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MANAGEMENT SUMMARY

This report provides a historic context for Army ammunition and explosives storage structures, usually
referred to as magazines, in the continental United States. Although there are over 20,000 magazines
within the Army real property inventory that were built between 1775 and 1945, these structures have been
largely overlooked by cultural resource managers. This study conducted by the U.S. Army Corps of
Engineers (USACE), Fort Worth District, and Geo-Marine, Inc., for the Army Environmental Center was
designed to create a historic context in which both aboveground and underground magazines (igloos) could
be evaluated. Recommendations concerning potentially significant examples of Army ammunition
bunkers, including representation of each identified design type, were made.

The original archival and field investigations were conducted by the USACE, Fort Worth District. The
archival research conducted at the Library of the Ordnance Museum, the National Archives, the Corps of
Engineers Office of History, the Center for Military History, and the John Byrd Technical Library of the
Defense Army Ammunition Center, documented that literature related to magazine design and technol ogy
is extremely rare. An oral history supplied by Dr. Chester E. Canada of the Department of Defense
Explosives Safety Board provided the most useful information. Field investigations involved visits to
Savanna Army Depot, Hawthorne Army Ammunition Plant, Picatinny Arsenal, and Frankford Arsenal.

The development of the context and analysis of the real property inventory revealed that ammunition
magazines consist of a few basic types that are redundant in both design character and general layout when
used in multiples (e.g., at depots). Aboveground magazines, designed for particular classes of ammunition
are similar in design throughout the twentieth century. Earth-covered magazines, or igloos, were devel oped
after the 1926 Lake Denmark disaster and became the standard for the storage of high explosives. Design
changes were limited and many occurred in response to materiel shortages during World War Il or in
response to the storage needs of new weapons (chemical, biological, and nuclear). With only a few basic
types and an abundance of examples, the preservation of every magazine or depot would be an unwise use
of the limited funds available for cultural resource management. It isrecommended that those installations
with the most comprehensive array of the various magazine designs may be eligible for the National
Register under this context. It is recommended that the following installations provide the most
comprehensive array of both aboveground and underground magazines with a high degree of integrity:
Hawthorne Army Ammunition Plant (A.A.P.), Nevada; McAlester A.A.P., Oklahoma; Pine Bluff Arsenal,
Arkansas, Ravenna A.A.P., Ohio; Blue Grass Army Depot, Kentucky; Louisiana A.A.P., Louisiang;
Aberdeen Proving Ground, Maryland; Camp Stanley, Texas; and Cornhusker A.A.P., Nebraska. Potentially
eligible aboveground or underground magazines, with the exception of isolated structures, exist in groups
that may congtitute districts, which encompass a number of similar structures within their original setting.
The exact number of structures may be arbitrarily defined; however, the number should be sufficient to



reflect the layout and infrastructure related to the function of the complex and the associated safety
concerns. The highly redundant nature of these resources, however, and their evaluation within a national
context precludes the preservation of all aboveground and underground storage facilities. Those
installations not listed above, but which contain ammunition storage facilities (Appendix A) are considered
to have lesser examples of ammunition storage facilities, and may be considered not eligible under this
context. However, such property types, in rare instances may have had such an exceptional impact on a
State or locality that they could be eligible for the National Register under other State or local themes.
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INTRODUCTION TO THE NATIONAL HISTORIC CONTEXT
FOR ARMY AMMUNITION AND EXPLOSIVES STORAGE IN
THE UNITED STATES, 1775-1945

Ammunition and explosives storage structures,
usually called magazines, are present to some
degree at most former and present United States
Army ingtallations (Table 1). Ammunition and
explosives storage is an area of historical study
that has been overlooked in the study of military
cultural resources. In general, storage buildings
at military installations are a ubiquitous necessity
with a mundane function, usually trandated into
a utilitarian form that lacks excitement to the
casual observer. Storage does not usually attract
the interest of historic preservation societies or
the attention of cultural resources managers. In
particular, ammunition storage is especialy
overlooked, separated by the explosive nature of
its contents from the daily activity of military
life.

Numericaly, ammunition and explosives
structures constitute the largest single property
type in the current Army real property inventory.
Of the estimated 169,000 resources in the Army
inventory, over 20,000 are magazines in current
use. While there are a number of historic
magazines scattered throughout the country at
Army forts, the preponderance of magazines date
from the World War Il-era. As part of the large-
scale mobilization efforts for World War |1, the
Army authorized the construction of 16 new
ammunition storage depots and over 10,000
ammunition and expl osives storage magazines.

Until the mid-1920s, the Army did not have a
standardized approach to the storage of
ammunition and explosives. Generally,
aboveground warehouse-type structures were
congtructed to house the volatile materiel.
Typically, the magazines were built of stone or
brick, which provided a less incendiary
environment than timber buildings. For the most
part, these magazines were successful in
providing isolated, dry, ventilated, and secure
storage for ammunition and explosives.
However, they did have their limitations,
particularly for the mass storage of ammunition

and explosives that became common in the
twentieth century. Following the disastrous,
chain reaction explosion at Lake Denmark, New
Jersey, in 1926, it became apparent that the
storage of ammunition and explosives required
study. In response to the Lake Denmark
explosion, a new type of magazine was
developed which ameliorated the shortcomings
of previous magazines. The new earth-covered,
concrete magazines, popularly known as igloos,
directed the force of the explosion upward rather
than outward, decreasing the chances of
sympathetic explosions. Igloo-type magazines
continued to be used and built through the 1980s.
At that time, a revised design that required less
construction material and less land area was
designed. This new magazine was designed
primarily for use in Europe where land
constraints posed a special problem (Howdyshell
1981:5). The mgority of magazines currently in
use in the United States are igloos or a derived
igloo-type magazine.

Although ammunition and explosives structures
pale in comparison to other buildings on Army
installations that serve more high-profile
functions, they are resources that require
specialized construction techniques and certain
considerations in siting. Asadistinct entity, they
also have certain terms that apply to them in
particular ways. Commonly, ammunition and
explosives storage structures are called
magazines. The original, late sixteenth-century
sense of the word “magazine” meant store. By
the mid-eighteenth century, the use of the word
began to refer to a“ chamber for holding a supply
of cartridges in a fiream.” In more modern
times, “magazine” has come to mean a “military
store for arms, ammunition and explosives.” In
the late 1920s, a new type of earth-covered,
barrel-arched, concrete magazine was developed
that generally became known as an “igloo” due
to its similarity in form to the dome-shaped,
Eskimo buildings of the same name (Abate
1998:359).



Tablel

Locations of Military Installations (1775-1945) Referenced in This Document

Military Installation

Military Installation

Aberdeen Proving Ground, MD

Allegheny Arsenal, PA

Amatol Arsenal, NJ

Anniston Ordnance Depot, AL

Augusta Arsenal, GA

Badger Army Ammunition Plant, WI

BeniciaArsenal, CA

Camp Stanley, TX

Carlisle Barracks, PA

Charleston Army Depot, SC

Chicago Storage Depot, IL

Columbia Arsenal, TN

Columbus Arsenal, OH

Coosa River Storage Annex, AL

Cornhusker Army Ammunition Plant, NE

Crane Army Ammunition Activity, IN

Curtis Bay Ordnance Depot, MD

Delaware Arsenal, NJ

Dover Powder Depot (U.S. Powder Depot/Picatinny Arsenal), NJ
Erie Howitzer Plant, OH

Erie Proving Ground, OH

Fort D. A. Russell, WY

Fort Herkemer, NY

Fort Monroe, VA

Fort Sam Houston, TX

Fort Towson, OK

Fort Wingate Ordnance Depot, NM

Frankford Arsenal, PA

Hawthorne Naval Depot/Army Ammunition Plant, NV
Holston Army Ammunition Plant, TN

Indiana Arsenal, IN

Lake Denmark Naval Ammunition Depot (Picatinny Arsenal), NJ
Letterkenny Ordnance Depot, PA

Longhorn Army Ammunition Plant, TX

McAlester Naval Ammunition Depot/Army Ammunition Plant, OK
Middletown Ordnance Depot, PA

Morgan Genera Ordnance Depot, NJ

Milan Ordnance Depot, TN

Mississippi Army Ammunition Plant, MS

Nansemond Ordnance Depot, VA

Navajo Army Depot Activity, AZ

Neville Idand Supply Depot, PA

Newport Army Depot Activity, IN

Ogden Depot, UT

Old Hickory Powder Plant, TN

Perriman Ordnance Depot, VA

Pig Point General Ordnance Depot, VA

Picatinny Arsenal (Dover Powder Depot/Lake Denmark
Naval Ammunition Depot), NJ

Pine Bluff Arsenal, AR

Portage Ordnance Depot, OH

Pueblo Ordnance Depot, CO

Radford Army Ammunition Plant, VA

Raritan Arsenal, NJ

Red River Ordnance Depot, TX

Redstone Arsenal, CO

Rock Island Arsenal, IL

San Jacinto Ordnance Depot, TX

Sandy Hook Proving Ground, NJ

Savanna Army Depot/Proving Ground, IL

Seneca Ordnance Depot, NY

Seven Pines General Ordnance Depot, VA

Sierra Ordnance Depot, CA

Sioux Ordnance Depot, NE

Sparta General Ordnance Depot, WI

Springfield Armory, MA

Susquehanna General Ordnance Depot, MD

Tooele Army Depot, UT

Tullytown Arsenal, PA

Umatilla Ordnance Depot, OR

Volunteer Army Ammunition Plant, TN

Watertown Arsenal, MA

Watervliet Arsenal, NY

West Point, NY

Wingate Ordnance Depot, NM

Woodberry General Ordnance Depot, [NJ7]

Y orktown Naval Depot, VA

Although ammunition and explosives storage
structures are present to some degree at most
former and present Army forts, they are located
in quantities a Army ordnance depots.
According to a 1934 text on Arsena
Organization and Administration, an ordnance
depot was a facility for the storage and issuance
of ordnance supply. An arsenal, in contrast, was
a government-owned and -operated installation
for the acquisition, fabrication, and repair of
arms and “munitions of war.” Arsenas were
further broken into two categories: the
“manufacturing arsenal” where the primary

function was the production of ordnance
materiel, and the “field service arsena” which
operated to repair and maintain ordnance
materiel. During the nineteenth century, the
government maintained numerous arsenals, as
well as several armories. Federal armories were
used primarily for the manufacture and repair of
small arms. Over the course of the nineteenth
century, armories devel oped into storehouses and
meeting places for local militia groups. As such,
the use of the term for federa facilities became
less common over the course of the century
(Ordnance School 1934).



Ammunition and explosives magazines did not
exist in large numbers prior to World War 11; the
vast majority were constructed for the war
mobilization effort. The Army constructed 16
new ammunition storage depots and over 10,000
magazines for the storage of ammunition and
explosives during the war (Table 2). While
depot magazines are a reminder of the nation's
commitment to large-scale mobilization in World
War 11, the retention of the ordnance depots after
the war clearly demonstrates the United States
commitment to maintaining a large-scale military
during the Cold War.

Given the association of ammunition and
explosives storage with military endeavors
critical to the struggle for independence,
protection of territory, westward expansion, and
international conflict (Criterion A), the history of
such facilities is most closely related to national
level themes. Most of the installations listed in
Table 1 were built in anticipation of or in
response to threats to our national security.
Although all played an important role as part of
our national defense system, it should not be
assumed that al instalations are of equal
integrity or importance. These installations are
aso redundant in character and layout;

consequently, there should be no compulsion to
protect every installation or portion of it. One
purpose of this document is to define those
ammunition and explosives storage facilities that
best represent key developments between 1775
and 1945.

Army ammunition and explosives storage
facilities may be €eligible for listing in the
National Register of Historic Places under
Criterion A for properties “associated with
events that have made a significant contribution
to the broad patterns of our history”; Criterion C
because they “embody the distinctive
characteristics of a type, period, or method of
congtruction . . . or represent a significant and
distinguishable entity whose components may
lack individual distinction”; or Criterion D
because they “have yielded, or may be likely to
yield, information important in . . . history” (U.S.
Department of the Interior 1991:2). As
structures, Army ammunition and explosive
storage facilities may be considered for
eigibility either as single properties or as
districts. The concept of adistrict is particularly
applicable to the World War Il facilities that
were built as a planned landscape that addressed
both functional needs and safety concerns.

Table 2

Army Ammunition Depots Constructed for World War 1| Mobilization Effort
World War || Name Date Established
Anniston Ordnance Depot, AL 1941
Blacks Hills Ordnance Depot, SD 1942
Blue Grass Ordnance Depot, KY 1941
Letterkenny Ordnance Depot, PA 1942
Milan Ordnance Depot, TN 1941
Navajo Ordnance Depot, AZ 1942
Portage Ordnance Depot, OH 1940
Pueblo Ordnance Depot, CO 1942
Red River Ordnance Depot, TX 1941
San Jacinto Ordnance Depot, TX 1941
Seneca Ordnance Depot, NY 1941
Sierra Ordnance Depot, Ca 1942
Sioux Ordnance Depot, NE 1942
Tooele Ordnance Depot, UT 1942
Umatilla Ordnance Depot, OR 1942
Wingate Ordnance Depot, NM 1940

Source: Thomson & Mayo 1960:384.



RESEARCH DESIGN

This study relies on two central concepts to
evaluate eigibility for inclusion in the National
Register of Historic Places: historic context and
historic integrity. A historic context is an
approach to organizing data according to
geographic location, time period, and theme.
The local, state, or national significance of a
property is assessed within its appropriate
historic context. Historic integrity is the ability
of a property to convey its significance through
its physical characteristics.

A historic context is essential to the evaluation of
properties but is especialy critical for facilities
that are spread nationwide, as is the case in
Army ammunition and explosives storage
buildings. It is through the historic context that
trends and patterns associated with certain
property types are brought to light. A historic
context also reveals the impact of national
concerns or issues upon the development of
particular property types. In the case of Army
ammunition and explosives storage facilities,
single properties or even groups of properties do
not convey their significance without a historic
context that reveals the evolution of such
properties and the impact of national events upon
their development. Design changes are
intricately linked to events of nationa
importance.

The historic context developed for this study
integrates the three conceptual components
generaly found in a historic context[] time
period, geographic area, and themell with the
associated property types. This integration is
designed to establish the connections between
major historical themes in military and history,
and real property. All three components were
provided in the scope of work provided by the
Army Environmental Center. The time period
established for the study is 1775-1945. This
period covers the development of the military
from the early national period through the end of
World War Il. The end date of 1945 was chosen
because the design of various ammunition
storage structure types had been refined, and the
majority of the Army's current nationa
inventory of ammunition bunkers had been
constructed.  The geographic area for the
investigation is the continental United States
(CONUS).  Thus, military construction in

Hawaii, Alaska, and the U.S. territories was not
included in the study.

The theme or subject matter was defined in the
scope of work as “ammunition storage bunkers.”
Subsequent investigation revealed that the
terminology that best describes the property type
in question is “ammunition and explosives
storage.” This property type includes the storage
of ammunition, explosives, pyrotechnics, and
chemical and biological weapons, and includes
special weapons (i.e., nuclear devices).! This
project emphasizes extant military construction
at active duty ingalations, and the historical
developments and property types related to the
types of installations that remain under Army
control. However, severa maor Army
installations that played pivotal roles in
magazine design and congtruction (eg.,
Hawthorne Army Ammunition Plant) were
originaly constructed and operated by the
United States Navy. The Navy role in magazine
design pertains only as it affects magazine design
development or the current Army real estate
inventory.

Central to the development of a useful historic
context is to answer key research questions that
will assist cultural resources managers in the
inventory, assessment, and management of
historically ~ significant ~ ammunition  and
explosives storage buildings and structures:

«  What were the significant events in the
evolution of the building type during the
time period in question?

e What were the primary themes and
trends emerging from these events that
affected the evolution of the building
type?

¢ What are the significant extant examples
of ammunition and explosives storage
that reflect those primary themes, trends,
and events?

e Using the comparative analysis method,
how significant are the extant examples
in comparison to each other on a
nationwide basis?

¢ How does state and local significance
apply to the assessment of ammunition
and explosives storage in a nationwide
military context?

! Thereal property category codes associated with this
property type are presented in the Planning Level
Survey.



* How does the traditional concept of a
historic district apply to the assessment
of ammunition and explosives storage?

e« What level of integrity must exist for a
significant example to be digible for the
Nationa Register?

Since the mgjority of ammunition and explosives
storage structures are earth-covered igloos dating
from World War 11, the focus of the study is on
the development of this building type.

METHODOLOGY

Five primary tasks were completed in the
implementation of the research design. These
tasks involved archival research, field
investigation, data synthesis, context application,
and report preparation. Data were collected and
analyzed to identify the broad patterns of
military history and trends over time, as well as
to develop specific historic themes and to
identify ammunition storage property types
related to military construction.

Archival Research

The development of a context via archival
research for this study proved to be a challenge.
For example, primary research materials that
contained a tremendous amount of information
on the development of magazine design in the
U.S Army in World War 1l, The Technical
Series, have been destroyed.  Despite the
potential significance of the property type and
the large number of magazines in the Army
inventory, the lack of a written history of this
property type is a testament to the forgotten
nature of ammunition and explosives storage.
Until a major disaster at an ammunition depot in
1926, very little was written on the design and
congtruction of ammunition magazines as a
building type. Even after this event, which
revolutionized the property type form, design,
and layout, the documented history of the
evolution is almost nonexistent. Not until 1995,
when Ammunition Sorage: Early Twentieth
Century Design and Context, Fort McClellan,
Alabama (Reed 1995) was written, had an entire
report been the subject of ammunition storage
from a cultural resources perspective.

Sources expected to yield considerable amounts
of information proved to be of little value. The
Library of the Ordnance Museum in Aberdeen,
Maryland, contains a plethora of information on
ordnance, yet little or no information on
ordnance storage. Primary sources, such as
Ordnance Magazine, again yielded little more
than two articles in 70 years of publication, the
same information gathered in the study by Reed.

Other sources consulted were the Nationa
Archives in Washington, D.C.; the National
Archives |l in College Park, Maryland; the Corps
of Engineers Office of History; and the Library
of Congress. Of particular interest were the
completion reports for Ordnance Department
depots in Record Group 77 of the Corps of
Engineersin the National Archives.

The library of the Center for Military History in
Carlisle Barracks, Pennsylvania, was consulted
but with limited results. The library did have a
good collection of Ordnance Department
materials, but, again, the focus on the
development of magazine design was absent.

The most disappointing avenue of research was
the John Byrd Technical Library of the Defense
Army Ammunition Center a McAlester,
Oklahoma. The center is awealth of information
on safety practices regarding ammunition storage
and handling but lacks specific information on
past ammunition storage design and
development.

One of the best sources of information was an
oral history supplied by Dr. Chester E. Canada of
the Department of Defense Explosives Safety
Board. The DoD Board—established in 1928,
two years after the Lake Denmark disaster—has
information relating to the regulation of safety
concerns regarding ammunition and explosives
storage. Dr. Chester has extensive personal
knowledge of explosives and the effects of
sympathetic detonations.

The lack of any centralized archival information
on the subject of ammunition and explosives
storage design is partly due to the nature of
military construction regarding the building type.
Magazine design never had a centralized
clearing-house for the issuance of standardized
plans for construction prior to the World War Il



mobilization. The selection of plan type and the
details of construction were historically left to
the individual installation commander, resulting
in an ever-widening variety of deviations and
specialty magazines. Therefore, although upon
initial inspection all earth-covered magazine
igloos look the same, each installation built and
modified its standard plan to suit its individual
mission requirements. Design changes and
lessons learned were not centrally shared, which
thus hinders tracing a linear evolution of the
design.

Copies of photographs and line drawings
included in this report are on file at the U.S.
Army Corps of Engineers, Fort Worth District,
with the exception of the photograph of the
Hessian Powder Magazine, which is courtesy of
the U.S. Army Military History Ingtitute,
Carlide, PA, and the photograph of the Fort Sam
Houston ammunition building, taken by

Joseph Murphey of the U.S. Army Corps of
Engineers, Fort Worth District.

Field Investigation

Field investigation took place at the seminal
points of twentieth-century magazine design:
Savanna Army Depot, Illinois, where the Army
built its first prototype igloos after the Lake
Denmark, New Jersey, disaster of 1926;
Hawthorn Army Ammunition Plant, Nevada,
where the Navy built the first prototype of a
modern depot; and Picatinny Arsenal, New
Jersey, where a large collection of magazine
types is extant and is the site of the Lake
Denmark explosion. Frankford Arsenal,
Pennsylvania, one of the Army's old-line
arsenals, was visited in search of an extant
example of the Civil War-era powder magazine
design.



CHRONOLOGICAL OVERVIEW OF THE HISTORY OF
AMMUNITION AND EXPLOSIVES STORAGE

EIGHTEENTH CENTURY—FORMING A
REPUBLIC:
AMMUNITION AND EXPLOSIVES
STORAGE DURING AND AFTER THE
REVOLUTION

In 1775, the Continental Congress appointed a
committee to determine the ways and means of
supplying the Army with arms and ammunition
to fight the Revolutionary War. Previoudy, the
individual colonies had developed their own
systems of military procurement and supply. In
1776, the Congress created the Board of War and
Ordnance that was composed of five members of
the Congress. Part of the responsibilities of the
Board of War and Ordnance included making
arrangements for the storage and maintenance of
arms and ammunition. The board was
authorized to rent private magazines at public
expense until permanent national facilities could
be built (U.S. Army 1956).

In addition to creating the Board of War and
Ordnance, the Continental Congress also
authorized the establishment of an ordnance
center in December 1776 (U.S. Army 1956).
The new ordnance site, known as
Washingtonburg, was located near Carlide,
Pennsylvania.  Subsequently, Washingtonburg
was caled Carlide Arsenal, and later, Carlisle
Barracks. The primary purpose of the facility
was the manufacturing of cannons and
ammunition to supply the Continental Army.
Within a year of authorization, a rugged
gunpowder magazine had been constructed at the
site, reportedly by Hessian prisoners of war.
Built of fieldstone, the magazine, named Hessian
Magazine after the supposed builders, still stands
at Carlide Barracks. The magazine was located
at the side of the complex, away from the major
buildings. In addition to the gunpowder
magazine, the 1777-1782 ground plans for
public works at Washingtonburg included a
powder house on each side of the magazine
(Carlisle Barracks 2000; Figure 1).

Also in 1777, another Continental Congress
arsenal was established, this one at Springfield,
Massachusetts.  Although the arsena was
authorized to manufacture cartridges and gun
carriages, during the Revolutionary War no arms
were made. Instead, the arsenal was used to
store muskets, cannons, and other weapons.
Facilities at the site included barracks, shops,
and storehouses, as well as a magazine.
According to the original authorization for the
site, the magazine at Springfield was to be able
to hold 10,000 stand of arms and 200 tons of
gunpowder. Following the end of the war, the
Springfield Arsenal continued in operation as a
major ammunition and weapons depot
(Springfield Armory 2000).

In 1782, the Revolutionary War was drawing to
a close. The British had been defeated at
Yorktown, and negotiations were underway to
end the hostilities. However, the safe storage of
gunpowder was still a significant concern to the
military. General Washington issued the
following order on the subject:

To prevent the accidental communication of fire
to the powder magazines which would endanger
the lives of many persons and total demolition of
the fortifications, besides the inconveniences that
must arise from the loss of the powder, the
Commander in Chief directs that the
quartermaster or commissary of military stores
may, as soon as possible, have grates fixed to the
air holes of the magazines, and that lanthorns
[lanterns] made of transparent horn or glass be
immediately provided instead of those made of
pierced tin, which are at present very imprudently
used. Until the horn or glass lanthorns are
provided the greatest care is to be taken not to
open the door of lanthorns in the magazines, and
a al times to have water in the bottom to
extinguish sparks. It is, moreover, positively
ordered that no person whatever, be permitted to
enter a powder magazine without first pulling off
his shoes [Hall 1956:8].

Obvioudly, incidents in the storing of explosives
materiel had occurred.
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Figure 1. Back view of Hessian Magazine built in 1777, located at Carlisle Barracks (Courtesy of U.S. Army Military History Institute, Carlisle, PA.).



Following the formal end of the Revolutionary
War in 1783, the Army began reducing its ranks.
However, the manufacture and, therefore,
storage needs of arms and ammunition by the
national government continued. Government-
owned arms and ammunition were deposited at
federal facilities at Providence, Rhode Island,;
Springfield, Massachusetts; Fort Herkemer, New
York; West Point, New York; Carlide,
Pennsylvania; Philadelphia, Pennsylvania; New
London, Virginia; Manchester, Virginia, and
Charleston, South Carolina. Subsequently,
severa arsenals and armories were established in
various areas of the new republic by about 1810.

According to an early Ordnance Department
report, arsenals were used as “depots, for the
collection and preservation of artillery, arms,
ammunition, and military supplies generaly, and
for the fabrication of gun carriages and other
military equipment, for the preparation of
ammunition, and for the repair of arms’ (U.S.
Ordnance Department n.d.).  Armories, in
contrast, were designated for the manufacture
and repair of small arms. Arsena facilities
constructed by the federal government included
Rocky Mount, South Carolina; Gray’s Ferry,
Philadel phia, Pennsylvania; Charlestown,
Massachusetts; Bergen Heights, New Jersey;
Norfolk, Virginia; Washington, D.C.; Newport,
Kentucky; and onein New York. Armorieswere
located at Springfield, Massachusetts, and
Harper's Ferry, Virginia. All of these facilities
had some type of ammunition storage; however,
due to the functional nature of these resources,
little information specifically related to
magazinesis readily available.

In addition to the federal force, individual states
also maintained militia groups. During the early
years of the Republic, these state-based militia
groups were required by the Continental
Congress. The Congress believed that standing
armies “were inconsistent with the principals of
republican governments, dangerous to the
liberties of a free people, and generaly
converted into destructive engines for
establishing despotism” (Fogelson 1989:3). As
such, they reduced the federal army to a small
force and looked to required service by citizens
in state-based militias as the primary means of
maintaining order and repulsing foreign powers.
In May 1792, the Congress enacted the Uniform
Militia Act, which required states to conscript

free, white men between the ages of 18 and 45 to
train in militia units. Men serving in the militia
were required to furnish their own arms and
equipment and to serve in case of an emergency
declared by the governor. The Congress passed
additional legislation in May 1792 that allowed
the president to call up the state militiain case of
invasion (Everett n.d.:1-2).

While men serving in the militia usually supplied
their own arms and equipment, a central location
was required by the different states to store state-
owned arms and ammunition. For example, in
1808, the state of Pennsylvania constructed the
powder magazine at Magazine Lane near
Penrose Ferry Road in  Philadelphia,
Pennsylvania. The state built the magazine to
store powder and other military stores. The
magazine provided both security and the proper
dry and ventilated conditions to store the
ammunition. The structure had a 52-by-70 foot
double-barrel vault running the length of the
magazine. It was built with three- to four-foot-
thick stone walls with stone buttresses. The
stone was acquired localy. The magazine had
cut stone and brick trim around the doors and
windows, three brick chimneys that served as
ventilators, and a simple, single ridge, timber-
framed roof with stone gables and a date
covering. The windows on the magazine were
bricked-in with voids to allow ventilation and
had decorative wood and iron shutters.

By the 1830s and 1840s, most states were not
enforcing the compulsory militialaws. Although
many militia units disbanded, volunteer units
began to take the place of the mandatory units.
Many of the volunteer units continued to aid the
regular Army during the times of crisis through
the end of the century, often with distinction.
For the most part, the majority of local units
stored their arms and ammunition in rented,
frequently inadequate buildings until the 1870s.
Due to socia unrest during and after the Civil
War, local volunteer units were called out 481
times between 1861 and 1906. Over 150 of
these incidents involved labor riots. As a
consequence of the increased prominence of the
local volunteer militia, an armory building
movement swept the country. Between 1880 and
1910, hundreds of armories were constructed
throughout the nation (Everett n.d.:2-13).
However, the local units, rather than the regular
Army used these armories. As such, they are
outside the boundaries of this study.



NINETEENTH CENTURY—EXPANSION
OF THE COUNTRY:
STORAGE OF AMMUNITION AND
EXPLOSIVES

Twenty-seven years after the signing of the
Declaration of Independence, the United States
more than doubled its size with the 1803
Louisiana Purchase. In 1819, the southern
boundary of the country was extended with the
acquisition of Florida from the Spanish.
Additionally, under the Adams-Onis Treaty that
gave Florida to the United States, a stepped line
was drawn aong the eastern edge of the
remaining Spanish territory up to the Arkansas
River. Thisline defined the western boundary of
the area acquired by the federal government
under the Louisiana Purchase of 1803.
Importantly, this treaty gave to the United States
the area between the Arkansas River and the
Forty-second Parallel, known as the Oregon
Territory. With the acquisition of the Oregon
Territory, America claimed for the first time land
on both the Atlantic and Pacific coasts. |n 1848,
the last major segment of land was annexed into
the continental United States. Under the treaty
of Guadalupe Hidalgo, Mexico gave up its
claims to Texas north of the Rio Grande and
conveyed rights to California and New Mexico
to the United States. Total, the United States
grew by over a million square miles with the
signing of the treaty. Five years after the treaty
of Guadalupe Hidalgo, the United States picked
up 30,000 more square miles south of the Gila
River in the present states of New Mexico and
Arizona under the Gadsden Purchase.

With the acquisition of all this new territory
came more responsibility for the Army to protect
its ever-changing borders. Additionally,
although the United States purchased the land
from the countries that claimed it, the local
native inhabitants were frequently hostile to the
settling of the land by European-Americans. As
such, the Army spent much of the nineteenth
century establishing various forts and camps
along the frontier line, which kept expanding.
Countless numbers of forts and temporary camps
were established during this period. The
majority of these instalations were similar,
although they were established by different
people under diverse environmental conditions.
By the 1890s, the frontier era in the continental
United States had essentially ended. Because the
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Army was maintained as a peacekeeping force
after this, many existing installations were
maintained and a few new ones established to
house and train the troops (Prucha 1964:1-36).

All of the installations established by the Army
during the nineteenth century required some type
of ammunition and explosives storage.
Primarily, these magazines stored gunpowder,
although explosives would also have been stored
there. Additionally, because of the secure nature
of the magazine, payrolls, and other precious
commodities were sometimes temporarily stored
in the magazine. Usually a fort only required
one structure for ordnance storage, but multiple
structures  were  constructed at  larger
installations.  If possible, the magazine was
constructed of brick or stone. However,
depending on the availability of materials at the
particular location, sometimes the magazine was
constructed of wood. Typical examples include
the magazine at Fort D. A. Russell, Wyoming.
Constructed in 1890, the magazine had a stone
foundation, brick walls, and a hipped, date roof.
Anocther example is the ammunition building at
Fort Sam Houston, constructed in 1888 (Figure
2).

The Army did not provide plans for the layout of
forts during the nineteenth century. Much
depended on the particular environmental
requirements of the site, as well as the overall
purpose of the installation. Frequently, the
ammunition storage structures were located on or
near the parade ground in the vicinity of the
officers quarters. This was probably done for
accessibility purposes, as well as security. In
other instances, the magazine was located off to
the side by other auxiliary function buildings,
such as the guard house or even the hospital or
chapel.

The design of the individual magazines differed
from installation to installation. Generaly, the
magazines  employed more elaborate
construction techniques than other fort buildings.
For example, the powder magazine located at
Fort Towson, Indian Territory, built between
1827 and 1833, was a brick structure measuring
about 20-by-16 feet. The magazine had a
concrete floor, a single door, two barred
windows, and a heavy timbered roof. The
primary feature that set this structure apart from
the other resources on the fort was the dead air
space in the wall. One-brick wide, the dead air



Figure 2.
Corps of Engineers, Fort Worth District).

space encircled the building one foot in from the
outside edge of the wall. The only wall area
without dead air space was the single doorway.
The magazine probably had the dead air space to
act as insulation to keep the ammunition and
explosives dry, as well as to serve as a buffer in
case of fire. One other feature that set the
magazine apart from other buildings at Fort
Towson was the informal drain for the interior of
the magazine. The magazine was the only
structure that featured a drain and remains, to
this day, the only resource on the parade ground
that does not hold water during a heavy rain
(Scott 1975).

In addition to patrolling the frontier during the
nineteenth century, the Army was also involved
in several congressionally declared wars. The
first major crisis the Army faced in the
nineteenth century was the War of 1812. With
the threat of war looming, Congress recognized
the need for an agency that would provide the
necessary war materiel. One month before the
formal declaration of war was made, Congress
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Fort Sam Houston ammunition building, constructed in 1888 (Photograph by Joseph Murphey, U.S. Army

established the Ordnance Department on 14 May
1812. The newly created Ordnance Department
was responsible for the construction of gun and
ammunition wagons and other wheeled ordnance
vehicles, had oversight of munitions laboratories,
and was responsible for inspection of powder
and preparation of ammunition (Thomson 1954).

Although producing much of the ammunition
needed during the war, the existing federa
arsenals were unable to supply al the required
gunpowder. As such, the Ordnance Department
bought powder from private firms in
Wilmington, Philadelphia, and Georgetown. In
addition to the already established federa
facilities, arsenals were activated at Marblehead,
Massachusetts; Stonington, Connecticut; New
Castle, Delaware; and Wilmington, Delaware,
during the War of 1812. These arsenals were to
serve as coastal fortifications. Following the
war, the Bellona Arsenal at Richmond, Virginia,
and Frankford Arsenal a  Philadelphia,
Pennsylvania, were established. Ten additional
arsenals in various locations were authorized by



1819. Much of this arsenal building was due to
exaggerated war consciousness rather than
necessity. However, it must be noted that there
was no major munitions-making industry in the
United States as there was in Europe. Thus, the
United States Army was forced to build its own
manufacturing arsenals. By 1830, the Army had
11 arsenals and two armories.

In 1835, the Army became involved in the
Seminole War that lasted until 1842. Four years
later in 1846, Congress declared war on Mexico.
The Mexican War lasted only two years. Both of
these wars, in addition to the engagements with
Native Americans throughout the western
portions of the country, kept the military
establishment actively engaged. As such, arsenal
building continued as a major activity.

As previoudy noted, a part of an arsend’s
function was to store ammunition and
explosives. One example of a powder magazine
used as a prototype by other arsenals was the
West Magazine at Watervliet Arsenal, New
York. The magazine was designed by Colonel
Rufus L. Baker, Watervliet Arsenal Commander.
Constructed in 1849, the magazine contained no
iron in order to avoid any lightning attraction.
The magazine had a capacity of 3500 barrels.
Each barrel could contain up to 100 pounds of
powder. The magazine was located away from
the principal workshops and a stone wall was
built around the magazine to protect it from fire
(Figures3 and 4).

The Civil War brought new challenges in the
Army’s manufacture and storage of ammunition
and explosives. By the time war was declared in
1861, all of the southern ordnance installations
were held by the Confederacy, except for Saint
Louis. Additionally, the national armory at
Harper's Ferry was attacked by abolitionists in
1859 and was the site of several battles during
the war due to its geographic location in the
Shenandoah Valley. Combined with the rapid
growth of the U.S. Army to over one million
men, it was apparent a procurement program for
ordnance materiel had to be established
immediately. As the conflict continued and
ammunition supplies dwindled, the arsenals had
to be staffed and production stepped up. Further,
new facilities needed to be rapidly established to
keep up with demand. The Columbus Arsena
and Indiana Arsenal, among others, were
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established during the war to replace the lost
arsenals.  Additionally, ordnance depots were
established at Lafayette, Tennessee; Alpine,
West Virginia; Baltimore, Maryland; and
Denver, Colorado.

The principal magazine at the Frankford Arsenal
in Philadelphia is an example of an ammunition
storage structure built during the War Between
the States. The post commander, Colonel T. T.
S. Laidley, emphasized that the construction of
the magazine should minimize damage caused
by explosion. Laidley worked closely with the
arsenal’s primary supplier of powder, the duPont
Company, to use structural iron in the magazine
to fireproof it. The magazine featured brick
congtruction with a date roof and possibly a
cavity wall. The gutters, door hinges, lighting
rods, and wainscoted interior of the magazine
were of copper. Additionally, the magazine had
a ventilator similar to those used on masonry
barns.

Following the end of the Civil War, the federal
government closed and sold many arsenals.
Other arsenals were redesignated. During the
1870s, the need for establishment of a proving
ground and development of powder depots for
the Army became apparent. As such, the Sandy
Hook Proving Ground was quickly established as
the Army’s first full-scale testing facility. In
1880, two powder depots were established. One
powder depot was located at Dover, New Jersey,
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