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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 WWIIL, Fort Story’s mission changed with the arrival of the 458®
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 WWIIL. 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 5- and 6-inch mortars
M 1900 6-inch gun
Battery AA-1 1917M1A2 gun 3-inch MKI shrapnel and high explosive
Railguns 37 caliber gun mounted on 37-mm subcaliber
railgun
_Examination Battery M1902MI1 gun | 3-inch MK1 HE |
Battery 21 M1 90-mm AMTB gun 90-mm HE M71/ .50 caliber ball/ 37-mm

.50 caliber machine gun

37-mm gun
Battery 22 MI1 90-mm AMTB gun 90-mm HE M71/ .50 caliber ball/ 37-mm

.50 caliber machine gun

37-mm gun
Battery 7A Underwater mines M1, M2, and M4 mines
Mine Casemate 1/2 Underwater mines M6 mines
Railway Artillery 37 caliber guns mounted on 37-mm subcaliber
(Fort Custis) railguns : i
Battery Lee M1902 M1 gun 3-inch MK 1HE
{Fishermans Island)
AMTB Battery 24 M1 90-mm AMTB gun 90-mm ME
(Fishermans Island) i
Emergency Battery M1903 6-inch gun 5-inch mortars

(Fishermans Island)

1
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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

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

Table ES-2: Summary of SI Findings

Site AEDB-R

Name Number CTT vs. SI Acreage Comments
Small Arms  |STORY-001-R-01 3/0 This site is located within the operational
Range range area and is ineligible for the MMRP.
Inner Coastal  |STORY-002-R-01 NA/258,510 Information indicated that several batteries
Defense Range potentially fired HE rounds into this area;
therefore, this was identified as a new

MMREP site.

NA = Not available

Table ES-3: Summary of SI Recommendations

MRS MRSPP | Recommendations Basis for Recommendation
(AEDB-R) Priority MEC MC MEC MmcC
Inner Coastal No Potential MEC fired MC unlikely to have
Defense Range 3 RI Further | from batteries at Fort adverse impact on human
(STORY-002- Action Story and TPP2 health or ecological
R-01 decision to move the | receptors. However, if MEC
site forward. investigation identifics areas
of concern, MC sampling
may be warranted.

11
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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 (UXQO) — 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; March 18,
2008; and August 25, 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 [Army Environmental Database-Restoration (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:
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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 OPAREASs 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/l 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

38,

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)
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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 S-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 458"
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/ MMRP L MUNITIONS RAC

CLASSIFICATION AREA :

SITE NAME AEDB-R# (ACRES) TYPE(S) SCORE
SMALL ARMS STORY- | CLOSED SMALL ARMS
RANGE | 00LR-0I

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/l range. The Small Arms Range is
located roughly 800 fect northeast of the installation’s east entrance. The
range had sixteen firing points that fired northeast toward the water.
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30 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

n:

o Technical/Regulatory Guidelines, Munitions Response Historical Records
Review, (Interstate Technology and Regulatory Council Unexploded Ordnance
Team, 2003)

o 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

RG 337, Records of Headquarters Army Ground Forces, 1916-1954
RG 338, 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
e 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
e 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

01d 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:
e FTSxxx National archive record obtained from the Fort Monroe
Historical Records Review Report (Malcolm Pirnie, 2006)
e FTSMxxx Historical map obtained from Fort Story and Fort Eustis
e 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

e USCGMxxx Historical map obtained from the Old Coast Guard Station
Museum repository

e 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 SIL

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

General s
General Munitions

Document Name : Installation
History : Use
L Information
Closed, Transferred, and Transferring (CTT) X X X X
Range/Site Report, Fort Story, Virginia. Malcolm
Pirnie, Inc. August 2002.
Integrated Natural Resource Management Plan, U.S. X X
Army Transportation Center, Fort Story, Virginia

GeoMarine, Inc. March 2005.

Prehmmary Assessment Report for Fort Story Roy F. X x

Weston, Inc. November 1, 1990. |
Preliminary Assessment Report Addendum for Fort X

Story, VA. Roy F. Weston, March 1992.

Final Report, Remedial 1nvestlgat10n I zref ghter X X

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

Fort Storv Installation Action Plan. Aprll 18, 2006. x X x x

_Fielding Lewis Tyler, 2005.

Images of America, Fort Story and Cape Henry. X X X

Fort Story World War Il and Cold War Eva Building X | X
Survey, Virginia Beach, Virginia. Engineering and
Environment, Inc. December 1999.

Coastal Artillery Drill Regulations, 1914. War x ' X
Department, 19135.
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General o
General Munitions

Document Name z Installation \% (&
History j Use
Information

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

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

| Technical Manual 4-235, Coast Artillery Target X X
Practice. War Department, February 27, 1941. _
Field Manual 4-10, Coast Artillery Gunnery. War X X
Department, May 20, 1944.

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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Table 3-2: Index of Archive Documents

Information Type

Document Munitions/
Number Source General Environmental Storage Applicable Sites

FTS001 January 8, 1917 General Orders RG 165, Box 311 X General, not specific
FTS002 November 26, 1926 | Target Practice Reports, RG 394, Box 337 X Batteries Pennington
Battery “A” 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
FTSMO1 October 1968 Fort Story, VA, Master Fort Eustis, VA X X Small Arms Range,
Plan Basic Information Nike Missile area
Reservation Map
FTSMO02 January 1960 Site Map Sheet 2 of 5 Fort Eustis, VA X X Bunkers and
- Mapgazines B
FTSMO03 January 1960 Site Map Sheet 4 of 5 Fort Eustis, VA X X Bunkers and
Magazines
FTSM04 October 1968 Fort Story, VA, Master Fort Eustis, VA X X X Small Arms Range,
Plan Basic Information Missile Launch Area
Map I .
FTSMO05 April 26, 1991 Fort Story, Master Plan Fort Eustis, VA X X X EOD Area
Basic Information Map, |
General Site Map - |
FTSMo06 December 1968 Fort Story, VA, Master Fort Eustis, VA X | X X | Small Arms Range
| Plan Basic Information and Missile Launch
| Map, Reservation Plan | Area, Training Areas
FTSMO07 [ August 1992 Fort Story, VA, Master Fort Eustis, VA X X X | Training Areas,
Plan, Installation Land ‘ EOD area
Use Map [l : |
FTSMO08 September 1982 Fort Story, VA, Master Fort Eustis, VA X | X | None
Plan, Capability Site Plan |
FTSMO09 September 1982 Fort Story, VA, Fort Eustis, VA | X | Bunkers for
Capability Reservation Ammunition Storage
| Plan | |
FTSM10 June 1987 Fort Story, VA, Master Fort Eustis, VA X X Training Areas
Plan, Mobilization ‘
Reservation Plan | —
FTSMI11 April 1958 Fort Story, VA Fort Story, VA X Small Arms Range
Rehabilitate Pistol Range | |
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Document
Number

Table 3-2: Index of Archive Documents

Source

General

Information Type

Environmental

Munitions/
Storage

SEPTEMBER 2008

Applicable Sites

submission of a list of Air
Corps missions required
by the Coast Artillery
Board

30

3-8

FTSM12 March 1963 Fort Story, VA, Basic Fort Story, VA X X X Small Arms Range
Information Map, General |
| Site Map |
STORO000! | July 15, 1938 Agreement concerning the | RG 168, Entry 344A, X All
Army and Navy Gunnery | Box 478 |
Areas for fiscal year 1939 _
STORO0005 | May 1, 1967 Photograph of Fort Story, | NA - College Park, X Small Arms Range
VA firing line of the post | MD, Still Picture
B | range for M-16 rifles Branch -
STORO0008 | October 16, 1941 Memo regarding RG 177, Entry 9, Box X Antiaircraft guns
cooperative air misstons 31
STOR0012 | NA Map of Fort Story RG 429, Entry 12, Box X Small Arms Range
49
STORO0014 | February 21, 1941 | Training Facilities RG 407, Entry 363-A, | X Small Arms Range
D I Completed Box 3964 o
STORO0017 | December 23, 1940 | Memo regarding RG 177, Entry 9, Box | X Antiaircraft guns
additional towing 31
airplanes and towing
windlasses for 3rd
Observation Squadron,
The Coast Artillery
School ]
STOR0021 | October 29, 1934 Letter regarding Air RG 177, Entry 9, Box X .50 and .30 caliber
Corps Corporative Flying | 30 antiaircraft guns
Equipment
STOR0023 | December 1, 1934 | Memo regarding total RG 177, Entry 9, Box X 155mm and 8” guns,
flying hours for Fiscal 30 Antiaircraft
Year 1935
STORO0028 | May 11, 1931 Memo regarding the RG 177, Entry 9, Box x Antiaircraft guns
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Document

Table 3-2: Index of Archive Documents

Information Type

Munitions/

SEPTEMBER 2008

Number

Source

General

Environmental

Storage

Applicable Sites

STOR0030 | May 19, 1931 Memos regarding list of RG 177, Entry 9, Box X Antiaircraft guns
missions of the Coast 30
Artillery from July 1,
1931 to June 30, 1932 — i
STORO0033 | March 16, 1934 Record of RG 177, Entry 9, Box X 75mm gun firing and
Communication Received | 30 8” gun firing
regarding Aerial
Missions, CAS
Remainder of Present
Fiscal Year
STOR0036 | May 25, 1931 Memo regarding total RG 177, Entry 9, Box X Antraircraft guns
flying hours, fiscal year 30
1932 —=
STORO0038 | December 18, 1934 | Memo regarding Letter of | RG 177, Entry 9, Box X Antiaircraft guns
Commendation for Flight | 30
A, 16th Observation
Squadron _
STORO0040 | January 1, 1948 Daily Bulletin, Fort Story, | RG 337, Entry 108, X Firing Battery
VA Box 50 Cramer; Firing of
40mm, and .50
caliber machine guns
; — near Battery Cramer
STOR0045 | October 16, 1954 Aerial Photograph - Fort | RG 145 Frame: X Small Arms Range
Story, VA ON040041/10279967-
| DGH-IN-174
0CGS001 September 1, 2002 | Harbor Defenses of | Fielding Tyler X Batteries and mine
Chesapeake Bay: Fort casemates
Story, Virginia a Tour of
the WW2 Seacoast
Artillery Positions
OCGS002 | September 17,2004 | Email RE: Ammunition | Fielding Tyler X Six ammunition
Magazines magazines
0OCGS003 1941 Annexes to Harbor | OCGS X Batteries, mine
Defense Project, Harbor casemates, and anti-
Defenses of the aircraft batteries
Chesapeake Bay -
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Table 3-2: Index of Archive Documents

Information Type

Document Munitions/
Number Source General Environmental Storage Applicable Sites

OCGS004 | June 26, 2007 The Guns of Fort Story: Fielding Tyler X Railway gun

Railway Firing Platforms platforms, but guns
never placed =
OCGS005 October 7, 1941 - | Fort Story Daily Bulletins | OCGS X X X Battery Worchester
December 31, 1941 -

OCGS006 May 14, 1948 Memo Re: Harbor OCGS X X Battery Ketcham
Defense Installations,
Surplus ) |

OCGS007 May 24, 1949 Memo Re: Harbor OCGS X X Battery Cramer;
Defense Installations, Batteries 10, 21, 22,
Surplus -

OCGS008 Apnl 8, 1985 Jurisdictional Statement OCGS X Batteries
for Fort Story

OCGS009 Undated Guns at the Capes: The multiple X X Batteries 19, 21, 22
Artillery Batteries at the
Entrance to the
Chesapeake Bay 1917 -
1948, compiled by
Fielding Tyler _

OCGS010 Undated Railway Artillery at Fort | multiple X X Railway mortars
Story: 8-inch and 12-inch
Mortars, compiled by
Fielding Tyler I

0OCGS011 Undated The Guns of Fort Story: multiple X X Batteries Pennington
Pennington and Walke, and Walke
compiled by Fielding
Tyler |

0CGS012 1940 Coast Artillery Field Chief of Coast Artillery X None
Manual (FM 4-85),
Seacoast Artillery,

Service of the Piece, 16-
inch Gun and Howitzer,
partial
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Table 3-2: Index of Archive Documents

Information Type

Document Munitions/

Number General Environmental Storage Applicable Sites
0OCGS013 1945 Coast Artillery Field Chief of Coast Artillery

- Manual (FM- 4-25),

Seacoast Artillery,
Service of the Piece, 155- |
MM Gun (G.P.F.), partial
OCGS014 1944 Coast Artillery Field Chief of Coast Artillery X Batteries 21 and 22
Manual (FM- 4-91), '
Seacoast Artillery,
Service of the Piece, 90-
MM Gun M1 on 90-MM
Mount M3, partial 4
OCGS015 Undated The Guns of Fort Story: multiple X X Battery Anti-Aircraft
Antiaircraft Battery No. 1, 1
compiled by Fielding
Tyler
OCGS016 | Undated Anti-Aircraft Artillery, multiple X x Battery Anti-Aircraft
| Coast/Harbor Defenses of 1
Chesapeake Bay,
compiled by Fielding
Tyler
0OCGS017 1945 History of the Chesapeake | BG Rollin Tilton X X X Batteries and mine
Bay Sector casemates
OCGS018 | September 2000 Driving Armament Tour, | Fielding Tyler X x Batteries
Fort Story, VA, CDSG
Conference
USCGM1 October 12,1942 | Fort Story , VA, General | Corps of Engineer, X X X Batteries,
Plan Office of the Post ammunition storage,
| Engineer, Ft Story, VA and small arms range
USCGM2 October 1926 Entrance to Chesapeake U.S. Army Engineer X A None
Bay, VA Study Showing | District, Norfolk
Water Areas and Ranges
of Fire
USCGM3 February 1941 Master Plan, Fort Story Office of the X None
and Vicinity Constructing
Quartermaster
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Document
Number

Table 3-2: Index of Archive Documents

Source

General

Information Type

Environmental

Munitions/
Storage

SEPTEMBER 2008

Applicable Sites

USCGM4 October 1926 Fort Story, VA, Study of | U.S. Engineer Office, Batteries Walke and
Locations for 16 Inch Gun | Norfolk, VA Pennington
Battery and Accessories
USCGMS5 September 5, 1929 | Unidentified Zoom, U.S. Corps of x Batteries Walke and
possibly preceding Engineers Pennington
| drawin _ I
USCGM6 | February 1917 Location of Tracks and U.S. Engineer Office, X | None
Right of Ways | Norfolk, VA - I
USCGM7 August 1934 Harbor Defenses of U.S. Engineer Office, X 155-mm batteries,
Chesapeake Bay, VA , Norfolk, VA Batteries Pennington
Fort Story Reservation, and Walke
VA (Parcel A)- Survey of
January ~ April, 1934 in
three sheets - Sheet 2 |
USCGMS October 1944 Real Estate, Fort Story [0 Engineer Office, X None
Military Reservation | Norfolk, VA
USCGM9 September 1934 Harbor Defenses of U.S. Engineer Office, X X Battery U, 155-mm
Chesapeake Bay, VA Fort | Norfolk, VA batteries, Batteries
Story Reservation, VA Pennington and
(Parcel A)- Survey of Walke, Mine
January ~ April, 1934 in casemate 1/2
| One Sheet
USCGM10 | Jun 1934 Government Owned U.S. Engineer Office, X None
Parcels Between Norfolk, VA
Lynhaven Inlet and Va.
State Rifle Range, Survey
of February - March 1934
USCGMI11 | October 1944 Real Estate, Fort Story U.S. Engineer Office, X None
B Military Reservation Norfolk, VA
USCGM12 | August 1934 | Harbor Defenses of U.S. Engineer Office, X Mine casemate 1/2
Chesapeake Bay, VA Fort | Norfolk, VA
Story Reservation, VA
(Parcel A)- Survey of
January ~ April, 1934 in
| three sheets - Sheet 1
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Document
Number

Table 3-2: Index of Archive Documents

Source

General

Information Type

Environmental

Munitions/
Storage

SEPTEMBER 2008

Applicable Sites

USCGM13 | January 1943 Temporary Buildings, U.S. Engineer Office, X Batteries Walke,
S.L.7&8, S.L. 9&10, East | Norfolk, VA Pennington, Cramer,
End Towers, Battery 6 Worchester, No. 4,
(Const. 224), Towers “A” Ketchum, AA-1
and “B”
USCGM14 | Unknown Untitled Untitled X X Battery U, Batteries
Pennington and
Walke
USCGM15 | October 1944 Real Estate, Fort Story U.S. Engineer Office, X None.
| Military Reservation Norfolk, VA
USCGM16 | March 1961 | Master Plan Future U.S. Engineer Office, X Nike Missile Site
Development Plan Norfolk, VA
L | General Site Plan .
USCGM17 | Unknown | Color Map, No Title, Site | Unknown X Nike Missile Site
use plan, Fort Story ] .
EDROO1 Various | USGS Topographic Maps | U.S. Geological X X All
from 1907 to 1986 Service B
EDRO002 December 8, 1959 | Fort Story Aerial U.S. Geological X All
photograph Service
EDRO003 May 7, 1970 Fort Story Aerial | U.S. Geological X All
photograph Service |
EDRO004 February 28, 1994 | Fort Story Aerial | U.S. Geological X All
photograph Service |
EDROO05 March 30, 1963 Fort Story Aerial U.S. Geological X All
photograph Service
EDRO06 April 2, 1982 Fort Story Aenal U.S. Geological X All
photograph Service
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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 C7T 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

3-16



SITE INSPECTION REPORT SEPTEMBER 2008
FORT STORY, VIRGINIA

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 WWIL.

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 (1.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.
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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 assoclated 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 STORO0014, 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 rchabilitated and 16
bobbing targets installed. The photograph in Figure 4-1 (STORO0005) 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 (FTSMO04) 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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Figure 4-2: 1970 Aerial Photograph of Small Arms Range
(source: Old Coast Guard Station Museum)

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

llustrates 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, | 1917-1919
6-inch
Battery AA-1 Battery AA-1 3 1917M1A2 3-inch 1921-1928;
1943-1949
Battery 7A Battery 7A M1, M2, and M4 water | 1922-1949
mines
Not applicable Railguns 4 1890 M1, 12-inch | 1924-1942
railway mortars; 4 1888
M1 8-inch mortars
Battery Pennington | Battery Pennington | 2 M1920 16-inch | 1924-1949
No. 1 howitzers
Battery Pennington
No. 2
Battery Walke Battery Walke No. 3 | 2 M1920 16-inch | 1924-1949
1| Battery Walke No. 4 | howitzers
Temporary 155-mm | Mobile Battery 5 4 155-mm G.P.F. Model | 1931-1935
Mobile Battery 5 | 1917 A1 guns
Battery U Battery U 4 155-mm G.P.F. Model | 1934-1943
_|1917 A1 guns
Mine Casemate 1/2 | Mine Casemate 1/2 | Mark 6 water mines 1932-1945
Battery Worcester/ Battery Worcester 2 6-inch M1900BC guns | 1941-1949
Battery 6
Battery Battery Cramer 2 6-inch M1903 guns 1942-1949
Cramer/Batterv 5
Examination Examination Battery | 2 M1902M1 3-inch guns | 1942-1945
Battery/Battery 19
Battery 21 Battery 21 4 M1 90-mm AMTB | 1942-1949
guns; 2 .50 caliber
machine guns; 2 37-mm
4 BuLUS
Battery 22 Battery 22 4 Ml 90-mm AMTB | 1943-1948
: guns; 2 .50 caliber
machine guns; 2 37-mm
guns
Battery 10 Battery 10 2 6-inch M1900 guns 1943-1949
Battery Battery Ketcham 2 16-inch Mark II, Mod. | 1943-1948
Ketcham/Battery 1 1 pums
Battery 4 Battery 4 2 16-inch Mark II, Mod. | 1943-1949
1 gums
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 1llustrated in Figure 4-6.

s

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
(STORO008, 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.

45 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
foot depths (OCGS009). Figure 4-11 illustrates the locations of the
presented in OCGS003.

SEPTEMBER 2008

installed at 15-

mine fields as

Mine
Fields
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AND
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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 (OCGSO011). 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 WWIL.

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 (OCGSO011).
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 (OCGSO011). 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 (OCGSO011).

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.

48 MOBILE BATTERY 5

Four temporary 155-mm Grande Puissance Filloux (GPF) Model 1917 Al 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 4-22: 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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410 BATTERY WORCESTER

Also referred to in historical documents as Battery 6, Battery Worcester was constructed
in 1941 and contained two 6-inch M 1900 guns on barbette carriages. The location of this
battery is 1llustrated 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 1s 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.

411 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 4-26: 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 MI1902M1 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 4-28: Examination Battery
(source: Old Coast Guard Station Museum)
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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.
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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 (OCGSO014), 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.

416 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 4-35: 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 MKIIMI, 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:

e 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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e 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.

e 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-STORO0040), 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 4-40: Examples of Mobile AA Guns from Late 1940s
(source: Old Coast Guard Station Museum)

420 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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Gun/Battery
Name

Table 4-2: Summary of Batteries and Ammunition Types

Period of Use

Munition Type

Shrapnel

Ammunition Allowance for Training

HE Shell

Sand Loaded

HE Shell

Cast Iron
Projectile

SEPTEMBER 2008

Sub-caliber

Batteries A and B | M1903, 5-inch; 1917 - 1919 5-inch and 6-inch HE
M1900, 6-inch mortars
Battery AA-1 | 1917M1A2, 3-inch | 1921 - 1928; 3-inch shrapnel; 1924 - 150 1941 - 125 None None None
1943 - 1949 3-inch HE 1925 - 150 1942 - 190
1927 - 150
1941 - 375
1943 - 190
Battery 7A N/A 1922 - 1949 M1, M2, and M4 N/A N/A N/A N/A N/A
water mines
Railguns 1890 M1, 12-inch 1929 - 1942 12-inch and 8-inch | None None 1930 - 158~ 1930 - 24 127 1930 - 400 8~
mortars, sand loaded or cast 1934 - 14 8” 1931 - 158" 1930 - 100 12”7
8-inch mortars iron practice; 37 mm 1939 - 14 8~ 1931 -24 12~ 1931 - 400 8~
subcaliber; 75 mm 1941 - 14 8" 1932 -158” 1931 - 100 127
sand-loaded 1942 - 14 8~ 1932 - 24 12~ 1932 - 350 8~
subcaliber 1934 -24 127 1932 - 150 127
1939 -24 12~ 1934 - 300 8~
| 1941 -24 127 1934 - 150 127
1942 - 24 127 1939 - 300 8~
1939 - 150 127
1941 - 300 8”
1941 - 150 127
1942 - 300 8”
1942 - 150 127
Battery 16-inch M 1920 1924 - 1949 16-inch Mk HM2, | None | None None 1924 - 20 None
Pennington No. 1 Howitzers 2100# CI, 296 lbs 1942 - 14
and No. 2 propellant in six
sections
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Gun/Battery Sand Loaded Cast Iron
hET Gun Type Period of Use Munition Type Shrapnel HE Shell HE Shell Projectile Sub-caliber
Battery Walke No. | 16-mch M1920 1924 - 1949 16-inch Mk HM2, None None None | 1924 - 20 None
3 and No. 4 Howitzers 2100# CI, 296 Ibs 1942 - 14
propellant in six
sections
|
Mobile Battery 5 | 155mm G.P.F. 1931-1935 | H.E Sand loaded; None None 1931 - 71 None 1931 - 400
Model 1917 Al 75 mm sand loaded 1932 - 71 1932 - 350
guns subcaliber 1934 - 34 1934 - 300
Battery U 155mm GPF 1917 1931 - 1942 H.E Sand loaded; None | None 1931 -71 None 1931 - 400
Al guns 75 mm sand loaded 1932 -71 1932 - 350
subcaliber 1934 - 34 1934 - 300
1939 - 34 1939 - 300
1941 - 34 1941 - 300
1942 - 75 1942 - 300
Mine Casemate | N/A 1933 - 1945 Mark 6 water mines | None None None None | None
1/2
Battery Worcester | 6-inch M-1900 BC _ May 1941 - 6-inch sand loaded None | None 1941 - 24 None | 1941 -300
guns 1949 HE shells; 1942 - 24 1942 - 300
75 mm sand loaded 1943 - 48 1943 - 600
subcaliber
| Battery Cramer | 6-inch M1903 guns | May 1942- 6-inch sand loaded None None 1942 - 24 None [ 1942-300
1949 HE shells; 1943 - 48 1943 - 600
75 mm sand loaded
| subcaliber |
Examination M1902M1 3-inch July 1942 - 3-inch HE None 1942 - 540 None None None
July 1945 1943 - 540

Battery |
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Name Gun Type Period of Use Munition Type Shrapnel HE Shell HE Shell Projectile Sub-caliber
Battery 21 M1 90mm Anti- | October 1942 | 90mm shell HE M71 None 1942 - 470 90 mm | None | None None
Motor Torpedo - 1949 with fuze M48, .50 1943 - 1350 90
Boat (AMTB) caliber; 37 mm mm
guns; .50 cal
machine guns; 37
mm guns
Battery 22 M1 90mm Anti- August 1943 - | 90mm shell HE M71 None 1942 - 470 90 mm | None None | None
Motor Torpedo 1948 with fuze M48, .50 1943 - 1350 90
Boat (AMTB) caliber; 37 mm mm
guns; .50 cal
machine guns; 37
mm guns
| |
Battery 10 6-inch M1903 guns | October 1943 6-mch sand loaded None None 1942 - 24 None | 1942 -300
- 1949 HE shells; 1943 - 48 1943 - 600
75 mm sand loaded
subcaliber |
Battery Ketcham 16-mch Mark I, November 2100# CI shells; 75 None None None 1943 - 28 1943 - 460
Mod. 1 1943 - 1948 mm sand-loaded
subcaliber
Battery 4 16-1inch Mark II, November 2100# CI shells; 75 None None None 1943 - 28 | 1943 - 460
Mod. 1 1943 - 1949 mm sand-loaded
subcaliber
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421 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,
STORO0008, STORO0017-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 misfiri<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>