixing the surface soils with subsurface soils, thus limiting the 

potential for MC to be detectable 

• The number and type of guns that may have contributed to MC in the area 

This evaluation resulted in the following conclusions: 

• Batteries A and B, Battery AA-1, Battery 21, Battery 22, Battery Worcester, and 

Battery U were all located along the shoreline, and erosion of the shoreline and 
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dunes has removed the soils on which any MC would be deposited. Therefore, 

MC is unlikely to be present at these batteries. 

• Battery 4, Battery Ketcham, Examination Battery, Battery Pennington Nos. 1 and 

2, and Battery Cramer were eliminated from consideration under the MMRP 

because these batteries were all located sufficiently within current operational 

range areas that the “plume” would not extend beyond the operational range area. 

• Battery Walke No. 4 is located in an area that is now heavily vegetated, and, 

given the long duration of time that has transpired since the end of WWII when 

the guns were last fired, any residue has likely biodegraded.  

• Battery Walke No. 3, Battery 10, Mobile Battery 5, and the railguns were all 

located in areas that have been heavily developed since WWII, resulting in the 

movement of soil associated with construction, making the detection of the low 

concentrations of MC present at the time of firing (if it did not subsequently 

biodegrade) unlikely. 

Based on this analysis, it is considered highly unlikely that MC poses a threat to human 

health or the environment in the soils present on Fort Story, and no additional sites within 

the Installation boundary are identified for evaluation under the MMRP. 

4.22 DEVELOPMENT OF OFFSHORE MUNITIONS RESPONSE SITES 

Based on the research performed during the HRR, extensive information was obtained 

regarding the various coastal batteries that existed from the WWI timeframe through the 

end of WWII.  As discussed in Section 4.2, records were obtained that documented these 

guns were fired as part of initial proofing of the guns as well as annual service practice.  

However, no information was obtained regarding where the targets were located. 

The historical firing fans developed and presented in Section 4.2 for each of the batteries 

were consolidated into a single map as illustrated in Figure 4-42.   
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Many of the firing fans overlap, and munitions fired during training from different 

batteries were likely fired into the same area.  The one exception is the portion of the 

historical firing fans from Battery Ketcham and Battery 4, which extended significantly 

farther from their firing points on Fort Story (44,680 yards) than did fans from the other 

batteries (maximum of 20,000 yards). 

As discussed in Section 4.2, these historical firing fans were developed based on maps 

included in OCGS003 that depicted the field of fire, or the maximum firing range of the 

gun when a map did not exist.  It is important to note that these historical firing fans 

depict either the coverage area that the guns were designed to protect (i.e., field of fire) as 

part of the coastal defenses or the maximum range of the guns. However, these maps do 

not depict, nor should they be interpreted as, a representation of the area where munitions 

were fired during training.  While targets for training would have been located within 

these areas, they would not have comprised the entire historical range fan. 

Since specific information on the location of target areas was not discovered during the 

archive searches performed, the historical firing fans were used as the starting point to 

develop the limits of the offshore area where munitions may have been fired.  According 

to research performed regarding coastal defense sites, no regulations have been found 

that governed the firing of coastal artillery at offshore targets prior to 1931.  Training 

Regulation 140-5, Range Regulation for Firing Ammunition in Time of Peace (War 

Department, 1931b); Army Regulation 750-10, Range Regulations for Firing 

Ammunition in Time of Peace (War Department, 1939b); and Army Regulation 750-10, 

Range Regulations for Firing Ammunition for Training and Target Practice (War 

Department, 1942b) provided information on the general range fan layout to be applied 

for such training.  These range diagrams provided specific distances that danger areas 

should be established around all sides of the target area.  The danger areas differed, 

depending on the caliber of gun being fired, with shorter danger zones extending beyond 

the target area for 75-mm caliber or smaller, larger danger zones for 90-mm to 155-mm, 

and even larger danger zones for 7-inch to 240-mm caliber guns. Figure 4-43 depicts a 

typical target area layout. 
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Figure 4-43: Typical Offshore Target Area Layout 

 

Because documents depicting the placement of offshore target areas were not found 

during the course of the HRR, the historical firing fans developed in Section 4.2 were 

used as the starting point to identify areas where MEC may be present as a result of 

training activities.  As training records obtained indicated that only offshore targets were 

used for training, portions of the historical firing fans that overlapped land were 

eliminated as part of the MRSs.  It was also inferred that the targets would not be towed 

in areas where potential misfires would strike the land; therefore, the distance that any 

target would be located would allow for the safety danger zone to be established without 

overlapping any land.  As illustrated in Figure 4-43, the lateral safety danger zones 

established for guns with a caliber of 75-mm or less was 600 yards, and the distance 

beyond the target zone was established as 2,000 yards.  By definition, these safety danger 

zones were established because of the potential for misfires to miss the target area by this 

amount. Therefore, in order to provide adequate protection of persons and property on 

land, it is assumed that these safety danger zones would not overlap the land and be 

established so that the edge of the danger zone was at least the same distance away from 

land as it was from the edge of the target area (i.e., 600 yards from the side of the target 

area and 2,000 yards beyond the target area).   
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Based on the assumptions presented above, two offshore areas were preliminarily 

developed:  the Outer Coastal Defense Zone and the Inner Coastal Defense Zone, as 

illustrated in Figure 4-44.  The Outer Coastal Defense Zone comprises the portions of the 

historical firing fans from Battery Ketcham and Battery 4 that extended beyond the other 

historical firing fans.  This site was developed because only the projectiles fired from 

these two batteries have the potential to be present in this area.  Based on the information 

obtained pertaining to the ammunition allowances for training (Table 4-2), the only 

ammunition fired from Battery Ketcham and Battery 4 were either CI projectiles or sand-

filled 75-mm subcaliber rounds.  Neither of these items is considered MEC because they 

are not explosives-filled.  Therefore, the Outer Coastal Defense Zone is not considered 

eligible under the MMRP because MEC and MC are not believed to be present.  

The Inner Coastal Defense Zone was developed by complexing the various historical 

firing fans located closer to Fort Story.  The munitions potentially present in this range 

include those fired from all of the batteries identified at Fort Story.  However, as 

indicated by the information presented in Table 4-2, the only batteries that fired 

munitions potentially containing explosives (i.e., not CI or sand-filled practice rounds) 

were Battery AA-1; Railguns (37-mm subcaliber); Examination Battery; Battery 21, and 

Battery 22.  As no records were obtained regarding the types of munitions fired from 

Batteries A and B, which existed from 1917-1919, it is assumed that these batteries may 

have fired HE-filled rounds. 

Figure 4-45 illustrates the historical firing fans from each of the six batteries listed above 

as potentially firing HE-filled munitions relative to the configuration of the Inner Coastal 

Defense Zone.  This zone also includes historical firing fans from Battery Pennington No. 

1 and No. 2, Battery Walke No. 3 and No. 4, Mobile Battery 5, Battery U, Battery 

Worcester, and Battery Cramer.  As is evident in Figure 4-45, the historical firing fans 

from the batteries that may have fired HE-filled munitions do not comprise the entire 

limit of the Inner Coastal Defense Zone.  Therefore, the historical firing fans from these 

six batteries were used to revise the extent of the impact area with the potential to contain 

MEC. This area has been identified as the Inner Coastal Defense Range MRS and is 

illustrated in Figure 4-46.  
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In addition to these historical firing fans, the underwater mines associated with Battery 

7A and Mine Casemate 1/2 were also located in this area.  Although these mines were 

placed as part of the coastal defenses during WWII, according to notations on National 

Oceanic and Atmospheric Administration (NOAA) Chart 12208, Approaches to the 

Chesapeake Bay, there is a warning that while the area is open to navigation, vessels are 

restricted from anchoring, laying cable, dredging, or trawling because of residual danger 

from mines on the bottom of the ocean in this area.     

The Inner Coastal Defense Range MRS is comprised of 258,510 acres, and consists of 

portions of the historical firing fans from Batteries A and B, Battery AA-1; Railguns (37-

mm subcaliber), Examination Battery, Battery 21, and Battery 22 where training may 

have occurred.  This site also includes the area where underwater mines were located and 

controlled from Battery 7A and Mine Casemate 1/2. Based on the operational periods of 

these various batteries, this site (or portions thereof) was used from 1917-1949.  It is also 

possible that inert training rounds from other batteries are located within this site.  

4.23 OVERLAPPING FIRING FANS 

As mentioned in Section 2.1, during WWI Fort Story, along with Fort Monroe, Fort 

Wool, and Fishermans Island Military Reservation (Fishermans Island), served as a 

coastal defense site to protect the Chesapeake Bay.  During WWII, Fort Custis, located 

on Cape Charles, VA (across the bay entrance from Fort Story), was added to the coastal 

defenses of the bay. Each of these installations had batteries that presumably were used 

for training as well as coastal defense. 

Based on a review of the Fort Monroe Historical Records Review (Malcolm Pirnie, 

2006), the firing fans from Fort Monroe are considered unlikely to have fired munitions 

that would have reached the Inner Coastal Defense Range site; therefore, they do not 

affect the findings of this SI.  The SI Report for Fort Wool (Alion Science and 

Technology, 2007) depicts range fans emanating from Fort Wool; none of which overlap 

with the Inner Coastal Defense Range at Fort Story, meaning that munitions fired from 

Fort Wool should not be present in the Inner Coastal Defense Range.     
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Based on a limited records review from information provided by the American Forts 

Network (www.geocities.com/hrforts/harbor.htm), Coastal Defense Study Group 

(www.cdsg.org/cdsgrep/chesapk.htm), and the Old Coast Guard Station Museum 

(OCGS003), the batteries present at Fishermans Island and Fort Custis included:  

Fort Custis: 

• Battery Winslow (Battery 7):  two 16-inch Navy guns (1943-1948) 

• Railway Artillery (Battery 8): four 8-inch guns (1942-1944) 

• Temporary Battery (Battery 9): four 155mm guns (1942-1944) 

Fishermans Island Military Reservation:  

• Battery 227 (Battery 11): two 6-inch guns (1943-1965) 

• Battery Lee (AMTB Battery 20): two 3-inch guns (1942-1944) 

• AMTB Battery 24: two 90mm guns (1943-1946) 

• Emergency Battery: four 5-inch pedestal mount guns (1917-1919) 

Figure 4-47 depicts some of the fields of fire for the various guns emplaced at Fort Custis 

and Fishermans Island, and reference OCGS003 contains additional illustrations of the 

fields of fire for guns installed at these locations. Based on an analysis of these fields of 

fire, it is inferred that the guns fired from these installations overlap with the Inner 

Coastal Defense Range site identified at Fort Story.  Based on the operational similarity 

of Batteries Winslow, Temporary Battery (Battery 9) at Fort Custis, and Battery 227 

(Battery 11) at Fishermans Island with identical guns at Fort Story, and records pertaining 

to the ammunition types authorized for firing from these guns presented in Table 4-2, it is 

considered unlikely that HE-filled munitions were fired from these batteries.  However, 

no such documentation exists to dismiss the firing of HE-filled munitions from the 

Railway Artillery (Battery 8—likely 37-mm subcaliber) at Fort Custis, or Battery Lee, 

AMTB Battery 24, and Emergency Battery at Fishermans Island.  Therefore, the 
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munitions fired from these guns may be present in the Inner Coastal Defense Range site, 

although they were not fired from Fort Story.  

 
 

Figure 4-47: Fields of Fire from Guns at Cape Charles, VA 
(Source:  Old Coast Guard Station Museum) 

4.24 POTENTIAL MEC AND MC 

Map 4-47 presents the MRS boundary for the Inner Coastal Defense Range based on the 

findings of this SI.  Table 4-3 presents the potential MEC and the associated MC that 

may be present at this site based on information obtained regarding the types of weapons 
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and munitions reportedly fired from each of the batteries that fired munitions containing 

HE.   

Table 4-3: Summary of Potential MEC and MC 
Inner Coastal Defense Range 

Battery Potential 
Munitions 

Primary Release 
Mechanism Potential MEC Potential MC 

Batteries  
A and B 

5- and 6-inch 
mortars 

M1903 5-inch gun 
M1900, 6-inch gun 
 
 

UXO Black powder (potassium 
nitrate, sulfur, and 
charcoal), smokeless 
powder (nitrocellulose, 
dinitrotoluene, 
dibutylphthalate, and 
diphenylamine), TNT, lead 
azide, tetryl, mercury 
fulminate 

Battery AA-1 3-inch MKI 
shrapnel and HE  

1917M1A2 gun UXO Black powder, 
nitrocellulose, 
diphenylamine, mercury 
fulminate, TNT, lead 
azide, tetryl, lead (Pb), 
antimony (Sb)  

Railguns 37-mm 
subcaliber 

37 caliber gun 
mounted on railgun 
 

UXO Black powder, lead azide, 
tetryl, TNT, 
cyclotrimethylenetrinitram
ine (RDX), Pb, Sb  

Examination 
Battery 

3-inch MK1 HE M1902M1 gun  UXO Black powder, 
nitrocellulose, 
diphenylamine, mercury 
fulminate, TNT, lead azide, 
tetryl, Pb, Sb 

Battery 21 90-mm HE 
M71/.50 caliber 
ball/37-mm 

M1 90-mm AMTB 
gun 
 
.50 caliber machine 
gun 
 
37-mm gun 

UXO Black powder, 
nitrocellulose, 
dinitrotoluene, 
dibutylphthalate, 
diphenylamine, TNT, 
RDX, lead azide, tetryl, Pb, 
Sb 

Battery 22 90-mm HE 
M71/.50 caliber 
ball/37mm 

M1 90-mm AMTB 
gun 
 
.50 caliber machine 
gun 
 
37-mm gun 

UXO Black powder, 
nitrocellulose, 
dinitrotoluene, 
dibutylphthalate, 
diphenylamine, TNT, 
RDX, lead azide, tetryl, Pb, 
Sb 

Battery 7A M1, M2, and 
M4 mines 

Unrecovered mine, 
broken cable 

UXO TNT 

Mine Casemate 
1/2  

M6 mines Unrecovered mine, 
broken cable 

UXO TNT 

Railway 
Artillery 
(Fort Custis) 

37-mm 
subcaliber 

37 caliber guns 
mounted on railguns 

UXO Black powder, lead atide, 
tetryl, TNT, RDX, Pb, Sb 

Battery Lee 
(Fishermans 
Island) 

3-inch MK1 HE M1902 M1 gun UXO Black powder, 
nitrocellulose, 
diphenylamine, mercury 
fulminate, TNT, lead azide, 
tetryl, Pb, Sb 
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Battery Potential 
Munitions 

Primary Release 
Mechanism Potential MEC Potential MC 

AMTB Battery 
24 
(Fishermans 
Island) 

90-mm HE M1 90-mm AMTB 
gun 

UXO Black powder, 
nitrocellulose, 
dinitrotoluene, 
dibutylphthalate, 
diphenylamine, TNT, 
RDX, lead azide, tetryl, Pb, 
Sb 

Emergency 
Battery 
(Fishermans 
Island) 

5-inch mortars M1903 5-inch gun UXO Black powder (potassium 
nitrate, sulfur, and 
charcoal), smokeless 
powder (nitrocellulose, 
dinitrotoluene, 
dibutylphthalate, and 
diphenylamine), TNT, lead 
azide, tetryl, mercury 
fulminate 
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5.0 CONCEPTUAL SITE MODEL 

CSMs for the Inner Coastal Defense Range site identified during the SI are presented in 

this section.  In the event that additional MMRP sites are identified in the future at Fort 

Story, information pertaining to the geographical, physical, land use, ecological, cultural, 

and environmental setting is presented herein.  As the one MMRP site identified during 

this SI exists wholly offshore, following the discussion of Fort Story, the CSM for the 

Inner Coastal Defense Range site is presented and site-specific information for this area 

is provided to supplement the general information on Fort Story.   

5.1 GENERAL FORT STORY PROFILE 

5.1.1 Geography 

Fort Story is located on Cape Henry, which is bordered on the northeast by the Atlantic 

Ocean and on the northwest by the Chesapeake Bay. To the south, it is bordered by the 

2,770-acre First Landing State Park and is adjacent to Virginia Beach, VA. Fort Story is 

the satellite Installation of Fort Eustis, situated about 45 miles northwest (GeoMarine, 

2005). 

5.1.2 Land Use and Demographics 

Fort Story is a 1,458-acre Installation located on the tip of Cape Henry. The 430-acre 

cantonment area is located throughout the central and northern part of the Installation. 

This area contains the highest concentration of land uses and infrastructure including 

housing, recreation, indoor training, and the Installation’s administrative functions 

(GeoMarine, 2005). 

The Installation is located north of Virginia Beach, VA, which has a population of 

435,619 according to the 2006 U.S. Census. It is primarily a resort city, and tourism is the 

largest industry (GeoMarine, 2005). 

5.1.3 Physical Profile 

5.1.3.1 Climate 

The total annual precipitation in the Fort Story area is 45 inches, and most falls from 

April to September. The average winter temperature is 42 degrees, and the average 
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summer temperature is 77 degrees. The highest recorded temperature is 103 degrees, and 

the lowest recorded temperature is 5 degrees. The warmest month is normally July, and 

the coldest is January. The average daily maximum temperature is 68 degrees, and the 

minimum is 51 degrees. The prevailing wind is from the southwest, and nor’easters are 

common. Thunderstorms occur approximately 37 times each year, and hurricanes and 

tropical storms occur mainly in the late summer to early fall (GeoMarine, 2005).  

5.1.3.2 Geology 

Fort Story is underlain with unconsolidated Coastal Plain sediments from the Quaternary, 

Tertiary, and Cretaceous periods overlaying a crystalline basement. The top layer of 

Quaternary and Tertiary deposits contains formations of Holocene, Pleistocene, Pliocene, 

and Miocene ages and is about 900 to 1,100 feet deep. Below this layer sits the upper 

Cretaceous; the top part of this layer is about 90 to 100 feet thick and is composed of 

gray-to-green, clayey and silty, fine-to-coarse pebbly sand. The middle of the Upper 

Cretaceous is about 60 feet thick and is composed of fine-to-coarse glauconitic quartz. 

The lower part is about 200 feet thick and is composed of laminated to thick-bedded, 

olive-gray silt, clay, and fine sand that is in part glauconitic and shelly. The lower 

Cretaceous is a clastic wedge that thickens northeastward and eastward and is fluvial-

deltaic in origin. This deposit consists of quartzo-feldspathic sands, gravels, silts, and 

illite/smectite clays (GeoMarine, 2005).  

Fort Story is located in Earthquake Hazard Zone 1, which means that if an earthquake 

occurred, there would be a slight possibility for damage. No earthquakes have ever been 

centered over Fort Story since records have been kept, and earthquakes in Virginia are 

rarely strong, although Virginia is considered to be seismically active (GeoMarine, 2005).  

The front of the Installation is a coastal zone of 19,000 feet of beaches that are exposed to 

wind and wave energy. The western and northern shorelines front the Chesapeake Bay, 

and the south shorelines front the Atlantic Ocean. The eastern shoreline has experienced 

recession at a constant rate due to the net transport of sand from east to west (GeoMarine, 

2005). 
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5.1.3.3 Topography 

The Fort Story area is in the eastern part of a partially submerged section of the Atlantic 

Coastal Plain physiographic province. Topography of this area is mainly narrow, well-

drained ridges intermixed with poorly drained flatlands and coastal areas (GeoMarine, 

2005).  At Fort Story, topography is dominated by linear sand ridges, sand flats, and 

wetland areas, as illustrated in Figure 5-1.  A large central sand ridge runs parallel to the 

coastline and bisects the majority of Fort Story.  This ridge reaches a maximum elevation 

of 85 feet above mean sea level.  A second series of sand ridges exists along the eastern 

shoreline of the Installation and consists of an active sand dune complex that ranges from 

5 to 15 feet above mean sea level. 

5.1.3.4 Soil 

The INRMP identified 11 soil types at Fort Story.  Corolla-Duckston is found at coastal 

dunes and flats, and consists of fine, moderately well-to-poorly drained sands. Duckston 

is found in low flats and shallow depressions between coastal dunes, and consists of fine, 

poorly drained, hydric sands. Flipp is found on high, wooded coastal dunes and consists 

of excessively drained fine sand and sand. Lakehurst Variant is found on low, wooded 

dunes and tow slopes, and consists of moderately well-drained fine sand and sand. 

Newhan is found on grass- and shrub-covered high sand dunes in coastal areas and 

consists of excessively drained fine sand. Newhan-Corolla is found in coastal areas, 

mostly behind the primary foredune, and consists of excessively drained-to-somewhat 

poorly drained fine sand. Pamlico-Lakehurst Variant Complex is found in low, wooded 

swamps and low dunes, and consists of moderately well-to-very poorly drained sand and 

partially decomposed organic material. Pamlico mucky peat is found in depressions and 

troughs between wooded and coastal dunes, and consists of very poorly drained hydric 

partially decomposed organic material. Psamments is found in disturbed or dredged 

coastal areas, and consists of moderately well-to-well drained disturbed sandy material.  

Urban areas, where greater then 80 percent of the surface is covered by parking lots, 

buildings, and other structures, have no soils characteristics. Soil slopes range from 0 

percent to 30 percent; however, most are nearly level. Hydric soils are found in the 

southeastern to south-central part of the Installation (GeoMarine, 2005).   
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5.1.3.5 Hydrogeology 

The average depth to groundwater at Fort Story is 10 feet, and depth to groundwater 

ranges from 0 feet near the shore to 40 feet at high areas. There are six aquifer units that 

are found in the Fort Story region and are separated by intervening semi-confining units. 

The aquifers in order of increasing depth are: the Columbia Aquifer, the Yorktown-

Eastover Aquifer, the Chickahominy-Piney Point Aquifer, the Upper Potomac Aquifer, 

the Middle Potomac Aquifer, and the Lower Potomac Aquifer. Shallow groundwater in 

the Fort Story area forms a mound that extends into the Installation from the First 

Landing State Park area. Flow is away from the dome in the direction of the coastline and 

southward towards the wooded wetland. Potable water for Fort Story comes mainly from 

surface reservoirs. The nearby cities of Virginia Beach and Norfolk, as well as private 

wells, supplement their water supply with deep wells into the Yorktown-Eastover aquifer 

(GeoMarine, 2005). 

5.1.3.6 Hydrology 

Storm water at Fort Story runs into ditches that convey the water via drainage ditches or 

storm lines to the Chesapeake Bay, Atlantic Ocean, and wetlands. There are no streams 

on Fort Story, which means that runoff that flows into wetlands either infiltrates into the 

soil or is lost through evaporation or evapotranspiration (GeoMarine, 2005).  Several 

small ponds are also located at Fort Story, and the southernmost portion of the 

Installation is comprised nearly entirely of a low-lying wetland. 

5.1.3.7 Vegetation 

Fort Story has approximately 507 acres of maritime forest that is habitat for loblolly pine, 

pignut hickory, American Holly, Black gum, sweetleaf, sassafras, muscadine grape, 

greenbrier, and yellow Jessamine. The interior of the Installation is habitat to young 

swamp black gum-red maple-bald cypress forested swamp.  
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There are 160 acres of sand beaches and dunes that are habitat to beachgrass, 

broomsedge, sea oats, panic grasses, dune sandbur, black cherry, live oak, scrub pine, 

persimmon, and lespedeza (GeoMarine, 2005).  

Fort Story’s ponds are habitat to several rare plants. The most significant is the 

viviparous spikerush, which is a small vegetatively proliferous graminoid that is common 

in the shallow aquatic and drawdown zones. In Virginia, this plant is known to exist only 

at Fort Story. Another rare plant is the sedge American lipocarpha, which grows in wet 

sandy shores on one of the Installation’s lakes and is found in only one other site in 

Virginia. Other species found in this habitat are creeping rush, coast flatsedge, warty 

panic grass, Richard yellow-eyed grass, water-thread pondweed, and a bladderwort 

species (GeoMarine, 2005). 

Fort Story is also habitat to landscape trees and shrubs, including Kentucky bluegrass, tall 

fescue, domestic rye grass, Bermuda grass, redtop, crab grass, orchard grass, and white 

clover. Also found on the Installation are some common invasive species, including 

kudzu, Japanese honeysuckle, camphorweed, sheep sorrel, cockle bur, phragmites, and 

spotted cat’s ear (GeoMarine, 2005).   

5.1.3.8 Beneficial Resources 

The Installation’s lakes are habitat to game species, including largemouth bass and  

bluegill, which are the most common. Also found were gambusia, pumpkinseed sunfish, 

brown bullhead, golden shiner, bluespotted sunfish, black crappie, and white perch. 

Marine fauna are found offshore of Fort Story and include Atlantic croaker, American 

eel, bay anchovy, black sea bass, common squid, cownose ray, dusky shark, king 

mackerel, oyster toadfish, sand tiger shark, silver perch, spiny dogfish, spotted sea trout, 

striped bass, striped flounder, and winter skate. Thirty reptiles and 16 amphibian species 

occur in the region, including many species of frogs, salamanders, snakes, and turtles 

(GeoMarine, 2005). 

Fort Story is listed as a Historic District in the National Register of Historic Places under 

the National Historic Preservation Act. Within Fort Story are two historical lighthouses, 

and some of the buildings and structures constructed from 1918 to 1949 at Fort Story are 
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considered historically significant. The Cape Henry Memorial that commemorates the 

site where a wooden cross was erected by early English settlers when they landed at Cape 

Henry in 1607 is also located at the Installation.   

5.1.3.9 Ecological Profile 

Fort Story has four designated conservation areas to protect rare species and heritage 

resources. The West Beach Dunes Conservation area, a 150-acre region of beach, dune, 

and maritime scrub/forest habitats, is home to 4 State-ranked rare plant species and 

possibly the rare tiger beetle, along with 26 other plant species. The East Beach Dunes 

Conservation area is a 70-acre region similar to the West Beach Dunes Conservation area 

and provides habitat to sea-coast marsh elder and coast bedstraw, which are on the State 

watch list. The Interior Dunes and Wetlands Conservation area is a 450-acre region that 

provides habitat to five State rare plant species and three State rare animal species. The 

State rare plants are American lipocarpha, pineland tick-trefoil, viviparous sprikerush, 

wild olive, and bluejack oak. State rare animal species include eastern big-eared bat, fine-

lined emerald, and comet darner. The East Gate Lake Conservation area is 2.5 acres and 

is home to a medium-sized population of viviparous spikerush. This is the only location 

where this species occurs in Virginia (GeoMarine, 2005). 

The Fort Story and Cape Henry area are home to at least 30 species of mammals, 

including shrews, moles, bats, otters, minks, foxes, raccoons, mice, muskrats, opossums, 

and rabbits. Approximately 140 bird species live in the area, including Acadian 

flycatcher, black and white warbler, black crowned night heron, brown-headed nuthatch, 

cedar waxwing, golden-crowned kinglet, great egret, greater scaup, green heron, osprey, 

red-shouldered hawk, red-tailed hawk, spotted sandpiper, snowy egret, Wilson’s snipe, 

and yellow-bellied sapsucker (GeoMarine, 2005).  

The threatened loggerhead turtle could nest on Fort Story’s beach, but it has never been 

seen on the Installation. Within a 2-mile radius of Fort Story, there are State-listed 

endangered species, including the chicken turtle, the eastern big-eared bat, 13 plant 

species, and 9 invertebrate species (GeoMarine, 2005).  
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5.1.4 Security 

Access to Fort Story is restricted through the use of manned security gates that control 

access to the Installation. The majority of the Installation is fenced, with the exception of 

the shoreline along the Atlantic Ocean and Chesapeake Bay. Access to the Installation is 

restricted to Army personnel, authorized civilian personnel, contractors, and visitors.  

Security personnel routinely patrol the Installation by vehicle.  Access to portions of the 

Installation is restricted based on the activities being conducted by various tenant 

organizations.   

5.2 INNER COASTAL DEFENSE RANGE (STORY-002-R-01) 

5.2.1 Area and Layout 

The Inner Coastal Defense Range is located offshore of Fort Story and comprises 

portions of the Atlantic Ocean and the Chesapeake Bay.  This site consists of a complex 

of historical firing fans emanating from former coastal defense batteries where training 

with HE-filled munitions was conducted, and historical underwater mine fields were 

located.  The site is comprised entirely of open water, and there are no land masses (or 

islands) located within its boundaries. 

5.2.2 Structures 

The only structure within the site is a section of the Chesapeake Bay Bridge-Tunnel 

located in the northwestern portion of the site. This structure was built in the early 1960s 

and consists of a series of bridges and tunnels that connects southeastern Virginia to the 

Delmarva Peninsula to the north.  No other structures other than navigational buoys are 

located within the site. 

5.2.3 Utilities 

Other than utilities associated with the Chesapeake Bay Bridge-Tunnel, there are no 

identified utilities marked on navigational maps of the area (NOAA, 1999).  

5.2.4 Boundaries 

The land uses outside the boundaries of the Inner Coastal Defense Range are described as 

follows: 
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• Western boundary: Chesapeake Bay, Fort Story, and Virginia Beach 

• Eastern boundary: Atlantic Ocean 

• Northern boundary: Fishermans Island National Wildlife Refuge, 

 Chesapeake Bay, and Atlantic Ocean 

• Southern boundary: Atlantic Ocean 

5.2.5 Security 

The site resides completely offshore, and is accessible to recreational, commercial, and 

military ships and boats. Owing to the extensive use of this area as the primary entry for 

commercial shipping into the Chesapeake Bay, there are established and regulated 

shipping lanes for commercial and military ships that pass through the area, including the 

Thimble Shoal Channel, Chesapeake Channel, Cape Henry Channel, Atlantic Ocean 

Channel, and North Channel.  Of these channels, the Thimble Shoal Channel, the Cape 

Henry Channel, and the Atlantic Ocean Channel comprise the major shipping channels 

off the coast of Fort Story.  The Thimble Shoal Channel is the southernmost channel and 

ranges from 1,900 feet wide with a 50-foot minimum depth and a section that is 2,500 

feet wide with a 40-foot minimum depth.  The Cape Henry Change (part of the 

Chesapeake Channel) is the northernmost channel and includes a section that is 1,700 feet 

wide with a 50-foot minimum depth, and another portion that is 2,300 feet wide with a 

40-foot minimum depth.  The Atlantic Ocean Channel is located to the east/northeast of 

Fort Story and is also maintained with a 50-foot minimum depth. These shipping 

channels are maintained by USACE, Norfolk District, and shipping in these channels is 

regulated by the U.S. Coast Guard. 

5.2.6 Physical and Ecological Profile 

The physical profile of the Inner Coastal Defense Range is similar to that presented in 

Section 5.1.3 regarding climate and the underlying geology.  The natural bathymetry of 

the area slopes steeply away from Fort Story toward Fishermans Island to the north, and 

reaches a depth of over 40 feet within 0.5 mile of the shoreline to over 85 feet within the 

Chesapeake Channel located approximately 2 nautical miles offshore.   The water then 

5-10 



SITE INSPECTION REPORT JUNE 2008 
FORT STORY, VIRGINIA 
 

shallows to depths less than 20 feet approximately 4 nautical miles to the north of Fort 

Story, and then continues to shallow toward Fishermans Island. The maintained shipping 

lanes and dredged channels control the bathymetry in these areas with water depths 

exceeding 40 feet.  

Potential cultural resources in the area include shipwrecks in the waters around Cape 

Henry.  Some of the wrecks are still present today and are noted on nautical charts.  Local 

weather patterns and swirling tidal currents during storm events have unearthed and 

washed parts of wrecks ashore at Fort Story and along Virginia Beach.  

Marine fauna found in this portion of the Atlantic Ocean and Chesapeake Bay include the  

Atlantic croaker, American eel, bay anchovy, black sea bass, common squid, cownose 

ray, dusky shark, king mackerel, oyster toadfish, sand tiger shark, silver perch, spiny 

dogfish, spotted sea trout, striped bass, striped flounder, and winter skate. Right whales 

also are known to migrate through this area.  

5.2.7 Land Use and Exposure Profile 

5.2.7.1 Current Land Use/Activities 

Owing to the offshore location of this site, current land use is comprised of marine 

activities.  The primary activity is the commercial and military passage of vessels within 

established shipping lanes and the maintained shipping channels.  An area located to the 

west of Fort Story is identified as a mooring area for military and commercial vessels 

with explosives.  Both commercial and recreational fishing are also conducted in the area, 

although there is a danger area annotated on nautical charts and restrictions on anchoring 

or dredging due to the potential for underwater mines on the ocean bottom. 

5.2.7.2 Current Human Receptors 

The potential human receptors are persons who may come in contact with MEC or MC 

present in the sediments.  The most likely means of this contact is through dredging 

sediments to maintain shipping channels or commercial fishing using dredging 

techniques that ignore the posted restrictions.    
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5.2.7.3 Potential Future Land Use 

Potential land use is expected to be consistent with the current use (commercial, military, 

and recreational shipping/boating). 

5.2.7.4 Potential Future Receptors 

Potential future human receptors are the same as current receptors. 

5.2.7.5 Ecological Receptors 

No ecologically sensitive species are known to be located at this site. 

5.2.8 Munitions/Release Profile 

Table 5-1 presents a summary of the types of munitions that may potentially exist at the 

site based on information obtained during this SI.  The mechanisms by which the 

munitions were released into the environment are also presented in this table.  The typical 

release mechanisms for the Inner Coastal Defense Range were intentional firing into 

target areas or the unintended release of underwater mines.   

Table 5-1: Summary of Potential Munitions Types 

Battery Potential Munitions Primary Release Mechanism 
Batteries A and B 5- and 6-inch mortars M1903 5-inch gun 

M1900, 6-inch gun 
Battery AA-1 3-inch MKI shrapnel and HE 1917M1A2 gun 
Railguns 37-mm subcaliber 37 caliber gun mounted on railgun 
Examination Battery 3-inch MK1 HE M1902M1 gun  
Battery 21 90-mm HE M71/.50 caliber 

ball/37-mm 
M1 90-mm AMTB gun 
.50 caliber machine gun 
37-mm gun 

Battery 22 90-mm HE M71/.50 caliber 
ball/37-mm 

M1 90-mm AMTB gun 
.50 caliber machine gun 
37-mm gun 

Battery 7A M1, M2, and M4 mines Unrecovered mine, broken cable 
Mine Casemate 1/2  M6 mines Unrecovered mine, broken cable 
Railway Artillery 
(Fort Custis) 

37-mm subcaliber 37 caliber guns mounted on railguns 

Battery Lee 
(Fishermans Island) 

3-inch MK1 HE M1902 M1 gun 

AMTB Battery 24 
(Fishermans Island) 

90-mm HE M1 90-mm AMTB gun 

Emergency Battery 
(Fishermans Island) 

5-inch mortars M1903 5-inch gun 
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5.2.8.1 Maximum Probable Penetration Depth 

The maximum probable penetration depths of the various munitions fired into this range 

are dependent upon the trajectory the munitions were fired, the munitions type, and the 

depth of water that the munitions travelled through prior to reaching the sediments in the 

Atlantic Ocean or Chesapeake Bay. Munitions that were fired at targets closer to 

Fisherman Island, where the water is generally shallower, may have penetrated the 

sediments, although accurate estimates of the penetration depths are not available. 

Munitions fired from mortars and artillery that had a high trajectory of firing (such as 

those fired from Batteries A and B; Battery AA-1; and the Railguns) are more likely to 

have penetrated the sediments than the munitions fired from the Examination Battery or 

Battery 21 and 22, which had lower trajectories and would have decelerated through the 

water prior to coming to rest on the ocean bottom.  Any underwater mines that were 

released would likely reside on the floor of the ocean as opposed to penetrating the 

sediments.  

5.2.8.2 MEC Density 

According to the historical records obtained during this SI, the targets used for firing 

practice were towed behind boats or pulled by airplanes. Records indicate that shipping 

traffic was alerted and halted when training occurred, but no records were found that 

identified specific target areas. Therefore, establishing areas of potentially high or low 

MEC density is difficult.  Based on the historical firing fans of the batteries that were 

used to define this site (Figure 4-45), MEC density is estimated to be greater in the areas 

where a larger number of historical firing fans overlapped, and lower near the edges of 

the firing fans that define the boundaries of the site.  The area predicted to have the 

highest density of MEC extends in a northeasterly direction from Fort Story, although the 

actual MEC density is unknown.   

5.2.8.3 Associated Munitions Constituents 

As noted in Table 4-1, the MC associated with this site includes the following: black 

powder (potassium nitrate, sulfur, and charcoal); smokeless powder (nitrocellulose, 

dinitrotoluene (DNT), dibutylphalate, and diphenylamine); nitrocellulose; TNT; RDX; 

tetryl; lead azide; mercury fulminate; Pb, and Sb.  
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5.2.8.4 Transport Mechanisms/Migration Routes 

The primary transport mechanisms and their viability and potential significance at the 

Inner Coastal Defense Range site include the following: 

Erosion/Sedimentation:  This range is located offshore in the Atlantic Ocean and 

Chesapeake Bay.  This area is subject to tidal action as well as erosion and deposition 

during storm events. In areas of shallow water, storms may cause sediments to be 

disturbed and MEC moved. This area is also subject to sedimentation, as evidenced by 

the dredging required to maintain the shipping channels.  Sedimentation would result in 

the covering of MEC that would restrict its potential movement.  

Given the volume and flow of water present in the area, the potential transport and 

migration of MC is probably undetectable. 

Sediment Disturbance:  Disturbance of the sediments via wave action or dredging of 

sediments could lead to the transport and migration of MEC and associated MC.  

5.2.9 Pathway Analysis 

Figure 5-2 presents a MEC pathway analysis for the Inner Coastal Defense Range.  The 

primary exposure pathway for human receptors is contact with MEC during dredging or 

fishing activities that use dredge-type or bottom-dragging nets. Benthic organisms in the 

ocean/bay floor could also contact MEC, although this contact would not affect biota 

populations; therefore, this pathway is considered incomplete.  Installation personnel and 

authorized contractors or visitors to Fort Story are not considered to have complete 

pathways because this range is located completely offshore. 

As discussed in Section 5.2.5, dredging activities, conducted by USACE Norfolk District 

and its contractors, are known to occur in the Chesapeake Channel and Thimble Shoal 

Channel. Portions of both of these channels exist within the Inner Coastal Defense 

Range.  Although these channels have been dredged in the past, they are required to be 

periodically dredged as sediments continue to fill them, and the potential exists for MEC 

to migrate along with the sediments; thus providing a potential for exposure to workers 

operating the dredges.   

5-14 



SIT
E

 IN
SPE

C
T

IO
N

 R
E

PO
R

T
 

JU
N

E
 2008 

FO
R

T
 ST

O
R

Y
, V

IR
G

IN
IA

 
 

 

Figure 5-2: M
E

C
 E

xposure Pathw
ay, Inner C

oastal D
efense R

ange 
 

5-15 



SITE INSPECTION REPORT JUNE 2008 
FORT STORY, VIRGINIA 
 

URS contacted USACE Norfolk District regarding the dredging activities, and inquired 

regarding any encounters with MEC and the location where dredge materials were 

placed.  According to the Operations Office of the Norfolk District, which is in charge of 

the dredging (see Appendix C), MEC has been encountered during dredging of various 

channels in the area, and in 2006 there was an explosion that cracked a 2-inch thick cast 

iron pipe used to dredge the sediments in the Atlantic Ocean Channel. According to the 

Norfolk District, the dredge materials are placed in the Dam Neck Off-shore Disposal 

Site.  This site is located within an existing operational firing fan used by the Naval Air 

Station Oceana Dam Neck Annex.  As this is an operational range area, this site is not 

eligible for inclusion under the Fort Story MMRP.  However, a potentially complete 

pathway does exist for dredge workers maintaining the shipping channels in portions of 

the Inner Coastal Defense Range site.  

Figure 5-3 presents a MC pathway analysis for the site.  No complete pathways are 

anticipated under the vegetation or domestic animal food chain pathway exposure routes.  

The pathways between game/fish/prey and all receptors are considered unlikely to be 

complete because the quantity of water flowing through the area makes the measurable 

impact that MC would have on fish harvested and consumed by humans or other biota 

unlikely.  

Potentially complete pathways for ingestion and dermal contact exist between surface 

water/sediment, because biota may have contact with sediments that are affected with 

MC; however, this input is considered unlikely to affect a biota’s population, and 

therefore is considered to be incomplete.  The only human receptor pathways considered 

potentially complete are dredge worker and commercial fisherman, because these 

receptors may contact sediments during the course of their work.  However, given the 

quantity of surface water flowing in this area and the localized nature of any MC in the 

sediment, it is improbable that any MC in surface water or sediment that a receptor would 

come in contact with would be present at a concentration to have an adverse health effect. 

Therefore, this pathway is considered to be incomplete. 

Groundwater, subsurface soil, and surface soil exposure routes are incomplete because 

these media are not present at the site. 
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6.0 MUNITIONS RESPONSE SITE PRIORITIZATION PROTOCOL 
RESULTS 

An MRSPP ranking was completed for the one MRS associated with Fort Story based on 

information obtained during the HRR.  The MRSPP rankings are used by the DoD to 

prioritize sites for further action.  In general, the lower the numerical ranking, the higher 

the priority the site is given. In compliance with 32 CFR §179.5, the U.S. Army provided 

notification to VDEQ on August 1, 2007, that it was performing the MRSPP ranking and 

provided VDEQ with the opportunity to participate in the application of the MRSPP rule. 

The Army also published public announcements in The Virginian-Pilot, Norfolk, VA, on 

August 8 and 9, 2007; and The Wheel (a local publication for the personnel at Fort 

Eustis), on August 7, 2007.  These announcements requested information from the public 

pertinent to prioritization or sequencing decisions of the MRS to ensure that the local 

community was aware of the opportunity to participate in the application of the rule.  

Copies of the notification and announcements are included in Appendix G.   

VDEQ did participate as a stakeholder in the review of this SI Report, and no response 

was obtained from the public to the announcement. The MRSPP worksheets are included 

as Appendix F, and Table 6-1 summarizes the MRSPP ranking. 

Table 6-1:  Summary of MRSPP Priority Ranking 

MRS Name AEDB-R Number Priority Ranking 

Inner Coastal Defense Range STORY-002-R-01 3 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the CTT Range Inventory Report, one MMRP site, the Small Arms Range 

(STORY-01-R-01), was originally identified at Fort Story. Information obtained 

regarding a change in the operational ranges of Fort Story resulted in this site being found 

ineligible for inclusion in the MMRP because it was located in an operational range area.   

A review of historical documents obtained during the SI identified the presence of several 

coastal batteries that were not identified in the CTT Range Inventory Report.  

Documentation was found that indicated guns at these batteries were fired, and that 

several of the batteries fired munitions that may have contained HE.  Based on these 

findings, a new MRS was defined, the Inner Coastal Defense Range (STORY-002-R-01).  

This site comprises 258,510 acres and is located beyond the Installation boundary of Fort 

Story within the Atlantic Ocean and Chesapeake Bay, as illustrated in Figure 7-1.  MC 

was not considered a concern near the batteries because of coastal erosion, soil removal 

during construction, and the lack of persistence of MC in soils at this type of firing point.  

Table 7-1 presents a summary of the findings for both of the sites evaluated during this 

SI, including the one found to be ineligible for further inclusion under the MMRP.  A 

brief discussion of the Inner Coastal Defense Range follows this table. 

Table 7-1: Summary of SI Findings 

Site  
Name 

AEDB-R 
Number 

 
CTT vs. SI Acreage 

 
Comments 

Small Arms 
Range 

STORY-001-R-01 3/0 This site is located within the 
operational range area and is ineligible 
for the MMRP. 

Inner Coastal 
Defense Range 

STORY-002-R-01 NA/258,510 Information indicated that several 
batteries potentially fired HE rounds 
into this area; therefore, this was 
identified as a new MMRP site. 

NA = Not available 

 

The Inner Coastal Defense Range MRS was developed by complexing portions of the 

historical firing fans of batteries that may have fired munitions potentially containing 

explosives (i.e., not CI or sand-filled practice rounds).  These batteries included Batteries 

A and B; Battery AA-1; Railguns (37-mm subcaliber); Examination Battery; Battery 21, 
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and Battery 22.  This site also comprises areas where underwater mines associated with 

Battery 7A and Mine Casemate 1/2 were located.  Although these mines were placed as 

part of the coastal defense during WWII, according to notations on NOAA Chart 12221, 

Chesapeake Bay Entrance, there is a warning that while the area is open to navigation, 

vessels are cautioned not to anchor, lay cable, dredge, or trawl because of residual danger 

from mines on the bottom of the ocean in this area.     

Based on the operational periods of these various batteries, this site (or portions thereof) 

was used from 1917-1949.  It is also possible that inert training rounds from other 

batteries that only fired this type of projectile are located within this site. In addition, it is 

possible that both HE-filled munitions and inert training rounds fired from guns emplaced 

at Fort Custis and on Fishermans Island are present within the Inner Coastal Defense 

Range MRS. 

During the second TPP meeting held on March 18, 2008 (Appendix E), the stakeholders 

agreed that the Inner Coastal Defense Range MRS did not require any field investigation 

as part of the SI, but would require additional investigation for MEC during an RI.  Based 

on the CSM, MC is not expected to pose a hazard to human health or the environment; 

therefore, NFA is recommended for MC.  However, if during the investigation for MEC, 

areas of concern are identified, sampling for MC may be warranted. The SI 

recommendations are summarized in Table 7-2. 

Table 7-2:  Summary of SI Recommendations 
Recommendations Basis for Recommendation MRS 

(AEDB-R) 
MRSPP 
Priority MEC MC MEC MC 

Small Arms 
Range (STORY-
001-R-01) 

N/A N/A N/A Ineligible for the 
MMRP.  Located 

within an 
operational 

range. 

Ineligible for the MMRP.  
Located within an 
operational range. 

Inner Coastal 
Defense Range 
(STORY-002-R-
01 

 
3 

 
RI 

No 
Further 
Action 

Potential MEC 
fired from 

batteries at Fort 
Story and TPP2; 
decision to move 
the site forward. 

MC unlikely to have 
adverse impact on human 

health or ecological 
receptors. However, if 

MEC investigation 
identifies areas of 

concern, MC sampling 
may be warranted. 

N/A = Not applicable 
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Fort Story, VA 
Archival Research Report 

Heritage Research Center, Ltd. 
August 6, 2007 

 
Heritage Research Center, Ltd. conducted archival research related to this installation.  
The following lists the repositories visited and sources reviewed in that effort.  The list 
reflects the entries/collections and boxes we actually reviewed.  It should be noted that 
Heritage reviewed finding aids and catalogs extensively for each repository, entry and 
collection to identify potentially relevant materials for review.   
 
National Archives and Records Administration – College Park, MD 
 

Textual Branch 
 

RG 51, Records of the Office of Management and Budget 
• Entry 127, Records of the Office of Management and Organization, Property and 

Supply Management Branch, 1953-1960 
o Box 1 - Nothing relevant; records concerned other installations. 

 
RG 77, Office of the Chief of Engineers 

• Entry 391, Construction Completion Reports, 1917-1943 
o Boxes 47-49, 55-58, 67, 125, 268, 269- Nothing relevant; records 

concerned other installations. 
o Box 308, 309 – Contained records related to For Story, but nothing 

relevant to range areas or ordnance. 
• Entry 391B, Construction Completion Reports, 1917-1943 

o Boxes 13-16, 19, 79 - Nothing relevant; records concerned other 
installations. 

o Box 90 – Contained reports concerning Fort Story, but nothing relevant to 
range areas or ordnance. 

• Entry 393, Historical Record of Buildings, 1905-1942 
o Boxes 23-25, 37, 38, 78, 82, 219– Nothing relevant; records concerned 

other installations. 
o Box 256 – Records related to Fort Story, but nothing relevant to range 

areas or ordnance. 
• Entry 1013, General Correspondence with Districts, 1941-1945 

o Boxes 92-101, 136-145, 206-213, 233-243, 273-280, 312-322, 340-344 - 
Nothing relevant; records concerned other installations. 

• Entry 1014, Correspondence with Divisions, 1941-1945 
o Boxes 15-27, 108-118, 122-127 - Nothing relevant; records concerned 

other installations. 
 
RG 92, Office of the Quartermaster General 

• Entry 1974A, Completion Reports, 1917-1919 
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o Boxes 35, 36, 122, 123, 198, 201, 230 - Nothing relevant; records 
concerned other installations. 

• Entry 1975, Completion Reports, 1917-1938 
o Boxes 1-7 - Nothing relevant; records concerned other installations. 

• Entry 1888, General Correspondence, 1917-1922 
o Boxes 8814, 8856, 9596-9615 - Nothing relevant; records concerned other 

installations. 
• Entry 1889, General Correspondence, 1922-1935 

o Boxes 204, 205, 705, 706 - Nothing relevant; records concerned 
administrative matters. 

• Entry 1890, General Correspondence, 1936-1945 
o Boxes 5, 6, 125-128, 273, 518, 723-728, 737 - Nothing relevant; records 

concerned administrative matters. 
 
RG 107, Secretary of War 

• Entry 101, Cross-Reference Sheets to General Correspondence, 1943-1946 
o Boxes 1-15 - Contains nothing of relevance. 

• Entry 102, Administration Assistant to the Secretary of War, 1943-46 
o Boxes 37 (decimal 333) - Contains nothing of relevance.  

• Entry 108, Army and Navy Munitions Board, 1946-1947  
o Boxes 1-10 - Contains nothing of relevance.  

• Entry 159, Under Secretary, Special Assistant for Construction, General 
Correspondence, 1940-45 

o Boxes 893-905 - Contains nothing of relevance. 
• Entry 168, Purchase and Contract Branch Construction Section, Subject Files, 

1940-1942 
o Boxes 1206-1210 - Contains nothing of relevance. 

• Entry 216, Office of Assistant Secretary of War for Air 
o Boxes 178-187 - Contains nothing of relevance. 

 
RG 111, Office of the Chief Signal Officer 

• Entry 1023A, Unclassified Central Decimal Files, 1941-1945 
o Boxes 868-881 - Nothing relevant; records concerned other installations. 
o Box 885 – Contained records related to Fort Story, but nothing relevant to 

range areas or ordnance. 
o Boxes 2004, 2365 - Nothing relevant; records concerned other 

installations. 
• Entry 1023B, Unclassified Central Decimal Files, 1946-1948 

o Boxes 177-179, 397, 477 – Nothing relevant; records concerned other 
installations. 

• Entry 1023C, Unclassified Central Decimal Files, 1948-1950 
o Boxes 133-136, 295, 325 - Nothing relevant; records concerned 

administrative matters. 
 
RG 156, Office of the Chief of Ordnance 

• Entry 646, Histories of Ordnance Field Installations and Activities, 1940-45 
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o Boxes 145-148 – Contains nothing of relevance.  
• Entry 654I, Histories of Ordnance Field Installations and Activities, 1940-45 

o Boxes 69-92 - Contains nothing of relevance. 
• Entry 700, Inspections and Investigative Reports, 1942-44  

o Boxes 23-38 - Contains nothing of relevance.  
• Entry 775, Industrial Service, Executives Division, Installations Branch, Records 

Relating to Ordnance-Owned and Contractor Operated Facilities, 1941-45 
o Boxes 28-46 -  Contains nothing of relevance. 

• Entry 776, Industrial Service; Executives Division; Installations Branch; Records 
Relating to Ordnance-Owned and Contractor Operated Facilities, 1941-45 

o Boxes 47-48 - Contains nothing of relevance. 
• Entry 815, Industrial Service; Ammunition Division, Production Engineering 

Branch, Research and Development Project and Progress Reports Prepared by the 
Radford Ordnance Works, 1942-45 

o Boxes 342-359 – Contains nothing of relevance. 
• Entry 1023A, Histories of Ordnance Field Installations and Activities, 1946-54 

o Boxes 17-23, 48-51, 73-74, 77-78, 87, 92-93, 101-102, 108-111 - Contains 
nothing of relevance. 

• Entry 1023B, Executive Office, Historical Branch, Histories of Ordnance Field 
Installations and Activities, 1946-54 

o Boxes 1-47, 52-72, 75, 113-157 – Contains nothing of relevance. 
• Entry 1124A, Inspection General Office, General Investigative Files, 1950-55  

o Boxes 9, 11-12, 20-23, 26-40 - Contains nothing of relevance. 
• Entry 1124B, Inspection General Office, General Investigative Files, 1950-55 

o Boxes 1-4 - Contains nothing of relevance.  
• Entry 1125, Office of the Ordnance Inspector General, IG Inspector Files, 1950-

1956 
o Boxes 1-24 - Contains nothing of relevance. 

• Entry 1126, Investigation and Inquiry Files, 1955-62 
o Boxes 45-49 - Contains nothing of relevance.  

• Entry 1138B, Reports of Ordnance Observers, 1946-54 
o Boxes 1-2 - Contains nothing of relevance. 

• Entry 1284, Industrial Division, Weapons and Fire Control Branch, Facilities and 
Resources Section, Records Relating to the Expansion or Rehabilitation of 
Ordnance Facilities, 1953-54 

o Box 266 - Contains nothing of relevance.  
• Entry 1337, Installation Status Directive Files, 1954-61 

o Box - Contains nothing of relevance. 
 
RG 159, Office of the Inspector General 

• Entry 26B, General Correspondence, 1917-1934 
o Boxes 6-8, 13-28, 33, 39 – Nothing relevant; records concerned 

administrative matters. 
• Entry 26C, General Correspondence, 1935-1939 
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o Boxes 40, 41, 49, 52, 55-58, 71, 77-78, 226, 250, 251, 257 - Nothing 
relevant; records concerned administrative matters. 

• Entry 26D, General Correspondence, 1939-1947 
o Boxes 395, 403, 410, 412, 426, 510, 519, 520, 524, 528-530, 533, 534 - 

Nothing relevant; records concerned other installations. 
o Box 535 – Contained records related to Fort Story; but nothing relevant to 

range areas or ordnance. 
o Boxes 707-713, 715-717, 721, 722, 760, 768, 915 - Nothing relevant; 

records concerned other installations. 
o Boxes 955-959 – Nothing relevant; records concerned the Virginia 

National Guard. 
o Boxes 1080, 1085 - Nothing relevant; records concerned administrative 

matters. 
• Entry 26E, General Correspondence, 1939-1947 

o Boxes 131-137, 145, 177, 181, 185-187, 190-191 – Nothing relevant; 
records concerned other installations. 

o Box 194 – Contained records related to Fort Story; but nothing relevant to 
range areas or ordnance. 

o Boxes 315, 327, 614, 684 - Nothing relevant; records concerned other 
installations. 

 
RG 160, Headquarter Army Service Forces 

• Entry 25, Director of Plans and Operation Liaison and Control Branch Subject 
File, 1942-1944 

o Boxes 1-18 - Nothing relevant; records concerned other installations. 
• Entry 153, Army Service Forces, Director of Military Training, Central Decimal 

File, Series 1 
o Box 164 – Contained records related Fort Story, but nothing relevant to 

range areas or ordnance. 
o Boxes 165-168, 344-352, 564-566 - Nothing relevant; records concerned 

other installations. 
• Entry 155, Army Special Forces Director of Military Training Army Specialized 

Training, 1942-1946, Historic File, Series 4 
o Boxes 1-4 - Nothing relevant; records concerned other installations. 

 
RG 165, War Department General and Special Staffs 

• Entry 484, Legislative and Liaison Division, Legislative Branch, Correspondence, 
Reports, and Other Papers Relating to Proposed Legislation Affecting War 
Department, January 1943-August 1946, Correspondence and Other Papers 
Relating to Pending Passing Legislation Affecting the War Department, January 
1943-August 1946 

o Boxes 202, 243, 311-313 – Nothing relevant; records concerned 
administrative matters. 

• Entry 484C, Card File of Approved WPA National Defense Projects, 1941-1942 
o Boxes 1-5 - Nothing relevant; records concerned other installations. 



 5

• Entry 484D, War Department Special Staff Legislation and Liaison Division 
Federal Agencies Branch, Federal Works Agency Project Files, 1940-1946 

o Boxes 7-9, 39-41, 62-67, 69-72 – Nothing relevant; records concerned 
other installations. 

 
RG 168, National Guard Bureau 

• Entry 344A, State Decimal File, 1922-1945 
o Boxes 354-415, 475 - Nothing relevant; records concerned administrative 

matters. 
o Box 478 - COPIED a 1939 map which showed heavy bombing targets 

north of Fort Story and a range area. 
 
RG 177, Office of Chief of Arms 

• Entry 4, Office of the Chief of Coast Artillery Document File, 1901-1917, 387-
1044 

o Box 3 - Nothing relevant; records concerned other installations. 
• Entry 8A, Office of the Chief of Coast Artillery, General Correspondence 

o Boxes 212, 213, 262, 263 - Nothing relevant; records concerned 
administrative matters. 

• Entry 8B, Office of the Chief of Coast Artillery, General Correspondence 
o Boxes 596-599, 726 - Nothing relevant; records concerned administrative 

matters. 
• Entry 9, Office of the Chief Coast Artillery Anti-Aircraft Command 1918-1942 

o Boxes 26, 29 – Nothing relevant; records concerned other installations. 
o Box 30 – COPIED two 1931 memorandums regarding Fort Story tow 

target missions and the use of AA guns.  Also copied documents regarding 
1934-1935 aerial missions for anti-aircraft firing.  

o Box 31 – COPIED a 1941 memorandum regarding anti-aircraft training. 
o Boxes 32, 33, 136, 137, 150 - Nothing relevant; records concerned other 

installations. 
• Entry 10, Station Books of Artillery Officers, 1878-1900 

o Box 1 - Nothing relevant; records concerned administrative matters. 
• Entry 34, Office Chief of Artillery, Correspondence 1917-1942 

o Boxes 40-41, 131-132 - Nothing relevant; records concerned other 
installations. 

 
RG 319, Army Staff 

• Entry 47C, Army Intelligence; Project Decimal File, 1941-1945 
o Boxes 1157-1160, 1171, 1172, 1183-1186, 1212, 1221, 1245, 1266, 1274, 

1286– Nothing relevant; records concerned other installations. 
o Box 1316 – Contained documents related to Fort Story, but nothing 

relevant to range areas. 
o Boxes 1325 - Nothing relevant; records concerned other installations. 
o Box 1660 - Contained documents related to Fort Story, but nothing 

relevant to range areas. 
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RG 330, Department of Defense 
• Entry 173, Subject File, 1951-1955 

o Boxes 253-260 – Nothing relevant; materials concerned other 
installations. 

• Entry 179, Assistant Secretary of Defense for Property, Director of Real Property 
Management, Real Estate Division, General Subject File, 1951-53 

o Boxes 40-52 - Nothing of relevance.  
 
RG 334, Records of Inter-Service Agencies 

• Entry 15, Records of the Armed Services Explosives Safety Board, 1939-1948 
o Boxes 1-19 – Documents concerning explosion reports, but nothing 

relevant to this installation. 
 
RG 335, Secretary of the Army 

• Entry 58B, General Correspondence, Security Classified, 1955-1962 
o Boxes 96-105, 107, 156-157, 272-278, 280-281, 322, 325 – Contained 

information on inspections and training, but not at this installation. 
• Entry 60, General Correspondence, 1964-1964 

o Boxes 59-60, 88-95 – Contained miscellaneous, administrative materials; 
nothing relevant to this installation. 

 
RG337, Records of Headquarters Army Ground Forces, 1916 – 1954 

• Entry 1, Inspection Reports, 1948-1953 
o Box 16 – Nothing relevant; concerned other installations. 
o Box 21 – Contained materials concerning Fort Story, but nothing relevant 

to range area. 
• Entry 1B, Chief of Staff Journals, March 30, 1942 – September 13, 1945 

o Boxes 1-4 – Nothing relevant; concerned administrative matters. 
• Entry 30, Inspection Reports, 1942-1944 

o Boxes 177-178, 181 – Nothing relevant; concerned other installations. 
• Entry 55, General Correspondence, 1942-48 

o Boxes 508, 671, 723, 1098, 1121-1123 – Contained documents concerning 
inspections, training and ranges, but nothing relevant to this installation. 

• Entry 55B, General Correspondence, 1942-54 
o Boxes 38-41, 106 – Contained documents concerning inspections, but 

nothing relevant to this installation. 
• Entry 91, Special Staff Ordnance Section; Classified Decimal Files, 1945-48 

o Boxes 1-10 – Nothing of relevance. 
• Entry 108, Army Ground Forces/Army Field Forces Installations 

o Boxes 46, 49 and 50 – COPIED information concerning Ft. Story. 
 
RG338. U.S. Army Commands, 1942-present 

• Entry 78L, US Army Commands, 1933-66 
o Boxes 1-2 - Nothing of relevance. 

• Entry 109, Operating Program Records, 1968-78 
o Boxes 1-4 - Nothing of relevance. 
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• Entry 189, Historical Reports, 1950-58, 8th Army 
o Boxes 1-3 - Nothing of relevance. 

 
RG 407, Adjutant General's Office 

• Entry 360B, Army AG Classified Decimal File, 1943-1945 
o Boxes 2125, 2203-2210, 3089, 3095, 3111 - Nothing relevant; records 

concerned other installations. 
• Entry 363A, Army AG Classified Decimal File, 1940-1942 

o Boxes 414, 500, 957 - Nothing relevant; records concerned administrative 
matters. 

o Box 958 – COPIED a map relevant to bombing ranges in the western 
command. 

o Boxes 961, 995, 2651-2671, 3963, 3985 - Nothing relevant; records 
concerned other installations.  

• Entry 363B, Army AG Decimal File, 1946-1948 
o Boxes 1132, 1223-1233, 1503, 1506, 1519 - Nothing relevant; records 

concerned other installations. 
• Entry 363D, Army AG Decimal File, 1951-1952 

o Boxes 505, 569-91, 941, 944, 956 - Nothing relevant; records concerned 
other installations. 

• Entry 363E, Army AG Decimal File 
o Boxes 194, 212-218, 356, 357, 359 - Nothing relevant; records concerned 

other installations. 
• Entry 363F, Army Central Decimal File, 1940-1956 

o Boxes 97-106 - Nothing relevant; records concerned administrative 
matters. 

• Entry 377, Station Lists 
o Boxes 1-7 - Nothing relevant; records concerned administrative matters. 

 
RG 429, Organizations in the Executive Office of the President 

• Entry 12, Records of the Federal Property Council: Central Real Property Surveys 
o Box 45 - Nothing relevant; records concerned other installations. 

 
RG 553, U.S. Army Training and Doctrine Command 

• Entry 171, Field Artillery Board 
o Box 1 - Nothing relevant; records concerned administrative matters. 

• Entry 173, USA Artillery Board 
o Box 1 - Nothing relevant; records concerned administrative matters. 

 
Finding aids for the following RGs were reviewed, also, but no relevant materials were 
identified for review: 

• RG 94, Adjutant General’s Office, 1780-1917 
• RG 175, Chemical Warfare Service 
• RG 392, U.S. Army Coast Artillery Districts and Defenses 
• RG 394, US. Army Commands, 1920-1942 
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• RG 546, U.S. Army Continental Command, 1942-present 
 
National Archives and Records Administration, Still Pictures Branch – College Park, MD 
 
RG 111, Office of the Chief Signal Officer 

• Series SC, WWII section 
o Boxes 1 (new box list), 11-12 (new), 17 (new), 19 (new), 23 (new), 47 

(new), 62 (new), 147 (new), 201 (new), 356 (new), 424 (new), 444 (new), 
831 (new), 834 (new); box 250 (old box list), 268 (old), 282 (old) - 
Contains nothing of relevance. 

• Series SC, Vietnam section  
o Boxes 335, 350, 368, 407, 418, 421 - Contains nothing of relevance. 
o Box 407 – COPIED photo COPIED 1967 photo of the firing line at the 

range used for M-16 rifles. 
 
National Archives and Records Administration, Cartographic and Aerial Photography 
Branch – College Park, MD 
 
RG 77, Office of the Chief of Engineers 

• Real Estate Division, Ft. Story, VA - Contains nothing of relevance. 
 
RG 319, Army Staff 

• Series CE, Photographs of US and Foreign Nations, 1942-64 
o Box 48, folders 133-134 - Nothing of relevance. 

• Series CF, Photos of Posts and Camps in US, 1946-66 
o Boxes 2, 10, 13 and 14 - Nothing of relevance. 

 
National Archives and Records Administration – Washington, DC 
 
RG 393, U.S. Army Central Command, 1821-1920, Part 5 

• Entry 1, Correspondence, June 1918-1919, Camp Hill, Virginia 
o Boxes 1-6 - Nothing relevant; records concerned other installations. 

 
National Archives and Records Administration – Mid-Atlantic Region, Philadelphia, PA 
 
RG 338, U.S. Army Commands, 1942-present 

• This RG contained materials for Fort Story, but nothing relevant to range areas. 
 
Finding aids for the following RGs were reviewed, also, but no relevant materials were 
identified for review: 

• RG 77, Office of the Chief of Engineers 
• RG 156, Office of the Chief of Ordnance 
• RG 269, General Services Administration 
• RG 270, War Assets Administration 
• RG 291, Federal Property Resources Service 
• RG 392, U.S. Army Coast Artillery Districts and Defenses 
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Military History Institute, Carlisle Barracks, PA 

• TRADOC Installation Guide, 1981 (1981) – N/A (UA26.U57 U73 1981) 
o Nothing relevant; concerned other installations. 

• Fort Story, Virginia (October 10, 1961) – William J. Ellenberger (UA26.S76 F67) 
o Contained a brief overview of the Fort; but nothing relevant to ranges or 

ordnance. 
• Fort Story, Virginia (1964) – N/A (Unit History 1302-10 1964) 

o Contained a Fort Story yearbook; but nothing relevant to ranges or 
ordnance. 
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DOD Information Sources
1 Air Force Historical Research Agency, 

Maxwell Air Force Base, AL
http://www.maxwell.af.mil/au/afhra/ yes 0 Search for "fort story" did not yield relevant results.  6/6/07.

yes 0 Numbered USAF Historical Studies.  
http://www.maxwell.af.mil/au/afhra/numbered_studies/studiesintro.asp.  
The historical studies listed in this link have been prepared primarily for 
use within the Air Force, but are available for loan or purchase under 
certain conditions.  There are 200 numbered studies.  Word search for 
"story" did not yield any hits in the titles of the numbered studies.  Link 
accessed 6/6/07.  

yes 0 Army Air Forces in World War II, Vol VI.  
http://www.maxwell.af.mil/au/afhra/photo_galleries/aaf_wwii_vol_vi/Arm
y_Air_Forces_in_WWII.htm.  Photos did not show relevant information.  
6/6/07.

2 Defense Environmental Network & 
Information Exchange

https://www.denix.osd.mil/ yes Word Search of "fort story" yielded the 52 links links in the public 
domain.  Only the first 40 could be reviewed. 6/6/07.                                

Links found with no MMRP specific info, only site details, printed:
1 FY2001 Secretary of     

https://www.denix.osd.mil/denix/Public/News/OSD/SecDef01/NRC/nrc_
si_eustis.pdf 

1 Underground Storage Tanks     
https://www.denix.osd.mil/denix/Public/ES-
Programs/ES/appendix_b.pdf
Links found pertaining to munitions
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1 Perchlorate     
https://www.denix.osd.mil/denix/Public/Library/Water/Perchlorate/Corre
spondence/enclosure3preliminary_occurrence_survey_data.pdf 

1 Table J-2;       
https://www.denix.osd.mil/denix/Public/News/OSD/DEP2005/appJ-
attach2.pdf
Word Search of "fort story" yielded the 20 links links in the DoD secure 
domain, https://www.denix.osd.mil/denix/DOD/dod.html .  No 
documents of relevance were located. 6/6/07.                                           

3 Defense Environmental Restoration 
Program—Formerly Used Defense Sites 
(DERP-FUDS),

http://www.lrb.usace.army.mil/derpfud
s/

yes 0 DERP-FUDS January 2000 Fact Sheet and Risk Assessment March 
2002 Fact Sheet.  http://www.lrb.usace.army.mil/derpfuds/facts/fs-
derpfuds.pdf  and  http://www.lrb.usace.army.mil/derpfuds/facts/fs-
risk.pdf.  No relevant information.  6/6/07.

4 Defense Supply Center Richmond, 
Richmond, VA

http://www.dscr.dla.mil/ yes 0 No relevant information.  6/6/07.

5 Defense Technical Information Center http://www.dtic.mil/ yes Search for "fort story munition" yielded several links.  6/6/07.
1 ADERP FEBFY06     https://aero.apgea.army.mil/pIAP-

Doc/FortStory.pdf   
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1 http://www.eustis.army.mil/publications/TCFE%20publications/TCFE%2
0Reg%20350-1.pdf       "4-6. Global Information System (GIS) Training 
Area Maps. Training Division is responsible for providing
support to Fort Eustis and Fort Story units with training area-mapping 
requirements. Through the GIS database training area map 
requirements can be supported based on the need of the unit. 
Requests for maps or other GIS support can be made to the GIS 
analyst at 878-2097."  

6 Defense Visual Information Center http://www.dodmedia.osd.mil/dvic/ind
ex.htm

yes 112 Search for "fort story " yeilded 112 ammunition, berm, and aerial 
photos. 6/6/07.     
http://www.dodmedia.osd.mil/DVIC_View/Public_Still_Search.cfm 

7 Department of Defense Publications 
Archive

www.defenselink.mil/pubs/archive.ht
ml

yes 0 http://www.defenselink.mil/sites/e.html        Searched "Fort Story" exact 
phase with munition which yielded 6 links with no relevant information.  
6/6/07

8 DoD Explosives Safety Board (DDESB) http://www.ddesb.pentagon.mil/ yes 0
9 Explosive ordnance disposal detachments 

at nearby military facilities
yes 0 Googled:  Explosive ordnance disposal detachments + "Fort Story"  

History of home to, but no actual detachments nearby found.
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http://www.globalsecurity.org/military/agency/navy/eodmu2.htm   
Explosive Ordnance Disposal Unit Two
EODMU TWO's mission is to eliminate hazards from ordnance which 
jeopardize operations conducted in support of the national military 
strategy by providing specially trained, combat ready, highly mobile 
forces to the fleet. 

EOD UNIT TWO Headquarters moved from Charleston to Fort Story, 
Virginia in 1968, became EOD Group TWO relocated to the Naval 
Amphibious Base, Little Creek, Virginia in December 1988. EODGRU 
TWO is currently composed of EOD Mobile Unit TWO, EOD Mobile 
Unit SIX, EOD Mobile Unit EIGHT, EOD Mobile Unit TEN, EOD Mobile 
Unit TWELVE, EOD Training and Evaluation Unit TWO, Mobile Diving 
and Salvage Unit TWO and 18 permanent ashore detachments 
throughout the CINCLANTFLT area of responsibility.

10 National Imagery and Mapping Agency, 
Bethesda, MD

http://www.nima.mil/ yes 0 Search "Fort Story", Just a brac citation.  6/6/07

11 Naval Construction Battalion Centers, 
Port Hueneme, CA

http://www.ncbc.navfac.navy.mil/ 0 Cannot find server.  This page cannot be displayed.  6/6/07.

12 Naval Facilities Historian’s Office, Port 
Hueneme, CA

http://www.ncbc.navfac.navy.mil/cec
museum/historian.htm

0 Cannot find server.  This page cannot be displayed.  6/6/07.

13 Naval Historical Center, Washington, DC http://www.history.navy.mil/ yes boolean search, fort and story and virginia
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1 1921 Naval Experiments off the Virginia capes      
http://www.history.navy.mil/library/online/navybomb1.htm 

14 U.S. Air Force Safety Center, Kirtland 
AFB, NM

http://afsafety.af.mil/ 0 Error 403 Access Denied.  6/6/07

15 U.S. Army Center for Health Promotion of 
Preventive Medicine, Aberdeen Proving 
Ground, MD

http://chppm-www.apgea.army.mil/ yes 0 Search for "fort story" yeilded no documents matching query.  6/6/07

16 U.S. Army Center of Military History, 
Fort McNair, Washington, DC

http://www.army.mil/cmh-pg/ yes 0 search "Fort Story" yeilded no match. 6/6/07

17 U.S. Army Soldier and Biological 
Chemical Command

http://www.sbccom.army.mil/about/sb
ccom.htm

0 Cannot Find Server.  The page cannot be displayed.  6/6/07.

18 U. S. Army Corps of Engineers District 
Offices

http://www.usace.army.mil/where.htm
l

0 Error 404.  Object not found.  6/6/07.

19 U. S. Army Corps of Engineers Office of 
History, Alexandria, VA

http://www.hq.usace.army.mil/history/ yes 0 Link to brief history of USACE 
http://www.hq.usace.army.mil/history/brief.htm.  No relevant information 
found.  6/8/07.

yes 0 Online Resources.  Articles link.  
http://www.hq.usace.army.mil/history/the.htm.  Subject listings did not 
appear to have specific information on Fort Story. 6/8/07.

yes 0 search for "fort story" led to a redirected search page 
►http://usasearch.gov/  search for "fort story" led to over 1500 
irrelevent links.  6/8/07:
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20 U.S. Army Corps of Engineers 
Topographic Engineering Center (TEC), 
Alexandria, VA

http://www.tec.army.mil/ yes 0 search for fort story yeilded no matches..  6/8/07.

21 U.S. Army Military History Institute, 
Carlisle, PA

http://carlisle-www.army.mil/usamhi/ yes 0

"Fort Story" + munitions  = 6 irrelevant hits.  6/8/07.
22 U.S. Army Ordnance Museum, Aberdeen 

Proving Ground, MD
http://www.ordmusfound.org/ yes 0 Searched museum website's photo gallery.  

http://www.ordmusfound.org/Littledavidslideshow.htm.  There were no 
photo captions.  6/8/07.

yes 0 Museum collection.  http://www.ordmusfound.org/muscollection.htm.  
No site specific information. 6/8/07.

23 U.S. Army Safety Center, Fort Rucker, AL http://safety.army.mil/home.html 0 Cannot find server.  Page cannot be displayed.  6/8/07.

24 U. S. Army Technical Center for 
Explosives Safety, McAlester, OK

http://www.dac.army.mil/es/ 0 Unable to access website because a user ID and password are 
required.  6/8/07

25 U.S. Army Technical Escort Unit 
Historical Office, Aberdeen Proving 
Ground, MD

google 0 Your search - "U.S. Army Technical Escort Unit" + "Fort Story" - did not 
match any documents. 6/8/07

26 U.S. Army Test and Evaluation Command http://www.atec.army.mil/ yes 0 No specific information.  6/8/07.

27 U.S. Army War College Library, Carlisle 
Barracks, PA

http://carlisle-www.army.mil/library/ yes 0 USAWC Library Catalog.  http://www.carlisle.army.mil/library/.  
Searched for "Story".  No information. 6/8/07
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yes 7 http://www.ahco.army.mil/site/index.jsp serach produced several 
references on a shlef, printed.

28 U.S. Naval District, Washington, DC http://www.ndw.navy.mil/ yes 0 search for "Fort Story" produced no hits.  6/8/07.
29 U.S. Naval Explosive Ordnance Disposal 

Technology Division, Indian Head, MD
https://naveodtechdiv.navsea.navy.mi
l/B-2

0 Cannot find server.  6/8/07.

30 U.S. Naval Ordnance Safety and Security 
Activity, Ordnance Environmental 
Support Office

google 0 Your search - "U.S. Naval Ordnance Safety" + "Fort Story" - did not 
match any documents.  6/8/07.

31 U.S. Naval War College Archives, 
Newport, RI

http://www.nwc.navy.mil/ yes no Library http://www.nwc.navy.mil/library/ ►Merlin Catalog and Naval 
Historical Collection. No search engine. 6/8/07.

32 U.S. Navy Safety Center, Naval Air 
Station, Norfolk, VA

http://www.safetycenter.navy.mil/ yes 0 Removed the text and link worked.  Search for "Fort Story" yeild no 
results.  6/8/07.

Other Federal Government Information Sources
33 Department of the Interior (DOI) http://www.doi.gov/ yes 1 search for "Fort Story" yeilded 14 hits.   

http://www.nps.gov/archive/fowa/torpedo.htm. , printed.  6/8/07.
34 Department of the Interior Bureau of Land 

Management
http://www.blm.gov/ yes 0 Search for "Fort Story" produced one irrelevant hit.  6/8/07.

35 Department of the Interior, U.S. 
Geological Survey (USGS)

http://www.usgs.gov/ yes 0 Search for "Fort Story" produced one irrelevant hit.  6/8/07.

Historic Records Review - MMRP
Appendix A 

Fort Story
pg. 7 of 10
11/30/2007



POTENTIAL MR HRR INFORMATION SOURCES (Appendix B, ITRC Guidelines)
Installation: Fort Story, Virginia

FFID: VA321372087500

# Source Web Site (if any) So
ur

ce
 C

he
ck

ed
?

D
oc

um
en

ts
 F

ou
nd

? Comments

36 Federal Geographic Data Committee 
(geographic information systems)

http://www.fgdc.gov/ yes 0 Search for "Fort Story" produced one irrelevant hit.  6/8/07.

37 General Services Administration http://www.gsa.gov/ yes 0 Search for "Fort Story" produced one irrelevant hit.  6/8/07.
38 The Library of Congress, Geography and 

Map, and Prints and Photographs 
Divisions, Washington, DC

http://www.loc.gov/ yes 869 The Library of Congress American Memory.   
http://memory.loc.gov/ammem/index.html.  Search "Fort Story" yeilds 
869 pictures which cost money.  6/8/07. 

http://memory.loc.gov/cgi-
bin/query/D?fsaall:33:./temp/~ammem_FoNt::@@@mdb=mcc,gottscho
,detr,nfor,wpa,aap,cwar,bbpix,cowellbib,calbkbib,consrvbib,bdsbib,dag,f
saall,gmd,pan,vv,presp,varstg,suffrg,nawbib,horyd,wtc,toddbib,mgw,ncr
,ngp,musdibib,hlaw,papr,lhbu

39 U.S. EPA Environmental Photographic 
Interpretation Center (EPIC)

http://www.epa.gov/nerlesd1/land-
sci/epic/default.htm

yes 0 No documents were found for "Fort Story" This query was conducted 
against the epic collection.  6/8/07.

40 U.S. National Archives and Records 
Administration (NARA)

http://www.archives.gov/ yes 1 Search for "Fort Story" yeilded 3 links.  One link records movie reels of 
guns on rails.  http://www.archives.gov/research/guide-fed-
records/groups/070.html.  6/8/07.  

41 National Archives at College Park, MD, 
Washington

Searched by Heritage Research Services.

42 National Records Center Regional 
Records Services Facility (regional 
offices)

Searched by Heritage Research Services.
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43 National Personnel Records Center 
Military Branch, St. Louis, MO

yes 3 Referenced National Archive records searched by Heritage Research 
Services.

State and Local Information Sources
44 City and county clerk’s office (court 

documents, fire and police records, civil 
and criminal indices, property suits, 
ownership and title, proven association 
with property, dates of original 
construction)

no Not applicable.

45 Commercial property history no Not applicable.
46 Corporate records no Not applicable.
47 Local law enforcement offices no Not applicable.
48 Local libraries yes Newport News Public Library
49 Local newspapers yes Obtained via historical files in other repositories

50 State and local historical organizations yes contacted directly, not via web search
51 State government archives yes contacted directly, not via web search

Private Information Sources
52 American Legion http://www.legion.org/ yes 0 Search results for: "fort story", No results found.  6/8/07.
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53 Environmental activist groups
54 LEXIS/NEXIS (for media search by 

keyword)
http://www.lexis-nexis.com/ yes 0 Requires subscription for use.  6/8/07.

55 Mining or forestry companies
56 Veterans of Foreign Wars (VFW) http://www.vfw.org/ yes 0 Search for "fort story".  No speciifc information.  6/8/07.
57 Other veteran’s organizations (good 

source for personal interviews)
no no needed
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General Enviromental
Munitions/

Storage
FTS001 January 8, 1917 General Orders RG 165, Box 311 X General, not specific

FTS002 November 26, 1926 Target Practice Reports, Battery "A" RG 394, Box 337 X
Batteries Pennington & 
Walke

FTS003 August 17, 1920 Sea Coast Target Practice RG 394, Box 337 X Battteries A and B
FTS004 March 13, 1940 Operations Memorandum RG 394, Box 1378 X All

FTSM01 October 1968
Fort Story, VA, Master Plan Basic 
Information Reservation Map Fort Eustis, VA X X

Small Arms Range, NIKE 
Missile area

FTSM02 January 1960 Site Map Sheet 2 of 5 Fort Eustis, VA X X Bunkers and Magazines
FTSM03 January 1960 Site Map Sheet 4 of 5 Fort Eustis, VA X X Bunkers and Magazines

FTSM04 October 1968
Fort Story, VA, Master Plan Basic 
Information Map Fort Eustis, VA X X X

Small Arms Range, Missile 
Launch Area

FTSM05 4/26/1991
Fort Story, Master Plan Basic Information 
Map, General Site Map Fort Eustis, VA X X X EOD Area

FTSM06 December 1968
Fort Story, VA, Master Plan Basic 
Information Map, Reservation Plan Fort Eustis, VA X X X

Small Arms Range and 
Missle Launch Area, Training 
Areas

FTSM07 August 1992
Fort Story, VA, Master Plan, Installation 
Land Use Map Fort Eustis, VA X X X Training Areas, EOD area.

FTSM08 September 1982
Fort Story, VA, Master Plan, Capability 
Site Plan Fort Eustis, VA X X None

FTSM09 September 1982
Fort Story, VA, Capability Reservation 
Plan Fort Eustis, VA X

Bunkers for Ammunition 
Storage

FTSM10 June 1987
Fort Story, VA, Master Plan, 
Mobilization Reservation Plan Fort Eustis, VA X X Training Areas 

FTSM11 April 1958 Fort Story, VA Rehabilitate Pistol Range Fort Story, VA X Small Arms Range

FTSM12 March 1963
Fort Story, VA, Basic Information Map, 
General Site Map Fort Story, VA X X X Small Arms Range

STOR0001 15-Jul-38
Agreement concerning the Army and 
Navy Gunnery Areas for fiscal year 1939.

RG 168, Entry 344A, 
Box 478 X All

STOR0005 01-May-67
Photograph of Fort Story, VA firing line 
of the post range for M-16 rifles

NA - College Park, 
MD, Still Picture 
Branch X Small Arms Range

Applicable Sites

Information Type
Document
Number Date Title Source



General Enviromental
Munitions/

Storage Applicable Sites

Information Type
Document
Number Date Title Source

STOR0008 16-Oct-41 Memo regarding cooperative air missions
RG 177, Entry 9, Box 
31 X Anitaircraft guns

STOR0012 NA Map of Fort Story
RG 429, Entry 12, 
Box 49 X Small Arms Range

STOR0014 21-Feb-41 Training Facilities Completed
RG 407, Entry 363-
A, Box 3964 X Small Arms Range

STOR0017 23-Dec-40

Memo regarding additional towing 
airplanes and towing windlasses for 3rd 
Observation Squadron, The Coast 
Artillery School

RG 177, Entry 9, Box 
31 X Anitaircraft guns

STOR0021 29-Oct-34
Letter regarding Air Corps Corporative 
Flying Equipment

RG 177, Entry 9, Box 
30 X

.50 and .30 caliber antiaircraft 
guns

STOR0023 01-Dec-34
Memo regarding total flying hours for 
Fiscal Year 1935

RG 177, Entry 9, Box 
30 X

155mm and 8" guns, 
Antiaircraft

STOR0028 11-May-31

Memo regarding the submission of a list 
of Air Corps missions required by the 
Coast Artillery Board.

RG 177, Entry 9, Box 
30 X Anitaircraft guns

STOR0030 19-May-31

Memos regarding list of missions of the 
Coast Artillery from July 1, 1931 to June 
30, 1932

RG 177, Entry 9, Box 
30 X Anitaircraft guns

STOR0033 16-Mar-34

Record of Communication Received 
regarding Aerial Missions, CAS 
Remainder of Present Fiscal Year

RG 177, Entry 9, Box 
30 X

75mm gun firing and 8" gun 
firing

STOR0036 25-May-31
Memo regarding total flying hours, fiscal 
year 1932

RG 177, Entry 9, Box 
30 X Anitaircraft guns

STOR0038 18-Dec-34
Memo regarding Letter of Commendation 
for Flight A, 16th Observation Squadron

RG 177, Entry 9, Box 
30 X Anitaircraft guns

STOR0040 01-Jan-48 Daily Bulletin, Fort Story, VA
RG 337, Entry 108, 
Box 50 X

Firing Battery Cramer; Firing 
of 40mm, and .50 caliber 
machine guns near Battery 
Cramer



General Enviromental
Munitions/

Storage Applicable Sites

Information Type
Document
Number Date Title Source

STOR0045 16-Oct-54 Aerial Photograph - Fort Story, VA

RG 145 Frame: 
ON040041/10279967-
DGH-1N-174 X Small Arms Range

OCGS001 September 1, 2002

Harbor Defenses of Chesapeake Bay: Fort 
Story, Virginia a Tour of the WW2 
Seacoast Artillery Positions Fielding Tyler X Batteries and mine casemates

OCGS002 September 17, 2004 Email RE: Ammunition Magazines Fielding Tyler X Six ammunition magazines

OCGS003 1941
Annexes to Harbor Defense Project, 
Harbor Denfenses of the Chesapeake Bay OCGS X

Batteries, mine casemates, 
and anti-aircraft batteries

OCGS004 June 26, 2007
The Guns of Fort Story: Railway Firing 
Platforms Fielding Tyler X

Railway gun platforms, but 
guns never placed

OCGS005
October 7, 1941 - 
December 31, 1941 Fort Story Daily Bulletins OCGS X X X Battery Worchester

OCGS006 May 14, 1948
Memo Re: Habor Defense Installations, 
Surplus OCGS X X Battery Ketcham

OCGS007 May 24, 1949 Memo Re: Habor Defense Installations, SuOCGS X X
Battery Cramer; Batteries 10, 
21, 22, 

OCGS008 April 8, 1985 Juristictional Statement for Fort Story OCGS X Batteries

OCGS009 undated

Guns at the Capes:  The Artillery 
Batteries at the Entrance to the 
Chesapeake Bay 1917 - 1948, compiled 
by Fielding Tyler multiple X X Batteries 19, 21, 22

OCGS010 undated

Railway Artillery at Fort Story:  8-inch 
and 12-inch Mortars, compiled by 
Fielding Tyler multiple X X Railway motars

OCGS011 undated
The Guns of Fort Story:  Pennington and 
Walke, compiled by Fielding Tyler multiple X X

Batteries Pennington and 
Walke

OCGS012 1940

Coast Artillery Field Manual (FM 4-85), 
Seacoast Artillery, Service of the Piece, 
16-inch Gun and Howitzer, partial

Chief of Coast 
Artillery X None



General Enviromental
Munitions/

Storage Applicable Sites

Information Type
Document
Number Date Title Source

OCGS013 1945

Coast Artillery Field Manual (FM- 4-25), 
Seacoast Artillery, Service of the Piece, 
155-MM Gun (G.P.F.), partial

Chief of Coast 
Artillery X None.

OCGS014 1944

Coast Artillery Field Manual (FM- 4-91), 
Seacoast Artillery, Service of the Piece, 
90-MM Gun M1 on 90-MM Mount M3, 
partial

Chief of Coast 
Artillery X Batteries 21 and 22

OCGS015 undated
The Guns of Fort Story: Antiaircraft 
Battery No. 1, compiled by Fielding Tyler multiple X X Battery Anti-Aircraft 1

OCGS016 undated

Anti-Aircraft Artillery, Coast/Habor 
Defenses of Chesapeake Bay, compiled 
by Fielding Tyler multiple X X Battery Anti-Aircraft 1

OCGS017 1945 History of the Chesapeake Bay Sector BG Rollin Tilton X X X Batteries and mine casemates

OCGS018 September 2000
Driving Armament Tour, Fort Story, VA, 
CDSG Conference Fielding Tyler X X Batteries

USCGM1 October 12, 1942 Fort Story , Virginia, General Plan

Corps of Engineer, 
Office of the Post 
Engineer, Ft Story, 
VA X X X

Batteries, ammunition 
storage, and small arms range

USCGM2 October 1926
Entrance to Chesapeake Bay, VA Study 
Showing Water Areasand Ranges of Fire

U.S. Army Engineer 
District, Norfolk X X None.

USCGM3 February 1941 Master Plan, Fort Story and Vicinity

Office of the 
Constructing 
Quartermaster X None.

USCGM4 October 1926
Fort Story, VA, Study of Locations for 16 
Inch Gun Battery & Accessories

U.S. Engineer Office, 
Norfolk, VA X

Batteries Walke and 
Pennington

USCGM5 September 5, 1929
Unidentified Zoom, possibly preceding 
drawing

U.S. Corps of 
Engineers X

Batteries Walke and 
Pennington

USCGM6 Februaruy 1917 Location of Tracks and Right of Ways
U.S. Engineer Office, 
Norfolk, VA X None.



General Enviromental
Munitions/

Storage Applicable Sites

Information Type
Document
Number Date Title Source

USCGM7 August 1934

Harbor Defenses of Chesapeake Bay, VA 
, Fort Story Reservation, VA (Parcel A)- 
Survey of January ~ April, 1934 in three 
sheets - Sheet 2

U.S. Engineer Office, 
Norfolk, VA X

155-mm batteries, Batteries 
Pennington and Walke

USCGM8 October 1944
Real Estate, Fort Story Military 
Reservation

U.S. Engineer Office, 
Norfolk, VA X None.

USCGM9 September 1934

Harbor Defenses of Chesapeake Bay, VA 
Fort Story Reservation, VA (Parcel A)- 
Survey of January ~ April, 1934 in One 
Sheet

U.S. Engineer Office, 
Norfolk, VA X X

Battery U, 155-mm batteries, 
Batteries Pennington and 
Walke, Mine casemate 1/2

USCGM10 Jun 1934

Government Owned Parcels Between 
Lynhaven Inlet and Va. State Rifle Range, 
Survey of February - March 1934

U.S. Engineer Office, 
Norfolk, VA X None.

USCGM11 October 1944
Real Estate, Fort Story Military 
Reservation

U.S. Engineer Office, 
Norfolk, VA X None.

USCGM12 August 1934

Harbor Defenses of Chesapeake Bay, VA 
Fort Story Reservation, VA (Parcel A)- 
Survey of January ~ April, 1934 in three 
sheets - Sheet 1

U.S. Engineer Office, 
Norfolk, VA X Mine casemate 1/2

USCGM13 January 1943

Temporary Buildings, S.L. 7&8, S.L. 
9&10, East End Towers, Battery 6 
(Const.224), Towers "A" & "B"

U.S. Engineer Office, 
Norfolk, VA X X

Batteries Walke, Pennington, 
Carmer, Worchester, No.4, 
Ketchum, AA-1

USCGM14 Unknown Untitled Untitled X X
Battery U, Batteries 
Pennington and Walke

USCGM15 October 1944
Real Estate, Fort Story Military 
Reservation

U.S. Engineer Office, 
Norfolk, VA X None.

USCGM16 March 1961
Master Plan Future Development Plan 
General Site Plan

U.S. Engineer Office, 
Norfolk, VA X NIKE Missile Site

USCGM17 Unknown
Color Map, No Title, Site use plan, Fort 
Story Unknown X NIKE Missile Site

EDR001 Various
USGS Topographic Maps from 1907 to 
1986

U.S. Geological 
Service X X All



General Enviromental
Munitions/

Storage Applicable Sites

Information Type
Document
Number Date Title Source

EDR002 December 8, 1959 Fort Story Aerial photograph
U.S. Geological 
Service X All

EDR003 May 7, 1970 Fort Story Aerial photograph
U.S. Geological 
Service X All

EDR004 February 28, 1994 Fort Story Aerial photograph
U.S. Geological 
Service X All

EDR005 March 30, 1963 Fort Story Aerial photograph
U.S. Geological 
Service X All

EDR006 April 2, 1982 Fort Story Aerial photograph
U.S. Geological 
Service X All
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The Standard in
Environmental Risk
Information

440 Wheelers Farms Rd
Milford, Connecticut 06461

Nationwide Customer Service

Telephone: 1-800-352-0050
Fax: 1-800-231-6802
Internet: www.edrnet.com

EDR Historical
Topographic Map

Report

Fort Story
583 Atlantic Avenue
Fort Story, VA 23459

Inquiry Number: 1969899.5

July 03, 2007



EDR Historical Topographic Map Report

Environmental Data Resources, Inc.s (EDR) Historical Topographic Map Report is designed to assist professionals in
evaluating potential liability on a target property resulting from past activities. EDRs Historical Topographic Map Report
includes a search of a collection of public and private color historical topographic maps, dating back to the early 1900s.

Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc.
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
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APPENDIX C 

Interview Records 

 



 
RECORD OF CONVERSATION 

 
Project Fort Story HRR  Date: 6/26/07 
 
Contact: Steve Gibson, Malcolm Pirnie (703.465.4203) 
 
 
On June 26 2007, Scott McClelland of URS spoke to Mr. Gibson by phone.  Mr. Gibson 
was identified in the Closed, Transferring, Transferred (CTT) Range Inventory Report for 
Fort Story (Malcolm Pirnie, 2002) as the Task Leader.  Mr. McClelland inquired 
regarding the reason that the coastal artillery batteries present at Fort Story were not 
identified as ranges in the CTT Inventory Report. 

 

Mr. Gibson responded that he did not work extensively on the project, did not know the 
answer to Mr. McClelland’s question and referred Mr. McClelland to Mr. Jonathan 
Sperka who was the Team Leader of the project.  

 

 



 
RECORD OF CONVERSATION 

 
Project Fort Story HRR  Date: 6/26/07 
 
Contact: Shelly Kolb, Malcolm Pirnie (410.230.9158) 
 
 
On June 26 2007, Scott McClelland of URS called Ms Kolb.  Mr. McClelland was 
referred to Ms Kolb by Mr. Sperka of Malcolm Pirnie as Mr. Sperka believed Ms Kolb 
helped with the generation of the Closed, Transferring, Transferred (CTT) Range 
Inventory Report for Fort Story (Malcolm Pirnie, 2002) as the Task Leader.  Mr. 
McClelland spoke to Ms Kolb and inquired about the reason that the coastal artillery 
batteries present at Fort Story were not identified as ranges in the CTT Inventory Report. 

Ms Kolb stated that she had worked a little bit on the project, but she did not recall why 
the coastal artillery batteries were not included.  She stated that this was one of the first 
CTT Inventory Reports to be prepared, and she speculated that it was possible that these 
batteries were not included either because the firing took place during a war or because 
the firing ranges extended beyond the installation boundary over water and such ranges 
were not considered eligible for inclusion by the Army at that time.  She was not certain 
if either of these reasons was the rationale for not including these batteries as ranges 
during the CTT Range Inventory. 

 



 
RECORD OF CONVERSATION 

 
Project Fort Story HRR  Date: 6/26/07 
 
Contact: Jonathan Sperka, Malcolm Pirnie (410.230.9962) 
 
 
On June 26 2007, Scott McClelland of URS called Mr. Sperka.  Mr. McClelland was 
referred to Mr. Sperka by Mr. Gibson of Malcolm Pirnie as Mr. Sperka was listed as the 
Team Leader of the Closed, Transferring, Transferred (CTT) Range Inventory Report for 
Fort Story (Malcolm Pirnie, 2002) as the Task Leader.  Mr. McClelland left a message 
with Mr. Sperka inquiring about the reason that the coastal artillery batteries present at 
Fort Story were not identified as ranges in the CTT Inventory Report. 

Mr. Sperka returned Mr. McClelland’s message, and staked that he did not work 
extensively on the project, did not know the answer to Mr. McClelland’s question and 
referred Mr. McClelland to Ms. Shelly Kolb of Malcolm Pirnie.  

 

 



 
RECORD OF CONVERSATION 

 
Project Fort Story HRR  Date: 7/27/07 
 
Contact: Gary Longmire, DPW, Fort Story (757.422.7344 ext. 223) 
 
 
On July 27, 2007, Scott McClelland of URS met with Mr. Longmire at the Fort Story 
Directorate of Public Works, and discussed his understanding of the history of munitions 
and munition-related activities at Fort Story.  Mr. Longmire has served as a DPW 
employee since the late 1980s.  

Mr. Longmire was not aware of any UXO discoveries or responses at Fort Story during 
his tenure at the installation. Mr. McClelland inquired about the reason for signage 
observed during the site visit conducted on 6/12/07 along Al Jubayi road stating 
“Explosives Keep Out.” Mr. Longmire stated that these signs were placed to provide the 
appropriate blast set back for EOD training that occurs inside Building 807, and does not 
indicate the presence of UXO in the area.  

Mr. McClelland asked if Mr. Longmire had any knowledge of EOD activities identified 
in the 1990 Preliminary Assessment Report for Fort Story, specifically site 27 depicted 
on the map presented in the report.  Mr. Longmire stated that EOD activities in this area 
were administrative in nature, and he had no knowledge of these areas being used for 
training.  

Mr. Longmire provided various maps and drawings for Mr. McClelland to review, and 
one of the maps provided information pertaining to the Small Arms Range and designed 
upgrades to the range.  Mr. McClelland took this map, made a copy, and returned it to 
Mr. Longmire. Other maps reviewed contained information already obtained by URS.  

 

 



 
RECORD OF CONVERSATION/SITE VISIT 

 
Project Fort Story HRR  Date: 6/12/07 and 6/13/07 
 
Contact: Col. Fielding Tyler (Ret.), Executive Director, The Old Coast Guard 

Station 
(757.422.1587) 
 
 
On June 12, 2007, Scott McClelland of URS met with Col. Tyler and Mr. Gary 
Longmire, DPW, Fort Story, at 1400 at Building 727.  Mr. McClelland provided an 
overview of the MMRP program and the Site Inspection URS is tasked with performing.   

Col. Tyler is the author of a book, Images of America, Fort Story and Cape Henry, 2005, 
and has conducted abundant research regarding Fort Story.  His brief summary of Fort 
Story during the meeting included: 

• Four 16-inch howitzers were present prior to WWII 
• Three to four 6” batteries were present 
• Fort Story also had 37mm and 50 caliber guns for use in defense of the batteries. 
• He has documents that include information on firing fans, an old USATHAMA 

study, General Tilton oral history, and other maps that may be useful. 
 

Following the initial discussion, Col. Tyler led a car tour of the installation that included 
the following discussion: 

1. The Army originally purchased land starting at what is now New Guinea Road 
to the east/southeast during the WWI timeframe.  Portions of Fort Story to the 
west were acquired in the build up to WWII.  We then went on a tour of the 
installation and made the following stops. 

2. Stop 1:  Remnants (barely visible) of 90mm “Anti-motor torpedo boat” 
batteries of WWII era, located offshore between Buildings 727 and 999.  The 
coast is eroded at this point, and the batteries are no longer visible, but 
remnants stick out of the surf. 

3. Stop 2:  Building 704.  Another “Anti-motor torpedo boat” battery that 
contained two 90mm guns of WWII era. Battery is still present.  These were 
direct fire batteries. 

4. Stop 3: Building 734. Former weather station.  No guns at this location.  It 
was historically used as the installation Commander’s residence. In this 
portion of Fort Story, prior to WWII, the area was referred to as the Cape 
Henry Community and was residential.  Former rail lines present paralleled 
Atlantic Avenue. 



5. Stop 4.  Historic lighthouses. During WWI most of Fort Story development 
was in between the older lighthouse and the coast. 

6. Stop 5: 5” and 6” guns located over sand dunes.  Also three 3” Anti-aircraft 
guns were located along the dune line, and the buildings are still present. 
These buildings have concrete roofs, leading to the belief that the munitions 
contained high explosives.  

7. Stop 6:  Building 309, Battery Worchester.  2-6” guns on either side of 
battery.  Also, Col. Tyler pointed out an area that he referred to as an ammo 
dump, but did not provide details regarding why he thought this. 

8. Stop 7:   Building 317, Battery 10.  2 -6” guns.  Concrete circles where gun 
turrets were located are still present.  New residential housing surrounds the 
area to the north, east, and southeast. 

9. Stop 8:  Along road running SE from Building 317, concrete foundations 
where 4, 155-mm guns were located.  

10. Stop 9:  Not visited, but road leading to beach where an additional 4, 155mm 
guns were located. 

11. Stop 10:  Building 101, Battery Cramer. 2-6” guns.  Battery still present along 
with concrete pads where gun turrets were located. 

12. Stop 11:  Pointed out location of small arms range, but did not visit. 
13. Stop 12: Building 224, Power plant for 16-inch guns.  No guns present. 
14. Stop 13. Building 214.  Power bag magazine for 16” guns, and Building 409 

bunker where projectiles for 16-inch guns were kept. 
15. Stop 14: Traveled up Coast Artillery Road and observed bunkers (Bldgs, 203 

– 207). 
16. Stop 15:  Building 418.  Suspected meteorological station during WWI. 

Highest point at Fort Story. 
17. Stop 16. Passed by sanitary landfill, now closed. 
18. Stop 17. Buildings 401 and 419. Building 401 connected by tunnel to Building 

412 and served as HQ for Harbor Defenses of Chesapeake Bay. 
19. Stop 18. Building 403, plotting building for Battery Ketchum. 
20. Stop 19. Building 605, Battery Ketchum. 2 16” guns.  Gun 1 is to the north 

and Gun 2 to the south.  Photograph of gun firing is Gun 1. 
21. Stop 20. Along Al Jubayl Road, signs to the right state “Explosives, Keep 

Out.”  Traveled to Building 807, Battery 4, two 16” guns. Nearby Building 
821 is an EOD school.  Behind Battery 4 is former location of NIKE missile 
battery.  

22. Stop 21. Building 1202.  Col. Tyler referred to this as a possible indoor small 
arms range, but was not sure. 

23. Stop 22. Recently constructed “Drop Zone” used by Navy, and location of 
former hospital. 

24. Stop 23. Building 1102, Officer’s Club. Col. Tyler stated that to the west of 
the club there were 3” guns. 

25. Stop 24. Viewed former LACV (i.e., hovercraft) training area, as well as 
portions of former air landing strip that remnants appear coincident with “DZ 
Normandy” on Fort Story maps. 



26. Stop 25. Building 920. Mine Casement building. No guns.  Built in the 1920s.  
Used to control sea mines and another casement located beneath older 
lighthouse.  Mines stored at Little Creek, not Fort Story. 

27. Stop 26:  Through fence, viewed Small Arms Testing Evaluation Command 
(?) Center (?)  Appears newly constructed in northeast portion of Five Creek 
Training Area. 

28. Stop 27. Buildings 1094 and 1095.  These buildings along with Buildings 
1096 and 1097 are bunkers and have blast walls located on opposite side of 
road from doors.  Col. Tyler stated that these bunkers did not store the 16” 
projectiles, but it is possible they held 6” shells. 

29. Stop 28. US Marine Corps area along Atlantic Avenue which served as a 
control center for the NIKE battery. 

30. Stop 29:  Building 727, Directorate of Public Works.  At this location a  
meeting time for the 13th was scheduled, and Col. Tyler provided URS with 
the following documents from the collection at the Old Coast Guard Station 
for reproduction and return: 

 
• Map, Fort Story, Street Names, General Site Map, dated October 1968, 

revised 8 Dec 1976; Road Names changed 5 Nov 1980 
• Fort Story, Master Plan, General Site Map, dated 1 March 1963.  Has hand 

drawn bivouac sites drawn and dated 24 July 1964 by LTC Karl E. Finger. 
• Portions of Report No. CETHA-IR-CR-90159, Preliminary Assessment 

Report for Fort Story, November 1, 1990, with hand written comment 
from Leigh Blake regarding areas of concern, presumably associated with 
CTT Range Inventory. 

• Response from Col. Tyler regarding USATHAMA Report sent 8 January 
2002 to Ms. Leigh Blake 

• Fax to Ms. Leigh Blake including 1943 map depicting small arms range 
on south end of the post. 

• Hard copy of email RE: Ammunitions Magazines sent Friday 17 Sept 
2004 from HArtmant@eustis.army.mil to Col. Tyler. 

• Hard copy of Driving Armament Tour, Fort Story, VA, updated August 
2002, compiled by Fielding Lewis Tyler. 

• Declassified version of 1941 Revision of “Annexes to Harbor Defense 
Project, Harbor of Chesapeake Bay:” 

 

On June 13, 2007, Mr. McClelland met with Col. Tyler at the Old Coast Guard Station.  
Mr. McClelland returned the documents provided on June 12, 2007. Col. Tyler provided 
access to numerous documents, maps and photographs archived at the Old Coast Guard 
Station, and during the course of the review of these materials the following items were 
discussed: 

 

1. After installation, the 16” guns were “proof fired” 



2. The 16” guns also conducted annual service practice. 

3. Col. Tyler believed that the “Fort Record Book” for Fort Story that contains a 
historic account of daily activities at the installation is maintained at Fort 
Eustis. 

4. An anti-aircraft “gun line,” consisting of 3” anti-aircraft guns fired at aerial 
targets flying out over the ocean for practice.  A January 1941 photograph also 
illustrates the firing of other guns along this “gun line.” 

5. Railway artillery, comprised of 12” and 8” guns were also fired along this gun 
line. 

6. Photographs were found of the small arms range identified in the CTT 
Inventory appear to indicate the site being active through 1976. 

7. The Examination Battery, located along the coast at the western edge of the 
installation near the Club was intended to protect ships that were moored in 
the harbor undergoing inspection prior to entering the harbor. 

8. An October 1942 photograph of Battery Cramer being fired was found. 

Following a review of the archives at the Old Coast Guard Station, Col. Tyler 
permitted URS to take several documents, photographs and maps from the Station for 
reproduction.  These documents were reproduced and returned by hand to the Old 
Coast Guard Station on June 18, 2007. 



 
RECORD OF CONVERSATION 

 
Project Fort Story HRR  Date: 7/2/07 
 
Contact: Dan Musel, Fort Monroe (757.788.5342) 
 
 
On July 2, 2007, Scott McClelland of URS spoke to Mr. Musel by phone.  Mr. Musel was 
identified in the Closed, Transferring, Transferred (CTT) Range Inventory Report for 
Fort Story (Malcolm Pirnie, 2002) as the Army’s Remediation Project Manager for Fort 
Story.  Mr. McClelland inquired regarding the reason that the coastal artillery batteries 
present at Fort Story were not identified as ranges in the CTT Inventory Report. 

Mr. Musel stated that when he was asked to identify ranges at Fort Story, he identified 
the entire installation as being a potential range due to the presence of the coastal artillery 
batteries. He also recalled the CTT inventory identified a small arms range that he was 
not familiar with at the time.  Mr. Musel did not recall the reason why the artillery 
batteries or their firing fans were not identified as ranges in the CTT inventory.   

 

 



 

RECORD OF CONVERSATION 

 
Project Fort Story HRR  Date: 1/30/08 
 
Contact: Andy Reid, USACE, Norfolk District (757.201.7053) 
 
 
On January 30, 2008, Scott McClelland of URS held a phone conversation with Mr. Reid 

of the Operations Office of the Norfolk District regarding dredging activities in the 

Chesapeake Channel and Thimble Shoal Channel located offshore from Fort Story.   

Mr. Reid indicated that there were no known discoveries of MEC during dredging, but 

that several years ago, an explosion had occurred on one of the dredges working in this 

area, but the cause of the explosion was unknown.  He also informed URS that the dredge 

materials were placed offshore in the Dam Neck Disposal Site.  This area is within an 

operational range that is used by the US Navy operating out of the Dam Neck Annex.  



 

RECORD OF CONVERSATION 

 
Project Fort Story HRR  Date: 4/29/08 
 
Contact: Tom Friberg, USACE, Norfolk District (757.201.7645) 
 
 
On April 29, 2008, Scott McClelland of URS held a phone conversation with Mr. Friberg 

of the Norfolk District regarding dredging activities in the vicinity of Fort Story.  Mr. 

Reid referred Mr. McClelland to Mr. Friberg to obtain more information regarding the 

reported explosion during dredging operations.  

Mr. Friberg confirmed that in late May – early April of 2006 an explosion occurred 

during the dredging of the Atlantic Ocean Channel.  While the cause of the explosion was 

not definitively identified, based on the fact that it cracked a 2-inch thick cast iron dredge 

pipe, it was believed that it was a munition.  Mr. Friberg also stated that MEC had been 

encountered during other dredge operations in the area, including dredging of the Cape 

Henry Channel.    
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APPENDIX D 

Munitions Technical Data Sheets 

 



 
 
Source:  Technical Manual 43-0001-27, Army Ammunition Data Sheets for Small 
Caliber Ammunition, 1994 



 
 
 
 

 



 



 

 
 



 



 



 





 
 





UNDERWATER MINES MK1, MK2, MK3, MK4, and MK6 
 
 

 
 





 
 
Mark 1  
Spherical mine 34 inches (86 cm) in diameter.  Used an inertial pistol. 
 
Mark 2  
Designed by the French firm Sauter-Harle.  Spherical mine with a charge of about 175 
lbs. (79 kg) of wet guncotton.  Used contact-inertial exploder.  In service about 1909. 
 
Mark 3  
British Vickers design.  Spherical mine about 30 inches (76 cm) in diameter with a 120 
lbs. (54 kg) TNT burster.  Used a protruding float made of cork, 3 feet (0.91 m) long, for 
inertia ignition - contact with a ship made the mine rotate relative to the float.  Launched 
from trolley rails. . 



 
Mark 4  
Similar to the Mark 3 but larger, 33 inches (84 cm) in diameter with a 250 lbs. (113 kg) 
TNT burster. 
 
Mark 6  
Spherical antenna type using a K-type pistol, 34 inches (87 cm) in diameter.  This mine 
was designed specifically for the North Sea Mine Barrage of World War I.  However, it 
was still being used operationally as late as 1978.  The Mark 6 was very successful and 
remained in US inventories until about 1985, making it the USA's longest-lived mine.  
1,400 lbs. (635 kg) total, charge of 300 lbs. (136 kg) TNT.  Could be moored in waters up 
to 3,000 feet (914 m) deep.  Three safety devices were employed, one a time delay, one a 
hydrostatic which held a switch open until the mine had sunk several feet underwater and 
the third to keep the explosive steps open until the mine had reached a considerable 
depth.  Mod 2 was a rising type, Mod 3 had a Mark 9 case with a 100 foot (30 m) lower 
antenna.  Mod 4 had a Mark 6 case with a 50 foot (15 m) lower antenna.  All of these had 
a few Hertz (acid) horns as a backup firing mechanism.  Early units used in the North Sea 
Barrage had reliability problems, with 4 to 8 percent firing shortly after being planted. 
 
 
 
 
Source:  www.navweaps.com/Weapons/WAMUS_mines.htm 
 



SITE INSPECTION REPORT JUNE 2008 
FORT STORY, VIRGINIA 
 

 

APPENDIX E 

Technical Project Planning Meeting Minutes 

 



 

 

FINAL MEETING 
MINUTES 

  
 
PURPOSE: Fort Story MMRP Site Inspection  
  Technical Project Planning (TPP) Session I 
 
LOCATION: Fort Eustis, VA, Building 1407   
 
DATE:  12 June 2007  
 
TIME:  0900 - 1015 
 
 
Attendees Organization Phone email 
Darren Renne URS 804-677-0298 darren_renne@urscorp.com 
Travis McCoun USAEC/BAH 410-436-1529 travis.mccoun@us.army.mil 
James Bynum USACE, 

Baltimore District 
410-962-6803 james.o.bynum@usace.army.mil 

Scott McClelland URS 301-258-5876 Scott_mcclelland@urscorp.com 
Wade Smith VDEQ 804-698-4125 wmsmith@deq.virginia.gov 
Joanna Bateman DPW-ENRD 757-878-4123 

ext. 303 
Joanna.Bateman@eustis.army.mil 

Amber Michel EEI/Fort Eustis 757-878-4123 
ext. 296 

Amber.michel@us.army.mil 

 

These meeting minutes address items discussed at the 12 June 2007 TPP1 meeting.  The 
purpose of the meeting was to present the programmatic and project specific details 
pertaining to the Military Munitions Response Program (MMRP) Site Inspection (SI) that 
is being started for Fort Story, VA.  

Those present at the meeting included Joanna Bateman, Darren Renne, Amber Michel, 
Wade Smith, and Scott McClelland.  Other attendees participated via teleconference.   

The meeting started with introductions at 0900. 

During introductions, James Bynum of USACE, Baltimore District was introduced as a 
USACE, Baltimore District representative sitting in for Mr. Christopher Evans of 
USACE, Baltimore District, who will serve as the project manager.  Mr. Travis McCoun 
of USAEC was sitting in for Mr. Timothy Rodeffer of USAEC who will serve as the 
USAEC project manager. (Following the meeting, URS was informed that Mr. McCoun 
would serve as the USAEC project manager as opposed to Mr. Rodeffer).  

A hard copy of a power point presentation was provided to all attendees and Scott 
McClelland, in conjunction with Travis McCoun led a discussion following the 
presentation handout.  The following items were highlighted during the presentation: 
 
 

1. Background information on the MMRP was provided. 
2. An overview of how the MMRP was being implemented was provided. 
3. Definitions of various terminology used in the MMRP were presented. 
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4. The goals of the MMRP SI were presented with an emphasis placed on the 
primary goal being to make a decision for each site as to whether additional 
investigation, no further action, or a removal action is appropriate.  

5. A discussion was held regarding the eligibility of a site to be addressed as part 
of the MRRP.  

6. The importance of obtaining stakeholder involvement through the Technical 
Project Planning (TPP) process was discussed. 

7. The process that the MMRP SI will be implemented was discussed. 
8. The various approaches to SI field work were discussed, with surface soil 

sampling for explosives and metals and a magnetometer assisted visual site 
survey being the most common field activities. 

9. Based on the Phase 3 CTT Inventory Report, an overview of the other-than 
operational ranges present at Fort Story that are planned to be addressed 
during the MMRP SI at Fort Story was provided. 

10. A preliminary schedule for the MMRP SI was provided. 
 
 
During the course of the presentation, several discussions were held pertaining to specific 
elements of the MMRP at Fort Story.  These items included: 
 

1. Other potential stakeholders were discussed.  Ms. Bateman noted that the 
Navy currently occupies the majority of the buildings at Fort Story, and in 
January of 2008, the Navy is scheduled to take over command of the 
installation. In October 2008, the Navy is scheduled to take over property. 
Since a point of contact does not yet exist for the Navy, it was decided that the 
Navy would be brought into the program in the appropriate time once a point 
of contact was established.  Ms. Bateman said that she should brief the 
Garrison Commander, and as requested, Mr. McClelland said he can and will 
provide whatever support is needed. 

 
2. In terms of communications between the project team, Fort Eustis is 

responsible for communicating with VDEQ and VDEQ will transmit 
correspondence to Fort Eustis.  

 
3. A discussion was held regarding the notification requirements of the 

Munitions Response Site Prioritization Protocol (MRSPP).  Mr. McCoun 
explained that USAEC has requested higher headquarters to task the 
installations to provide notifications to the regulators and local community 
that an MMRP investigation and MRSPP scoring will be completed at Fort 
Story. This request should be approved soon, and AEC will assist the 
installation in preparing the notifications, as needed.  Mr. McCoun also noted 
that the MRSPP priority rankings will be considered draft, will be included as 
an appendix to the final SI Report, and can be updated with new information 
at any time after the SI. 
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4. Discussion was held regarding the Phase 3 Closed, Transferring, and 
Transferred Range Inventory for Fort Story that only identified one small 
arms range.  Mr. McClelland noted that Fort Story was a coastal artillery 
installation, and it is likely that additional sites will be added during the SI 
process.  The potential presence of water ranges was discussed.  

 
5. Discussion was held regarding the length of time VDEQ would like to review 

documents.  Mr. Smith responded that depending on whether the document is 
a primary or secondary document, they would like 30 to 60 days for their 
review. 

 
6. The meeting concluded at 1015. 

 
 
 



 

 

FINAL MEETING 
MINUTES 
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Attendees Organization Phone email 
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4125 

wmsmith@deq.virginia.gov 

Clyde Lichtenwalnar USACE, 
Baltimore 

410-779-
0014 

Clyde.h.lichtenwalnar@usace.arrny.mil 

Joanna Bateman DPW-ENRD 
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Francis Coulters* USAEC 410-436-
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francis.coulters@us.army.mil 

*Attended via phone. 
 
The meeting started off with introductions at 0930. 

A hard copy of a power point presentation was provided to all attendees and Scott 
McClelland led an open discussion following the presentation handout.  The following 
items were discussed: 
 

1. The goals of the MMRP SI were reviewed as a reminder that the purpose of 
the SI was to make a decision regarding if any additional study (i.e., RI/FS), a 
removal action; or No Further Action was appropriate for each Munitions 
Response Site (MRS). 

 
2. The purpose of the meeting was discussed, with the objective being to present 

the findings of the Historical Records Review, discuss the path forward, and 
reach consensus on this path. 

 
3. An overview of the HRR was provided following the presentation with the 

following items discussed. 
a. The Small Arms Range, which was identified as the only MRS identified 

during the CTT Inventory, was discussed first.  It was noted that since the 
time that the CTT Inventory was completed, the operational range area at 
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Fort Story has been changed.  This change resulted in the Small Arms 
Range now being located within an operational range area, and no longer 
eligible for inclusion in the SI. 

b. Wade Smith of VDEQ asked for additional information regarding the 
change in operational range areas which prompted the additional 
discussion regarding how the operational range areas are defined, and by 
whom.  Travis McCoun and Fran Coulters of USAEC provided a 
summary of this process, and Travis McCoun pointed out that operational 
ranges are being assessed through the Army’s Operational Range 
Assessment Program.  It was pointed out that the Army G3 and 
installation range operators are responsible for defining operational range 
areas.  Ms Joanna Bateman noted that an area along the western coast line 
of Fort Story is where there are a number of beach cottages which did not 
seem compatible with training.  It was noted that the operational range 
areas were provided to URS by the Army G3 at the initiation of the SI, and 
that neither USAEC nor Fort Story/Eustis environmental personnel define 
the operational range areas.  The discussion concluded with the fact that 
the Small Arms Range is located within an operational range area, and it is 
not eligible for inclusion as part of the Fort Story MMRP SI. 

c. Discussion was held regarding the discovery of multiple gun batteries at 
Fort Story that was presented in the HRR, and how the historical firing 
fans (aka “fields of fire”) were used to define a new Munitions Response 
Site (MRS) called the Inner Coastal Defense Range.  Key components of 
this discussion included: 

i. The purpose of the batteries was to protect the entrance to the 
Chesapeake Bay during WWI and WWII, and gun size ranged 
from .50 caliber machine guns to 16” artillery guns. 

ii.  Firing for training purposes was directed out into the Bay and 
Atlantic Ocean.  

iii.  Coastal erosion has destroyed some of the former battery locations. 
iv. Historical documents were found that indicate the guns were fired 

for training, and additional documents detailed the type of 
munitions allotted for training and the typical range layout. 

v. The methodology used to create the limits of the Inner Coastal 
Defense Range was presented.  The key factors used to develop the 
range boundary included: portions of multiple historical firing fans 
from guns/batteries that fired high explosive (HE)-filled munitions; 
safety zones for the standard range layout; and the locations of 
former underwater mine fields.  

d. Discussion was held regarding the implications of firing fans from other 
coastal artillery installations that may overlap the Inner Coastal Defense 
Range site.  These installations included Fort Monroe (BRAC); Fort Wool 
(FUDS); Fort Custis (FUDS); and Fishermans Island (FUDS).  Based on 
the Fort Monroe HRR and the Fort Wool SI; munitions and training 
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associated with these installations does not overlap the Inner Coastal 
Defense Range.  Historical documents indicate that historical firing fans 
from guns at Fort Custis and Fishermans Island overlap portions of the 
Inner Coastal Defense Range.  It was presented that the portions of these 
historic firing fans that overlapped with the Inner Coastal Defense Range 
would be considered part of the site, but that portions of these historical 
firing fans that do not overlap with the Inner Coastal Defense Range can 
not be addressed under the Fort Story MMRP site and will fall under the 
FUDS program. 

e. The conceptual site model of the Inner Coastal Defense Range was 
discussed, with the primary receptors being dredge workers.  It was noted 
that nautical charts have annotations that restrict dredging and other 
activities that disturb the ocean floor due to the potential presence of 
mines. However, it was noted that portions of two dredged shipping 
channels are within the site, meaning that this pathway may be complete. 

 
4. Information on dredging activities obtained from the Norfolk District was 

presented, and that the dredge spoils were placed offshore at the Dam Neck 
Disposal Site.  Based on the nautical maps of the area, this location falls 
within an active firing fan operated by the Navy; therefore, it can not be 
included as an MMRP site.  Wade Smith requested a copy of the map (NOAA 
Chart 12207) depicting this area, which was provided to him in a separate 
transmittal on 1 April 2008. 

 
5. It was discussed that the typical next step in the MMRP SI process would be 

to collect field data to determine if an RI is warranted.  However, with the 
documentation obtained during the HRR, there is sufficient evidence o 
conclude that an RI is needed. Therefore, it was decided that following receipt 
of VDEQ comments on the Stakeholder Draft HRR, these comments would be 
incorporated directly into an SI Report that includes all of the HRR 
information as well as the MRSPP scoring and a recommendation that the site 
move forward in the MMRP. 

 
6. Wade Smith asked if there were any bodies of land that existed within the 

Inner Coastal Defense Range site.  Based on a review of the maps presented in 
the HRR, there did not appear to be.  A check of nautical maps following the 
TPP meeting confirmed this conclusion. 

 
7. Other issues and discussion included: 

i. The Army has already advertised a public notice related to the 
MRSPP scoring. 

ii.  The planned schedule for the remainder of the SI process was 
discussed. 
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iii.  Wade Smith provided editorial comments on the Stakeholder Draft 
HRR directly to Scott McClelland, and stated that he will provide 
written comments in April. 

 
8. The meeting concluded at approximately 1200. 
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Explosive Hazard 
Evaluation

Chemical Hazard 
Evaluation

Human Hazard 
Evaluation

Inner Coastal
Defense Range

(STORY-002-R-01)
3

No Known or 
Suspected CWM 

Hazard

No Known or 
Suspected MC 

Hazard
3

Prepared by: Scott McClelland
Organization: URS Group, Inc.
Date Site Scored: June 26, 2008

Overall 
Priority

Module Priority Scores
MRS Name

(AEDB-R No.)

Summary of MRSPP
Fort Story, Virginia
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Munitions Response Site Name:

Component:

Installation/Property Name:

Location (City, County, State):

Site Name/Project Name (Project No.):

Date Information Entered/Updated:

Point of Contact (Name/Phone):

PA X SI RI FS RD

RA-C RIP RA-O RC LTM

X

Surface water (ecological receptor)

Surface water (human receptor)

Fort Story, VA

Tim Rodeffer, USAEC (410.436.1616)

28-Jun-2008

Project Phase ("X" only one):

Inner Coastal Denfense Range / Fort Story MMRP SI (W912DR-06-C-0028)

Potential human receptors include workers who operate the dredges and persons who violate the Federal restrictions that prohibit the anchoring, bottom fishing, or conduct 
other activities that come in contact with the ocean/bay bottom. Threatened or endangered species are not known to enhabit the range.

The Inner Coastal Defense Range is an MRS that was developed by complexing the portions of historical firing fans from multiple gun batteries that fired high-explosive filled 
munitions into the Chesapeake Bay. The entire range is a water range located in the Atlantic Ocean/Chesapeake Bay, and there are no land masses within the range other than 
portions of the Chesapeake Bay tunnel which are man made. These batteries served as part of the Coastal Defenses of the Chesapeake Bay, and were first emplaced around 
1917 and were used in varying degrees until 1949.  Munitions suspected of being fired from these batteries included firing 5- and 6-inch mortars; 3-inch MK1 shrapnel and HE-
filled munitions; 37-mm subcaliber; and 90-mm HE filled M71 rounds.  In addition, Fort Story controlled an underwater mine field located within the site, and various mines 
including M1, M2, M4 and M6 mines may be present. 

Description of Pathways for Human and Ecological Receptors:
The primary pathway for human health is contact with MEC during dredging operations which are conducted on a regular basis to maintain shipping channels that exist within 
the site.  As discussed in Sections 3.2.3 and 5.2.9, there are accounts of dredging operations coming in contact with MEC in the area.  There are restrictions in place regarding 
dredging, fishing, and other activities that may contact the bottom owing to the potential presence of MEC, and these are annotated on nautical charts.

Description of Receptors (Human and Ecological):

Sediment (human receptor)

Table A

MRS Background Information

DIRECTIONS:  Record the background information below for the MRS to be evaluated.  Much of this information is available from Service and DoD databases.  If the MRS is 
located on a FUDS property, the suitable FUDS property information should be substituted.  In the MRS Summary, briefly describe the UXO, DMM, or MC that are known or 
suspected to be present, the exposure setting (the MRS's physical environment), any other incidental nonmunitions-related contaminants (e.g., benzene, trichloroethylene) 
found at the MRS, and any potentially exposed human and ecological receptors.  If possible, include a map of the MRS.

Inner Coastal Defense Range (STORY-002-R-01)    MRSPP Score = 3

Fort Story

US Army

MRS Description:  Describe the munitions-related activities that occurred at the installation, the dates of operation, and the UXO, DMM, or MC known or suspected 
to be present.  When possible, identify munitions, CWM, and MC by type:

MRS Summary:

Media Evaluated ("X" all that apply):

Groundwater

Surface soil

Sediment (ecological receptor)
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Classification Description
Possible 

Score
Score

♦     UXO that are considered most likely to function upon any interaction 
with exposed persons (e.g., submunitions, 40mm high-explosive [HE] 
grenades, white phosphorous [WP] munitions, high-explosive antitank 
[HEAT] munitions, and practice munitions with sensitive fuzes, but 
excluding all other practice munitions).
♦     Hand grenades containing energetic filler.
♦     Bulk primary explosives, or mixtures of these with environmental media, 
such that the mixture poses an explosive hazard.
♦     UXO containing a high-explosive filler (e.g., RDX, Composition B), that 
are not considered "sensitive."
♦     DMM containing a high-explosive filler that have:
          ■     Been damaged by burning or detonation
          ■     Deteriorated to the point of instability.
♦     UXO containing pyrotechnic fillers other than white phosphorous (e.g., 
flares, signals, simulators, smoke grenades).
♦     DMM containing pyrotechnic fillers other than white phosphorous (e.g., 
flares, signals, simulators, smoke grenades) that have:
          ■     Been damaged by burning or detonation
          ■     Deteriorated to the point of instability.

High explosive (unused)
♦     DMM containing a high-explosive filler that have not been damaged by 
burning or detonation, or are not deteriorated to the point of instability. 15 15

♦     UXO containing mostly single-, double-, or triple-based propellant, or 
composite propellants (e.g., a rocket motor).
♦     DMM containing mostly single-, double-, or triple-based propellant, or 
composite propellants (e.g., a rocket motor) that are:
          ■     Damaged by burning or detonation
          ■     Dteriorated to the point of instability.
♦     DMM containing mostly single-, double-, or triple-based propellant, or 
composite propellants (e.g., a rocket motor).
♦     DMM that are bulk secondary high explosives, pyrotechnic 
compositions, or propellant (not contained in a munition), or mixtures of 
these with environmental media such that the mixture poses an explosive 
hazard.

Pyrotechnic (not used or 
damaged)

♦     DMM containing a pyrotechnic filler (i.e. red phosphorous), other than 
white phosphorous filler, that have not been damaged by burning or 
detonation, or are not deteriorated to the point of instability.

10

♦     UXO that are practice munitions that are not associated with a sensitive 
fuze.
♦     DMM that are practice munitions that are not associated with a sensitive 
fuze and that have not:
          ■     Been damaged by burning or detonation
          ■     Deteriorated to the point of instability.

Riot control ♦     UXO or DMM containing a riot control agent filler (e.g., tear gas). 3

Small arms

♦     Used munitions or DMM that are categorized as small arms ammunition 
[Physical evidence or historical evidence that no other types of munitions 
[e.g., grenades, subcaliber training rockets, demolition charges] were used or 
are present on the MRS is required for selection of this category.].

2 2

Evidence of no munitions
♦     Following investigation of the MRS, there is physical evidence that there 
are no UXO or DMM present, or there is historical evidence indicating that 
no UXO or DMM are present.

0

MUNITIONS TYPE 25

5

25

20

25

Practice 5

10

15

DIRECTIONS:  Record the single highest score from above in the box to the right 
(maximum score = 30).

DIRECTIONS:  Document any MRS-specific data used in selecting the Munitions Type  classifications in the space provided.
The Inner Coastal Defense Range involved firing 5- and 6-inch mortars; 3-inch MK1 shrapnel and HE-filled munitions; 37-mm subcaliber; 90-mm HE filled M71 rounds; 
.50 and .30 caliber rounds as discussed in report Sections 4.24.  In addition, the presence of underwater mine fields within the area and annotations on NOAA charts that 
mines may be present on the ocean bottom is interpreted to mean that M1, M2, M4, and M6 underwater mines may be present as discussed in Sections 4.5 and 4.24. As 
discussed in Sections 3.2.3 and 5.2.9, documentation of MEC (unknown type) being encountered during dredging operations confirms the presence of MEC in this range.  
This range also encompasses portions of ranges from the Fort Custis and Fishermans Island Military Reservation FUDS, and similar munitoins were fired from these 
installations that may be present.  In addition, several batteries located at Fort Story fired practice munitions comprised of cast-iron or sand-filled munitions ranging in size 
from 75-mm sand filled projectiles to 16-inch Mk HM2, 2100# cast iron projectiles. 

Sensitive 30

High explosive (used or 
damaged)

Pyrotechnic (used or damaged)

Propellant

Bulk secondary high explosives, 
pyrotechnics, or propellant

Table 1
EHE Module: Munitions Type Data Element Table

DIRECTIONS:  Below are 11 classifications of munitions and their descriptions.  Annotate the score(s) that correspond with all 
munitions types known or suspected to be present at the MRS.

Note:  The terms practice munitions , small arms ammunition , physical evidence , and historical evidence  are defined in Appendix C of 
the Primer.
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Classification Description
Possible 

Score
Score

Former range
♦     The MRS is a former military range where munitions (including practice 
munitions with sensitive fuzes) have been used.  Such areas include:  impact 
or target areas and associated buffer and safety zones.

10 10

Former munitions treatment 
(i.e. OB/OD) unit

♦     The MRS is a location where UXO or DMM (e.g., munitions, bulk 
explosives, bulk pyrotechnic, or bulk propellants) were burned or detonated 
for the purpose of treatment prior to disposal.

8

Former practice munitions 
range

♦     The MRS is a former military range on which only practice munitions 
without sensitive fuzes were used.

6

Former maneuver area

♦     The MRS is a former maneuver area where no munitions other than 
flares, simulators, smokes, and blanks were used.  There must be evidence 
that no other munitions were used at the location to place an MRS into this 
category.

5

Former burial pit or other 
disposal area

♦     The MRS is a location where DMM were buried or disposed of (e.g., 
disposed of into a water body) without prior thermal treatment.

5

Former industrial operating 
facilities

♦     The MRS is a location that is a former munitions maintenance, 
manufacturing, or demilitarization facility.

4

Former firing points
♦     The MRS is a firing point, where the firing point is delineated as an 
MRS separate from the rest of a former military range.

4

Former missile or air defense 
artillery emplacements

♦     The MRS is a former missile defense or air defense artillery (ADA) 
emplacement not associated with a military range.

2

Former storage or transfer 
points

♦     The MRS is a location where munitions were stored or handled for 
transfer between different modes of transportation (e.g., rail to truck, truck to 
weapon system).

2

Former small arms range
♦     The MRS is a former military range where only small arms ammunition 
was used (There must be evidence that no other types of munitions [e.g., 
grenades] were used or are present to place an MRS iinto this category.)

1

Evidence of no munitions
♦     Following investigation of the MRS, there is physical evidence that no 
UXO or DMM are present, or there is historical evidence indicating that no 
UXO or DMM are present.

0

SOURCE OF HAZARD 10
DIRECTIONS:  Record the single highest score from above in the box to the right 
(maximum score = 10).

DIRECTIONS:  Document any MRS-specific data used in selecting the Source of Hazard classifications in the space provided.

Historical records confirm use of the MRS as an impact area for 5- and 6-inch mortars; 3-inch MK1 shrapnel and HE-filled munitions; 37-
mm subcaliber; and 90-mm HE filled M71 rounds as discussed in report Section 4.24.  In addition, the presence of underwater mine fields 
within the area and annotations on NOAA charts that mines may be present on the ocean bottom is interpreted to mean that M1, M2, M4, 
and M6 underwater mines may be present as discussed in Sections 4.5 and 4.24. As discussed in Sections 3.2.3 and 5.2.9, documentation 
of MEC (unknown type) being encountered during dredging operations confirms the presence of MEC in this range.

Table 2

EHE Module: Source of Hazard Data Element Table
DIRECTIONS:  Below are 11 classifications describing sources of explosive hazards.  Annotate the score(s) that correspond with all 
sources of explosive hazards known or suspected to be present at the MRS.

Note:  The terms former range , practice munitions , small arms range , physical evidence , and historical evidence  are defined in 
Appendix C of the Primer.
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Classification Description
Possible 

Score
Score

♦     Physical evidence indicates that there are UXO or DMM on the surface of 
the MRS.
♦     Historical evidence (i.e., a confirmed incident report such as an explosive 
ordnance disposal [EOD], police, or fire department report that an incident or 
accident that invovled UXO or DMM occured) indicates there are UXO or 
DMM on the surface of the MRS.
♦     Physical evidence indicates the presence of UXO or DMM in the 
subsurface of the MRS; and, the geological conditions at the MRS are likely to 
cause UXO or DMM to be exposed, in the future, by naturally occurring 
phenomena (e.g., drought, flooding, erosion, frost heave, tidal action), or 
intrusive activities (e.g., plowing, construction, dredging) at the MRS are 
likely to expose UXO or DMM.
♦     Historical evidence indicates that UXO or DMM are located in the 
subsurface of the MRS; and, the geological conditions at the MRS are likely to 
cause UXO or DMM to be exposed, in the future, by naturally occurring 
phenomena (e.g., drought, flooding, erosion, frost heave, tidal action), or 
intrusive activities (e.g., plowing, construction, dredging) at the MRS are 
likely to expose UXO or DMM.
♦     Physical evidence indicates the presence of UXO or DMM in the 
subsurface of the MRS; and, the geological conditions at the MRS are not 
likely to cause UXO or DMM to be exposed, in the future, by naturally 
occurring phenomena, or intrusive activities at the MRS are not likely to cause 
UXO or DMM to be exposed.
♦     Historical evidence indicates that UXO or DMM are located in the 
subsurface of the MRS; and, the geological conditions at the MRS are not 
likely to cause UXO or DMM to be exposed, in the future, by naturally 
occurring phenomena, or intrusive activities at the MRS are not likely to cause 
UXO or DMM to be exposed.

Suspected (physical evidence)

♦     There is physical evidence (e.g., munitions debris such as fragments, 
penetrators, projectiles, shell casings, links, fins), other than the documented 
presence of UXO or DMM, indicating that UXO or DMM may be present at 
the MRS.

10

Suspected (historical evidence)
♦     There is historical evidence indicating that UXO or DMM may be present 
at the MRS.

5

Subsurface, physical constraint

♦     There is physical or historical evidence indicating that UXO or DMM may 
be present in the subsurface, but there is a physical constraint (e.g., pavement, 
water depth over 120 feet) preventing direct access to the UXO or DMM.

2

Small arms (regardless of 
location)

♦     The presence of small arms ammunition is confirmed or suspected, 
regardless of other factors such as geological stability.  (There must be 
evidence that no other types of munitions [e.g., grenades] were used or are 
present at the MRS to place an MRS into this category.)

1

Evidence of no munitions
♦     Following investigation of the MRS, there is physical evidence that there 
are no UXO or DMM present, or there is historical evidence indicating that no 
UXO or DMM are present.

0

LOCATION OF MUNITIONS 20DIRECTIONS:  Record the single highest score from above in the box to the right 
(maximum score = 25).

DIRECTIONS:  Document any MRS-specific data used in selecting the Location of Munitions  classifications in the space provided.
The entire range is a water range and there are restrictions on activities that can be legally conducted in the area.  However, as discussed in 
Sections 3.2.3 and 5.2.9, documentation of MEC (unknown type) being encountered during dredging operations confirms the presence of 
MEC in this range.

Confirmed subsurface, stable 15

Confirmed surface 25

Confirmed subsurface, active 20 20

Table 3
EHE Module: Location of Munitions Data Element Table

DIRECTIONS:  Below are eight classifications of munitions locations and their descriptions.  Annotate the score(s) that correspond with 
all locations where munitions are located or suspected of being found at the MRS.

Note:  The terms confirmed, surface , subsurface, small arms ammunition, physical evidence , and historical evidence  are defined in 
Appendix C of the Primer .
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Classification Description
Possible 

Score
Score

No barrier
♦     There is no barrier preventing access to any part of the MRS (i.e. all 
parts of the MRS are accessible).

10 10

Barrier to MRS access is 
incomplete

♦     There is a barrier preventing access to parts of the MRS, but not the 
entire MRS.

8

Barrier to MRS access is 
complete but not monitored

♦     There is a barrier preventing access to all parts of the MRS, but there is 
no surveillance (e.g., by a guard) to ensure that the barrier is effectively 
preventing access to all parts of the MRS.

5

Barrier to MRS access is 
complete and monitored

♦     There is a barrier preventing access to all parts of the MRS, and there is 
active, continual surveillance (e.g., by a guard, video monitoring) to ensure 
that the barrier is effectively preventing access to all parts of the MRS.

0

EASE OF ACCESS 10
DIRECTIONS:  Record the single highest score from above in the box to the right 
(maximum score = 10).

DIRECTIONS:  Document any MRS-specific data used in selecting the Ease of Access  classification in the space provided.
As the entire area is a water range and there are no phyisical barriers to access the site.  There are administrative restrictions (legal 
restrictions that limit boating activities) in place.  The water depth is less than 120 feet throughout the range.

Table 4
EHE Module: Ease of Access Data Element Table

DIRECTIONS:  Below are four classifications of barrier types that can surround an MRS and their descriptions.  The barrier type is 
directly related to the ease of public access to the MRS.  Annotate the score that corresponds with the ease of access to the MRS.

Note:  The term barrier  is defined in Appendix C of the Primer.
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Classification Description
Possible 

Score
Score

Non-DoD control

♦     The MRS is at a location that is no longer owned by, leased to, or 
otherwise possessed or used by DoD.  Examples are privately owned land or 
water bodies; land or water bodies owned or controlled by state, tribal, or 
local governments; and, land or water bodies managed by other federal 
agencies.

5 5

♦     The MRS is at a location that is owned by DoD, but that DoD has leased 
to another entity and for which DoD does not control access 24 hours per day.

Scheduled for transfer from 
DoD control

♦     The MRS is on land or is a water body that is owned, leased, or otherwise 
possessed by DoD, and DoD plans to transfer that land or water body to the 
control of another entity (e.g., a state, tribal, or local government; a private 
party; another federal agency) within 3 years from the date the Protocol is 
applied.

3

DoD control

♦     The MRS is on land or is a water body that is owned, leased, or otherwise 
possessed by DoD.  With respect to property that is leased or otherwise 
possessed, DoD must control access to the MRS 24 hours per day, every day 
of the calendar year.

0

STATUS OF PROPERTY 5
DIRECTIONS:  Record the single highest score from above in the box to the right 
(maximum score = 5).

DIRECTIONS:  Document any MRS-specific data used in selecting the Status of Property  classification in the space provided.

The range is located within the Atlantic Ocean/Chesapeake Bay.

Table 5
EHE Module: Status of Property Data Element Table

DIRECTIONS:  Below are three classifications of the status of a property within the Department of Defense (DoD) and their descriptions.  
Annotate the score that corresponds with the status of property at the MRS.
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Classification Description
Possible 

Score
Score

> 500 persons per square mile
♦     There are more than 500 persons per square mile in the U.S. Census 
Bureau tract in which the MRS is located.

5 5

100 - 500 persons per square 
mile

♦     There are 100 to 500 persons per square mile in the U.S. Census Bureau 
tract in which the MRS is located.

3

< 100 persons per square mile
♦     There are fewer than 100 persons per square mile in the U.S. Census 
Bureau tract in which the MRS is located.

1

POPULATION DENSITY 5
DIRECTIONS:  Record the single highest score from above in the box to the right 
(maximum score = 5).

DIRECTIONS:  Document any MRS-specific data used in selecting the Population Density  classification in the space provided.

Virginia Beach City 2006 census data: 1,714 people/square mile. Northhampton County 2006 census data: 63 people/square mile. Source: 
http://quickfacts.census.gov/qfd/states/51/51810.html.

Owing to the fact that the Inner Coastal Defense Range is a water range, and is located entirely offshore in the Atlantic Ocean/Chesapeake 
Bay, it is not located within a census tract.  Population information for the two closest census tracts (Virginia Beach City located to the south 
of the range and North Hampton County located to the north of the range) are provided.  Both of these tracts are located within two miles of 
the perimeter of the site. The purpose of this data element is to evaluate the number of people (both on- and off-site) who could be exposed to 
any explosive hazard potentially posed by MEC, and for this reason, the denser population of Virginia Beach City is used.    

Table 6
EHE Module: Population Density Data Element Table

DIRECTIONS:  Below are three classifications of population density and their descriptions.  Determine the population density per square 
mile that most closely corresponds with the population of the MRS, including the area within a two-mile radius of the MRS's perimeter.  
Annotate the most appropriate score.
Note:  Use the U.S. Census Bureau tract data available to capture the highest population density within a two-mile radius of the perimeter of 
the MRS.
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Classification Description
Possible 

Score
Score

26 or more inhabited structures
♦     There are 26 or more inhabited structures located up to 2 miles from the 
boundary of the MRS, within the boundary of the MRS, or both.

5 5

16 to 25 inhabited structures
♦     There are 16 to 25 inhabited structures located up to 2 miles from the 
boundary of the MRS, within the boundary of the MRS, or both.

4

11 to 15 inhabited structures
♦     There are 11 to 15 inhabited structures located up to 2 miles from the 
boundary of the MRS, within the boundary of the MRS, or both.

3

6 to 10 inhabited structures
♦     There are 6 to 10 inhabited structures located up to 2 miles from the 
boundary of the MRS, within the boundary of the MRS, or both.

2

1 to 5 inhabited structures
♦     There are 1 to 5 inhabited structures located up to 2 miles from the 
boundary of the MRS, within the boundary of the MRS, or both.

1

0 inhabited structures
♦     There are no inhabited structures located up to 2 miles from the 
boundary of the MRS, within the boundary of the MRS, or both.

0

POPULATION NEAR HAZARD 5
DIRECTIONS:  Record the single highest score from above in the box to the right 
(maximum score = 5).

DIRECTIONS:  Document any MRS-specific data used in selecting the Population Near Hazard  classification in the space provided.

Virigina Beach City 2000 census data: 698 housing units/square mile. Source: http://quickfacts.census.gov/qfd/states/51/51041.html. Also, 
topographic map and air photo review.  Based on this review, there are more than 26 inhabited structures located within two miles of the 
southern and southeastern boundaries of the site, but none located within two miles of the remainder of the site boundary.  In addition, 
there are structures that are staffed 24-hours a day in on the Chesapeake Bay Bridge-Tunnel, a portion of which is located within the site.

Table 7
EHE Module: Population Near Hazard Data Element Table

DIRECTIONS:  Below are six classifications describing the number of inhabited structures near the MRS.  The number of inhabited 
buildings relates to the potential population near the hazard.  Determine the number of inhabited structures within two miles of the MRS 
boundary and annotate the score that corresponds with the number of inhabited structures.

Note:  The term inhabited structures  is defined in Appendix C of the Primer.
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Classification Description
Possible 

Score
Score

Residential, educational, 
commercial, or subsistence

♦     Activities are conducted, or inhabited structures are located up to two 
miles from the MRS's boundary or within the MRS's boundary, that are 
associated with any of the following purposes:  residential, educational, child 
care, critical assets (e.g., hospitals, fire and rescue, police stations, dams), 
hotels, commercial, shopping centers, playgrounds, community gathering 
areas, religious sites, or sites used for subsistence hunting, fishing, and 
gathering.

5 5

Parks and recreational areas
♦     Activities are conducted, or inhabited structures are located up to two 
miles from the MRS's boundary or within the MRS's boundary, that are 
associated with parks, nature preserves, or other recreational uses.

4 4

Agricultural, forestry
♦     Activities are conducted, or inhabited structures are located up to two 
miles from the MRS's boundary or within the MRS's boundary, that are 
associated with agriculture or forestry.

3

Industrial or warehousing
♦     Activities are conducted, or inhabited structures are located up to two 
miles from the MRS's boundary or within the MRS's boundary, that are 
associated with industrial activities or warehousing.

2

No known or recurring 
activities

♦     There are no known or recurring activities occurring up to two miles 
from the MRS's boundary or within the MRS's boundary.

1

TYPES OF 
ACTIVITIES/STRUCTURES 5

DIRECTIONS:  Record the single highest score from above in the box to the right 
(maximum score = 5).

DIRECTIONS:  Document any MRS-specific data used in selecting the Types of Activities/Structures  classifications in the space provided.

Virigina Beach City 2000 census data: 698 housing units/square mile. Source: http://quickfacts.census.gov/qfd/states/51/51041.html. Also, 
topographic map and air photo review.  Based on this review, there are more than 26 inhabited structures located within two miles of the 
southern and southeastern boundaries of the site, but none located within two miles of the remainder of the site boundary.  In addition, the 
Chesapeake Bay Bridge-Tunnel, located within the site is considered a critical asset, and recreational parks and historical parks are located 
within Fort Story itself. 

Table 8

EHE Module: Types of Activities/Structures Data Element Table

DIRECTIONS:  Below are five classifications of activities and/or inhabited structures and their descriptions.  Review the types of activities 
that occur and/or structures that are present within two miles of the MRS and annotate the score(s) that correspond with all the 
activities/structure classifications at the MRS.

Note:  The term inhabited structures  is defined in Appendix C of the Primer.
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Classification Description
Possible 

Score
Score

Ecological and cultural 
resources present

There are both ecological and cultural resources present on the MRS. 5 5

Ecological resources present There are ecological resources present on the MRS. 3

Cultural resources present There are cultural resources present on the MRS. 3

No ecological or cultural 
resources present

There are no ecological resources or cultural resources present on the MRS. 0

ECOLOGICAL AND/OR 
CULTURAL RESOURCES 5

DIRECTIONS:  Record the single highest score from above in the box to the right 
(maximum score = 5).

DIRECTIONS:  Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources  classification in the space 
provided.
As discussed in Section 5.2.6 of the SI, endangered Right whales are known to migrate through this area and there are several ship wrecks that 
are considered potential cultural resources.

Table 9

EHE Module: Ecological and/or Cultural Resources Data Element Table

DIRECTIONS:  Below are four classifications of ecological and/or cultural resources and their descriptions.  Review the types of resources 
present and annotate the score that corresponds with the ecological and/or cultural resources present on the MRS.

Note:  The terms ecological resources  and cultural resources  are defined in Appendix C of the Primer.
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Source Score Value

DIRECTIONS:

Munitions Type Table 1 25

Source of Hazard Table 2 10

Location of Munitions Table 3 20

Ease of Access Table 4 10

Status of Property Table 5 5

Population Density Table 6 5

Population Near Hazard Table 7 5

Types of Activities/Structures Table 8 5

Ecological and/or Cultural Resources Table 9 5

90

EHE Module Total

92 to 100

82 to 91

71 to 81

60 to 70

48 to 59

38 to 47

less than 38

EHE MODULE RATING B

B

C

D

E

F

G

Evaluation Pending

No Longer Required

No Known or Suspected Explosive Hazard

35

20

A

EHE Module Rating

Table 10

Determining the EHE Module Rating

Explosive Hazard Factor Data Elements

EHE MODULE TOTAL

Accessibility Factor Data Elements

Receptor Factor Data Elements

1.  From Tables 01 - 09, record the data element scores in the Score 
boxes to the right.

2.  Add the Score boxes for each of the three factors and record this 
number in the Value boxes to the right.

3.  Add the three Value boxes and record this number in the EHE 
Module Total box below.

35

Alternative Module Ratings

NOTE:  An alternative module rating may be assigned when a 
module letter rating is inappropriate.  An alternative module rating is 
used when more information is needed to score one or more data 
elements, contamination at an MRS was previously addressed, or 
there is no reason to suspect contamination was ever present at an 
MRS.

4.  Circle the appropriate range for the EHE Module Total below.

5.  Circle the EHE Module Rating that corresponds to the range 
selected and record this value in the EHE Module Rating box 
found at the bottom of this table.
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Classification Description Possible Score Score

CWM, that are either UXO, or 
explosively configured, damaged 
DMM

The CWM known or suspected of being present at the MRS are:                                                 
♦     CWM that are UXO (i.e. CWM/UXO)                                                      ♦     
Explosively configured CWM that are DMM (i.e. CWM/DMM) that have 
been damaged.

30

CWM mixed with UXO
♦     The CWM known or suspected of being present at the MRS are 
undamaged CWM/DMM or CWM not configured as a munition that are 
commingled with conventional munitions that are UXO.

25

CWM, explosive configuration 
that are undamaged DMM

♦     The CWM known or suspected of being present at the MRS are 
explosively configured CWM/DMM that have not been damaged.

20

CWM/DMM, not explosively 
configured or CWM, bulk 
container

The CWM known or suspected of being present at the MRS are:                                             
♦     Nonexplosively configured CWM/DMM either damaged or undamaged                                   
♦     Bulk CWM (e.g., ton container).

15

CAIS K941 and CAIS K942
♦     The CWM/DMM known or suspected of being present at the MRS is 
CAIS K941-toxic gas set M-1 or CAIS K942-toxic gas set M-2/E11.

12

CAIS (chemical agent 
identification sets)

♦     CAIS, other than CAIS K941 and K942, are known or suspected of being 
present at the MRS.

10

Evidence of no CWM
♦     Following investigation, the physical evidence indicates that CWM are 
not present at the MRS, or the historical evidence indicates that CWM are not 
present at the MRS.

0 0

CWM CONFIGURATION 0
DIRECTIONS:  Record the single highest score from above in the box to the right 
(maximum score = 30).

DIRECTIONS:  Document any MRS-specific data used in selecting the CWM Configuration  classifications in the space provided.

No evidence of CWM.

Table 11

CHE Module: CWM Configuration Data Element Table

DIRECTIONS:  Below are seven classifications of CWM configuration and their descriptions.  Annotate the score(s) that correspond to all CWM 
configurations known or suspected to be present at the MRS.

Note:  The terms CWM/UXO , CWM/DMM , physical evidence , and historical evidence  are defined in Appendix C of the Primer.
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Tables 12 through 19 are intentionally omitted according to Active-Army 
Guidance because there is evidence of no CWM at this MRS.
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Source Score Value

DIRECTIONS:

CWM Configuration Table 11 0

Sources of CWM Table 12 0

Location of CWM Table 13 0

Ease of Access Table 14 0

Status of Property Table 15 0

Population Density Table 16 0

Population Near Hazard Table 17 0

Types of Activities/Structures Table 18 0

Ecological and/or Cultural Resources Table 19 0

0

CHE Module Total

92 to 100

82 to 91

71 to 81

60 to 70

48 to 59

38 to 47

less than 38

CHE MODULE RATING

NOTE:  An alternative module rating may be assigned when a 
module letter rating is inappropriate.  An alternative module rating is 
used when more information is needed to score one or more data 
elements, contamination at an MRS was previously addressed, or 
there is no reason to suspect contamination was ever present at an 
MRS.

Alternative Module Ratings

Evaluation Pending

No Longer Required

No Known or Suspected CWM Hazard

No Known or Suspected CWM Hazard

D

5.  Circle the CHE Module Rating that corresponds to the range 
selected and record this value in the CHE Module Rating box 
found at the bottom of this table.

E

F

G

3.  Add the three Value boxes and record this number in the CHE 
Module Total box below.

CHE MODULE TOTAL

CHE Module Rating

4.  Circle the appropriate range for the CHE Module Total below. A

B

C

Table 20

Determining the CHE Module Rating

CWM Hazard Factor Data Elements

0
1.  From Tables 11 - 19, record the data element scores in the Score 
boxes to the right.

Accessibility Factor Data Elements

0

2.  Add the Score boxes for each of the three factors and record this 
number in the Value boxes to the right.

Receptor Factor Data Elements

0
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Contaminant [CAS No.] Maximum Concentration (µg/L) Comparison Value (µg/L) Ratios
  

  

  

  

  

Total from Table 27   

CHF Scale CHF Value Sum the Ratios   

CHF > 100 H (High)

100 > CHF >2 M (Medium)

2 > CHF L (Low)

CONTAMINANT HAZARD FACTOR   

Classification Value

Evident H

Potential M

Confined L

MIGRATORY PATHWAY FACTOR

Classification Value

Identified H

Potential M

Limited L

RECEPTOR FACTOR

X

Directions:  Record the single highest value from above in the 
box to the right (maximum value = H).

Place an "X" in the box to the right if there is no known or suspected Groundwater MC Hazard

Receptor Factor
DIRECTIONS:   Annotate the value that corresponds most closely to the groundwater receptors at the MRS.

Description

There is no threatened water supply well downgradient of the 
source and the groundwater is currently or potentially usable for 
drinking water, irrigation, or agriculture (equivalent to Class I, 
IIA, or IIB aquifer).

There  is no potentially threatened water supply well downgradient 
of the source and the groundwater is not considered a potential 
source of drinking water and is of limited beneficial use 
(equivalent to Class IIIA or IIIB aquifer, or where perched aquifer 
exists only).

Directions:  Record the single highest value from above in the 
box to the right (maximum value = H).

Contamination in groundwater has moved only slightly beyond the 
source (i.e. tens of feet), could move but is not moving 
appreciably, or information is not sufficient to make a 
determination of Evident or Confined.

Information indicates a low potential for contaminant migration 
from the source via the groundwater to a potential point of 
exposure (possibly due to geological structures or physical 
controls).

There is a threatened water supply well downgradient of the 
source and the groundwater is a current source of drinking water 
or source of water for other beneficial uses such as 
irrigation/agriculture (equivalent to Class I or IIA aquifer).

CHF = ∑ ([Max Conc of Contaminant] / 
[Comparison Value for Contaminant])

Directions:  Record the CHF Value from above in the box to the 
right (maximum value = H).

Migratory Pathway Factor

Table 21

HHE Module: Groundwater Data Element Table

DIRECTIONS:   Record the maximum concentrations of all contaminants in the MRS's groundwater and their comparison values (from Appendix B of the Primer) 
in the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum 
concentration by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional groundwater contaminants recorded 
on Table 27.  Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard present in the 
groundwater, select the box at the bottom of the table.

Contaminant Hazard Factor (CHF)

Analytical data or observable evidence indicates that 
contamination in the groundwater is present at, moving toward, or 
has moved to a point of exposure.

Description
DIRECTIONS:   Annotate the value that corresponds most closely to the groundwater migratory pathway at the MRS.
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Contaminant [CAS No.] Maximum Concentration (µg/L) Comparison Value (µg/L) Ratios
  

  

  

  

  

Total from Table 27   

CHF Scale CHF Value Sum the Ratios   

CHF > 100 H (High)

100 > CHF >2 M (Medium)

2 > CHF L (Low)

CONTAMINANT HAZARD FACTOR   

Classification Value

Evident H

Potential M

Confined L

MIGRATORY PATHWAY FACTOR

Classification Value

Identified H

Potential M

Limited L

RECEPTOR FACTOR

X

Directions:  Record the single highest value from above in the 
box to the right (maximum value = H).

Place an "X" in the box to the right if there is no known or suspected Surface Water (Human Endpoint) MC Hazard

Description

Identified receptors have access to surface water to which 
contamination has moved or can move.

Potential for receptors to have access to surface water to which 
contamination has moved or can move.

Little or no potential for receptors to have access to surface water 
to which contamination has moved or can move.

Information indicates a low potential for contaminant migration 
from the source via the surface water to a potential point of 
exposure (possibly due to presence of geological structures or 
physical controls).

Directions:  Record the single highest value from above in the 
box to the right (maximum value = H).

Receptor Factor
DIRECTIONS:  Annotate the value that corresponds most closely to the surface water receptors at the MRS.

DIRECTIONS:  Annotate the value that corresponds most closely to the surface water migratory pathway at the MRS.

Description

Analytical data or observable evidence indicates that 
contamination in the surface water is present at, moving toward, 
or has moved to a point of exposure.

Contamination in surface water has moved only slightly beyond 
the source (i.e. tens of feet), could move but is not moving 
appreciably, or information is not sufficient to make a 
determination of Evident or Confined.

CHF = ∑ ([Max Conc of Contaminant] / 
[Comparison Value for Contaminant])

Directions:  Record the CHF Value from above in the box to the 
right (maximum value = H).

Migratory Pathway Factor

Table 22

HHE Module: Surface Water - Human Endpoint Data Element Table

Contaminant Hazard Factor (CHF)
DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS's surface water and their comparison values (from Appendix B of the Primer) 
in the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum 
concentration by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional surface water contaminants recorded 
on Table 27.  Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard with human endpoints 
present in the surface water, select the box at the bottom of the table.
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Contaminant [CAS No.]
Maximum Concentration 

(mg/kg)
Comparison Value (mg/kg) Ratios

  

  

  

  

  

Total from Table 27   

CHF Scale CHF Value Sum the Ratios   

CHF > 100 H (High)

100 > CHF >2 M (Medium)

2 > CHF L (Low)

CONTAMINANT HAZARD FACTOR   

Classification Value

Evident H

Potential M

Confined L

MIGRATORY PATHWAY FACTOR

Classification Value

Identified H

Potential M

Limited L

RECEPTOR FACTOR

X

Directions:  Record the single highest value from above in the 
box to the right (maximum value = H).

Place an "X" in the box to the right if there is no known or suspected Sediment (Human Endpoint) MC Hazard

Description

Identified receptors have access to sediment to which 
contamination has moved or can move.

Potential for receptors to have access to sediment to which 
contamination has moved or can move.

Little or no potential for receptors to have access to sediment to 
which contamination has moved or can move.

Information indicates a low potential for contaminant migration 
from the source via the sediment to a potential point of exposure 
(possibly due to presence of geological structures or physical 
controls).

Directions:  Record the single highest value from above in the 
box to the right (maximum value = H).

Receptor Factor
DIRECTIONS:  Annotate the value that corresponds most closely to the sediment receptors at the MRS.

DIRECTIONS:  Annotate the value that corresponds most closely to the sediment migratory pathway at the MRS.

Description

Analytical data or observable evidence indicates that 
contamination in the sediment is present at, moving toward, or has 
moved to a point of exposure.

Contamination in sediment has moved only slightly beyond the 
source (i.e. tens of feet), could move but is not moving 
appreciably, or information is not sufficient to make a 
determination of Evident or Confined.

CHF = ∑ ([Max Conc of Contaminant] / 
[Comparison Value for Contaminant])

Directions:  Record the CHF Value from above in the box to the 
right (maximum value = H).

Migratory Pathway Factor

Table 23

HHE Module: Sediment - Human Endpoint Data Element Table

Contaminant Hazard Factor (CHF)
DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS's sediment and their comparison values (from Appendix B of the Primer) in 
the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum concentration 
by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional sediment contaminants recorded on Table 27.  
Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard for human endpoints present in the 
sediment, select the box at the bottom of the table.
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Contaminant [CAS No.] Maximum Concentration (µg/L) Comparison Value (µg/L) Ratios
  

  

  

  

  

Total from Table 27   

CHF Scale CHF Value Sum the Ratios   

CHF > 100 H (High)

100 > CHF >2 M (Medium)

2 > CHF L (Low)

CONTAMINANT HAZARD FACTOR   

Classification Value

Evident H

Potential M

Confined L

MIGRATORY PATHWAY FACTOR

Classification Value

Identified H

Potential M

Limited L

RECEPTOR FACTOR

X

Directions:  Record the single highest value from above in the 
box to the right (maximum value = H).

Place an "X" in the box to the right if there is no known or suspected Surface Water (Ecological Endpoint) MC Hazard

Description

Identified receptors have access to surface water to which 
contamination has moved or can move.

Potential for receptors to have access to surface water to which 
contamination has moved or can move.

Little or no potential for receptors to have access to surface water 
to which contamination has moved or can move.

Information indicates a low potential for contaminant migration 
from the source via the surface water to a potential point of 
exposure (possibly due to presence of geological structures or 
physical controls).

Directions:  Record the single highest value from above in the 
box to the right (maximum value = H).

Receptor Factor
DIRECTIONS:  Annotate the value that corresponds most closely to the surface water receptors at the MRS.

DIRECTIONS:  Annotate the value that corresponds most closely to the surface water migratory pathway at the MRS.

Description

Analytical data or observable evidence indicates that 
contamination in the surface water is present at, moving toward, 
or has moved to a point of exposure.

Contamination in surface water has moved only slightly beyond 
the source (i.e. tens of feet), could move but is not moving 
appreciably, or information is not sufficient to make a 
determination of Evident or Confined.

Note:  Use either dissolved or total metals analyses.

CHF = ∑ ([Max Conc of Contaminant] / 
[Comparison Value for Contaminant])

Directions:  Record the CHF Value from above in the box to the 
right (maximum value = H).

Migratory Pathway Factor

Table 24

HHE Module: Surface Water - Ecological Endpoint Data Element Table

Contaminant Hazard Factor (CHF)
DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS's surface water and their comparison values (from Appendix B of the Primer) 
in the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum 
concentration by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional surface water contaminants recorded 
on Table 27.  Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard for ecological endpoints 
present in the surface water, select the box at the bottom of the table.
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Contaminant [CAS No.]
Maximum Concentration 

(mg/kg)
Comparison Value (mg/kg) Ratios

  

  

  

  

  

Total from Table 27   

CHF Scale CHF Value Sum the Ratios   

CHF > 100 H (High)

100 > CHF >2 M (Medium)

2 > CHF L (Low)

CONTAMINANT HAZARD FACTOR   

Classification Value

Evident H

Potential M

Confined L

MIGRATORY PATHWAY FACTOR

Classification Value

Identified H

Potential M

Limited L

RECEPTOR FACTOR

X

Directions:  Record the single highest value from above in the 
box to the right (maximum value = H).

Place an "X" in the box to the right if there is no known or suspected Sediment (Ecological Endpoint) MC Hazard

Description

Identified receptors have access to sediment to which 
contamination has moved or can move.

Potential for receptors to have access to sediment to which 
contamination has moved or can move.

Little or no potential for receptors to have access to sediment to 
which contamination has moved or can move.

Information indicates a low potential for contaminant migration 
from the source via the sediment to a potential point of exposure 
(possibly due to presence of geological structures or physical 
controls).

Directions:  Record the single highest value from above in the 
box to the right (maximum value = H).

Receptor Factor
DIRECTIONS:  Annotate the value that corresponds most closely to the sediment receptors at the MRS.

DIRECTIONS:  Annotate the value that corresponds most closely to the sediment migratory pathway at the MRS.

Description

Analytical data or observable evidence indicates that 
contamination in the sediment is present at, moving toward, or has 
moved to a point of exposure.

Contamination in sediment has moved only slightly beyond the 
source (i.e. tens of feet), could move but is not moving 
appreciably, or information is not sufficient to make a 
determination of Evident or Confined.

CHF = ∑ ([Max Conc of Contaminant] / 
[Comparison Value for Contaminant])

Directions:  Record the CHF Value from above in the box to the 
right (maximum value = H).

Migratory Pathway Factor

Table 25

HHE Module: Sediment - Ecological Endpoint Data Element Table

Contaminant Hazard Factor (CHF)
DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS's sediment and their comparison values (from Appendix B of the Primer) in 
the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum concentration 
by the comparison value.  Determine the CHF by adding the ratios together, including any additional sediment contaminants recorded on Table 27.  Based on the 
CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard for ecological endpoints present in the sediment, select 
the box at the bottom of the table.
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Contaminant [CAS No.]
Maximum Concentration 

(mg/kg)
Comparison Value (mg/kg) Ratios

  

  

  

  

  

Total from Table 27   

CHF Scale CHF Value Sum the Ratios   

CHF > 100 H (High)

100 > CHF >2 M (Medium)

2 > CHF L (Low)

CONTAMINANT HAZARD FACTOR   

Classification Value

Evident H

Potential M

Confined L

MIGRATORY PATHWAY FACTOR

Classification Value

Identified H

Potential M

Limited L

RECEPTOR FACTOR

X

Directions:  Record the single highest value from above in the 
box to the right (maximum value = H).

Place an "X" in the box to the right if there is no known or suspected Surface Soil MC Hazard

Description

Identified receptors have access to surface soil to which 
contamination has moved or can move.

Potential for receptors to have access to surface soil to which 
contamination has moved or can move.

Little or no potential for receptors to have access to surface soil to 
which contamination has moved or can move.

Information indicates a low potential for contaminant migration 
from the source via the surface soil to a potential point of 
exposure (possibly due to presence of geological structures or 
physical controls).

Directions:  Record the single highest value from above in the 
box to the right (maximum value = H).

Receptor Factor
DIRECTIONS:  Annotate the value that corresponds most closely to the surface soil receptors at the MRS.

DIRECTIONS:  Annotate the value that corresponds most closely to the surface soil migratory pathway at the MRS.

Description

Analytical data or observable evidence indicates that 
contamination in the surface soil is present at, moving toward, or 
has moved to a point of exposure.

Contamination in surface soil has moved only slightly beyond the 
source (i.e. tens of feet), could move but is not moving 
appreciably, or information is not sufficient to make a 
determination of Evident or Confined.

CHF = ∑ ([Max Conc of Contaminant] / 
[Comparison Value for Contaminant])

Directions:  Record the CHF Value from above in the box to the 
right (maximum value = H).

Migratory Pathway Factor

Table 26

HHE Module: Surface Soil - Data Element Table

Contaminant Hazard Factor (CHF)
DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS's surface soil and their comparison values (from Appendix B of the Primer) in 
the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum concentration 
by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional surface soil contaminants recorded on Table 27.  
Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard present in the surface soil, select the box 
at the bottom of the table.
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Media Contaminant [CAS No.] Maximum Concentration Units Comparison Value Units Ratios
Surface soil mg/kg mg/kg   
Surface soil mg/kg mg/kg   
Surface soil mg/kg mg/kg   
Surface soil mg/kg mg/kg   
Surface soil mg/kg mg/kg   
Surface soil mg/kg mg/kg   
Surface soil mg/kg mg/kg   
Surface soil mg/kg mg/kg   
Surface soil mg/kg mg/kg   
Surface soil mg/kg mg/kg   
Surface soil mg/kg mg/kg   
Surface soil mg/kg mg/kg   
Surface soil mg/kg mg/kg   

0
Sediment mg/kg mg/kg   
Sediment mg/kg mg/kg   
Sediment mg/kg mg/kg   
Sediment mg/kg mg/kg   
Sediment mg/kg mg/kg   
Sediment mg/kg mg/kg   
Sediment mg/kg mg/kg   
Sediment mg/kg mg/kg   
Sediment mg/kg mg/kg   
Sediment mg/kg mg/kg   
Sediment mg/kg mg/kg   
Sediment mg/kg mg/kg   
Sediment mg/kg mg/kg   

0
Surface water µg/L µg/L   
Surface water µg/L µg/L   
Surface water µg/L µg/L   
Surface water µg/L µg/L   
Surface water µg/L µg/L   
Surface water µg/L µg/L   
Surface water µg/L µg/L   
Surface water µg/L µg/L   
Surface water µg/L µg/L   
Surface water µg/L µg/L   
Surface water µg/L µg/L   
Surface water µg/L µg/L   
Surface water µg/L µg/L   

0
Groundwater µg/L µg/L   
Groundwater µg/L µg/L   
Groundwater µg/L µg/L   
Groundwater µg/L µg/L   
Groundwater µg/L µg/L   
Groundwater µg/L µg/L   
Groundwater µg/L µg/L   
Groundwater µg/L µg/L   
Groundwater µg/L µg/L   
Groundwater µg/L µg/L   
Groundwater µg/L µg/L   
Groundwater µg/L µg/L   
Groundwater µg/L µg/L   

0

SUBTOTAL FOR SURFACE SOIL

SUBTOTAL FOR SEDIMENT

SUBTOTAL FOR SURFACE WATER

SUBTOTAL FOR GROUNDWATER

HHE Module: Supplemental Contaminant Hazard Factor Table

Contaminant Hazard Factor (CHF)

Note:  Do not to add ratios from different media.

Table 27

DIRECTIONS:  Only use this table if there are more than five contaminants in any given medium present at the MRS.  This is a supplemental table designed to hold information about 
contaminants that do not fit in the previous tables.  Indicate the media in which these contaminants are present.  Then record all contaminants, their maximum concentrations and their comparison 
values (from Appendix B of the Primer) in the table below.  Calculate and record the ratio for each contaminant by dividing the maximum concentration by the comparison value.  Determine the 
CHF for each medium on the appropriate media-specific tables.
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Medium (Source)
Contaminant Hazard 

Factor Value
Migratory Pathway 

Factor Value
Receptor Factor Value

Three-Letter 
Combination 
(Hs-Ms-Ls)

Media Rating    (A - G)

Table 21 - Groundwater        

Table 22 - Surface Water (Human Endpoint)       

Table 23 - Sediment (Human Endpoint)       

Table 24 - Surface Water (Ecological 
Endpoint)

      

Table 25 - Sediment (Ecological Endpoint)       

Table 26 - Surface Soil       

No Known or Suspected 
MC Hazard

A

B

F

G

Evaluation Pending

No Longer Required

No Known or Suspected MC 
Hazard

NOTE:  An alternative module rating may be assigned when a module letter rating is inappropriate.  
An alternative module rating is used when more information is needed to score one or more media, 
contamination at an MRS was previously addressed, or there is no reason to suspect contamination 
was ever present at an MRS.

HMM

HHL

DIRECTIONS (Continued):

4.  Select the single highest Media Rating (A is the highest; G is the lowest) and enter the letter in the 
HHE Module Rating box below.

C

D

E

Alternative Module Ratings

LLL

MLL

MML

HLL

MMM

HML

3.  Using the HHE ratings provided below, determine each medium's rating (A - G) and record the letter in the corresponding Media Rating box below.

HHE MODULE RATING

HHE Ratings (for reference only)

HHH

HHM

Table 28

Determining the HHE Module Rating

DIRECTIONS:

2.  Record the media's three-letter combinations in the Three-Letter-Combination boxes below (three-letter combinations are arranged from Hs to Ms to Ls).

1.  Record the letter values (H, M, L) for the Contaminant Hazard, Migration Pathway, and Receptor Factors for the media (from Tables 21 - 26) in the corresponding 
boxes below.
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EHE Rating Priority CHE Rating Priority HHE Rating Priority

A 1

A 2 B 2 A 2

B 3 C 3 B 3

C 4 D 4 C 4

D 5 E 5 D 5

E 6 F 6 E 6

F 7 G 7 F 7

G 8 G 8

EHE Module Rating Priority CHE Module Rating Priority HHE Module Rating Priority

B 3
No Known or Suspected 

CWM Hazard
No Known or Suspected 

CWM Hazard
No Known or Suspected 

MC Hazard
No Known or Suspected 

MC Hazard

No Longer Required

No Known or Suspected Explosive Hazard

No Longer Required

No Known or Suspected CWM Hazard

Table 29

MRS Priority

No Longer Required

No Known or Suspected MC Hazard

DIRECTIONS:  In the chart below, enter the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE), and Table 28 (HHE).  Enter the corresponding 
numerical priority for each module.  If information to determine the module rating is not available, choose the appropriate alternative module rating.  The MRS priority is the 
single highest priority; record this relative priority in the MRS Priority or Alternative MRS Rating at the bottom of the table.

NOTE:  An MRS assigned Priority 1 has the highest relative priority; an MRS assigned Priority 8 has the lowest relative priority.  Only an MRS with CWM known or 
suspected to be present can be assigned Priority 1; an MRS that has CWM known or suspected to be present cannot be assigned Priority 8.

Evaluation Pending Evaluation Pending Evaluation Pending

MRS Priority or Alternative MRS Rating     

Reference Table 10: Reference Table 20: Reference Table 28:
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