
Chapter 9: Museum Property Storage

Department of the Interior

Museum Property Handbook I

Chapter 9: Museum Property Storage

A. Overview

1. What is museum property storage?

Museum property storage is a crucial function in the proper care and effective
management of the Department's museum property collections. Approximately
93 % of the Department's museum property holdings of historical objects, art
objects, ethnographical objects, archeology materials, natural history specimens,
and archival items are being stored. Management and care of stored museum
property have a major impact on preservation, protection, and use of this resource.

Museum property storage is a function that includes both space and a process.

• It is space that you dedicate to storing collections. It is space designed or
upgraded to maximize the protection and preservation of the collection and
provide for its optimum use.

• It is a process of ongoing thought and continuing care for the museum
property while it is in being stored. Each decision you make about storage
should consider how changes would improve the protection, preservation, and
use of the museum property.

When you place an object on exhibit you usually compromise about the
conditions that are best for preservation. Exhibited objects are exposed to a more
severe environment and are more susceptible to theft and vandalism. However, it
is a different matter with museum property collections when they are properly
stored. In storage, you have more control over conditions affecting the objects.
You can achieve close to ideal preservation conditions by following good
collection storage methods.

2. What is a preventative conservation program?

A preventive conservation program avoids, mitigates, or minimizes the
deteriorating effects of the environment, protects against fire and poor handling,
and provides physical security to the museum collection.
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3. How does museum property storage fit into a preventative conservation program?

Good museum property storage is a major component of a preventive
conservation program 'to preserve your museum property collection. A
well-planned and organized storage function reduces the risk to the property.
Other chapters in this handbook discuss different aspects of your preventive
conservation program. Deterioration, damage, or loss will be minimized if you
have:

• proper storage techniques

• good handling practices (see Chapter 8)

• effective security and fire protection (see Chapters 11 and 12)

• appropriate environmental conditions (see Chapter 5)

• a pest free env~ronment (see Chapter 6)

A well-planned and organized museum property storage space also ensures that
museum objects are accessible.

4. What is a collection st.orage system?

Preserving museum objects in storage involves evaluating the total museum
storage system housing the collection. A collection storage system is the
protective envelope surrounding the collection. It includes three levels of
containment:

• the space (facility)

• the equipment

• the containers

Although museum property storage situations vary from unit to unit, the factors
that need to be considered to properly house a collection remain the same.
Evaluate each level of the system and adapt it to meet your unit's specific
collection preservation and protection needs. Be practical and evaluate the
storage system in relation to your unit's available space and obtainable funding.
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You should consider the cost, both in funds and staff time available, when making
decisions regarding museum property storage.

The levels of containment in a collection storage system are illustrated in Figure
9.1 found at the end of this chapter.

B. Standards and Requirements for Collection Storage

1. What are the museum property storage standards and requirements?

Museum collections require special storage conditions. Standards and
requirements for managing museum property are based on professional museum
practices and Departmental policy.

The Interior Departmental Manual, Part 411, Policies and Standards for
Managing Museum Collections, Chapter 3 provides departmental standards for
museum property storage.

The "DOl Checklist for Preservation, Protection, and Documentation of Museum
Property" provides general guidance for collection preservation and protection.
See Appendix E in this Handbook.

The National Park Service Conserve 0 Gram (COG) series is referenced
throughout this chapter as these documents reflect standards and methods used by
the Department of the Interior as a whole. COGs can be accessed at the website
http://www ocr.nps 0 gov/museum/publications/ conserveo gram/conserv ohtml.

DOl collection storage standards can be summarized as follows:

Safe and secure storage of museum collections requires dedicated space. You
must use museum storage areas only for museum collections. To the extent
possible, separate museum storage from all other uses, including office space and
research and work areas. Museum collections require suitable and sufficient
space. The space you select for museum storage must be adequate to
accommodate the particular characteristics and quantity of objects, specimens 'and
archival items you have in your collection and provide adequate space to
accommodate reasonable growth of the collection. Organize the space to allow
for the efficient use of curatorial equipment and techniques and to provide for
effective access and optimum preservation of the museum collection. House
objects in appropriate containers and package objects with appropriate materials.
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The following storage information elaborates or expands on the standards in
411DM, Chapter 3 and the guidance in Appendix E, "DOl Checklist for
Preservation, Protection, and Documentation of Museum Property".

2. Where do I start in establishing my collection storage needs?

Complete the "DOl Checklist for Preservation, Protection, and Documentation of
Museum Property" in Appendix E. This checklist helps you evaluate your
collection storage needs in the following areas:

• facility and space requirements

• protection requirements (physical security and fire protection)

• environmental requirements

• museum equipment and container requirements

• housekeeping requirements

Complete the checklist by printing out Appendix E of this Handbook and
answering the list of questions. If you use the Re:discovery or the NPS ANCS+
collection management computer software program, an automated checklist can
be accessed and completed in the Utilities Module.

3. What are the collection storage facility and space requirements?

Facility and space requirements deal with adequate space, construction features
and design loads for collection storage.

Make sure the collection has suitable and sufficient space for proper storage.
Suitable space is planned space that has been evaluated for its adequacy for
storing museum objects. Outbuildings, closets, unimproved basements, and attics
generally are not suitable spaces. These inadequate spaces rarely contribute to the
preservation and effective use of a collection.

4. How do I ensure that I have adequate space to store the collection?

The storage space must be large enough to accommodate the existing collection as
well as the projected growth of the collection over the next 10-20 years. The
amount of storage space you need is derived through a process of matching the
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museum property in your collection to specialized equipment necessary to store
the materials. Then determining the amount of space needed to contain the
equipment. Refer to NPS COG 4/11, "Determining Collection Storage Space
Requirements" to determine your space requirements.

Your space should:

• allow use of proper storage equipment and techniques

• integrate aisles at least 48" wide between rows of equipment. This width
allows safe handling and movement of drawers, cabinet doors, and larger
objects.

Make sure the space allows movement of personnel, equipment and
objects in and out without hindrances such as inadequately sized doors;
narrow, winding, or steep stairs; or passageways with low ceilings.

Carefully plan and organize your storage space to make the collection easy
to access for study, exhibition, or accountability.

5. What general construction features contribute to storing the collection?

Collection storage facilities and spaces should be constructed to meet the
following requirements:
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•

•

•

Make sure the storage space is not located on a 100 year floodplain. This is
in accordance with Executive Order 11988, "Floodplain Management,"
May 24, 1977, (42 U.S.C. 4321).

Use space that is constructed of fire-resistant or fireproof materials. Wood
framed walls and ceilings should be constructed with gypsum wallboard to
achieve a minimum one-hour fire rating (some codes may require a two­
hour fire rating).

Use space with as few windows and doors as practical to enhance security
and environmental control, but not so few as to be in violation of health,

safety and fire codes. See National Fire Protection Association NFPA 101,
Life Safety Codes 2003 Edition and OSHA Standard 1910.36, General
requirements, Means of Egress.
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•

•

•

•

•

•

•

•

•
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Use space with as few exterior walls as practical. This will minimize the
chance of condensation on walls and windows during seasonal and diurnal
temperature changes, enhance security, and increase energy efficiency.

Make sure the space is free of water and sewer pipes and valves that can
burst or leak and cause damage. Note: Water lines associated with fire
suppression systems are allowed. Spaces equipped with fire sprinkler
systems should have adequate floor drain(s) with backflow check valve(s).

Make sure space is free of electric junction boxes, gas and electric meters,
and gas lines. This will limit the need for access by non-curatorial staff
and minimize security concerns.

Store only collections in the space. Local and national building codes
usually rate collection storage space as a "storage occupancy." Locate
work, office, research and supply storage areas close to, but not within, the
storage space.

Insulate the space so it will maintain a stable environment that protects the
objects from adverse temperature and relative humidity conditions and
damage from biological infestations. Insulate walls to a minimum R-19
rating (usually a 6" thickness of spunglass bat insulation) and the ceiling to
a minimum R-30 rating (usually a 9" thickness of spunglass bat
insulation.) Install a vapor barrier in walls, ceilings and floors.

Require woodframe walls to be a minimum of 6" thick, constructed with
6" metal or wood studs. This thickness of woodframe wall construction

provides structural strength and is capable of accommodating the required
insulation.

Use metal hollow-core or wooden solid-core doors equipped with mortise
or key-in-knob and deadbolt locks for all entrances into the storage space.
Door hinges should be on the interior side of the door. If exterior hinges
are used, spot weld hinge pins to prevent easy removal.

Install rigid foam insulation and a vapor barrier in concrete floors on
grade. Make sure the level of the top of the concrete slab is at least 6"
above the grade level of the soil.

Seal concrete floors with a vapor proof epoxy or urethane paint or cover
with dust impervious commercial composition, quarry or ceramic tiles.
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Use dust impervious commercial composition, quarry or ceramic tiles as a
floor finish over plywood subfloor sheathing.

• Make sure all electrical systems and equipment are UL listed and installed
in full compliance with local and national electrical codes. You will need
outlets to power supplemental environmental conditioning equipment, to

. allow for any task lighting, and to allow for use of vacuum cleaners.

• Make sure the space is free of ambient light sources that can damage
objects. Use non-quartz/halogen incandescent or UV filtered fluorescent
lighting and do not exceed 200 lux or 20 footcandles. Turn lights off
when the storage space is unoccupied.

• Paint walls and ceiling with paint containing titanium dioxide pigment.
Paint with titanium dioxide will absorb ultraviolet radiation emitted by
ambient or artificial lighting.

6. What design loads should my storage space or facility have?

Your storage facility or space should be designed, upgraded, or modified to
achieve the following requirements and recommendations:

•

•

•

41IDM Volume I

Updated 12/1/04

Use space capable of sustaining a live floor load of 150 pounds per square
foot. Floors constructed to a lesser load capacity may be considered if you
install spot load supports (usually post supports from below) and arrange
equipment to take advantage of existing structural supports (usually
equipment arranged around the perimeter of a room close to load bearing
walls). Consult a structural engineer to determine the suitability of a floor
and the placement of supports and equipment. A live floor load of 200­
250 pounds per square foot is recommended if you use a moveable aisle
(compactor) storage system. Consult a structural engineer to determine the
required load rating for a floor supporting collections of exceptional
weight.

Design and construct roofs of storage spaces or facilities to accommodate
the snow load of the area.

Design or retrofit structures in areas of seismic activity to minimize
earthquake damage.

9:7



Chapter 9: Museum Property Storage

• Consider reinforced concrete or masonry construction with a wind load
rating of 110 miles-per-hour or higher for new construction of stand-alone
storage facilities in areas susceptible to severe wind conditions. Fasten
roofs to the wall and/or foundation structural components so the roof can
withstand hurricane force winds

7. Where do I find additional information on storage space requirements?

Refer to the bibliography at the end of this chapter and in the COG series for
additional information and specific guidance for planning collection storage
spaces.

8. Why should my collection storage space be used exclusively for storing
collections?

Separate curatorial office, work and research spaces from the space housing your
museum collection to minimize environmental impacts on the objects and security
risks. Refrain from combining storage space with other functions for the following
reasons:
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•

•

•

•

•

Collection security generally decreases and theft, mishandling, and
vandalism increases with storage room visitation and use.

People working in the storage area increase the number of air exchanges
the area must undergo. Air exchanges cause temperature and relative
humidity levels to fluctuate, resulting in the possible deterioration of
objects.

Work areas require lighting levels that may cause damage to unprotected
light- sensitive objects.

Movement of people into and within the area tracks in soil and disperses
dust into the air, which in turn, is deposited on surfaces of equipment and
objects.

Threats to the collection from pests increase with the staff time spend in
the collection storage room.

Store flammable liquids and materials, curatorial supplies, audiovisual
equipment, and other interpretive materials outside the museum storage
space. These actions will reduce the risk of fire and lessen clutter within
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the storage space.

9. Where should I locate the research space?

Locate research space convenient to, but not within, the collection storage space.
Research is one of the fundamental uses of a museum collection and the space for
the research function has specific requirements. Refer to NPS Conserve 0 Gram
4/14, Planning a Research Space.

10. Where should I locate work and office spaces?

Like research space, work and curatorial office areas should be convenient to, but
not included in, the storage space for the reasons stated in number 8 above.

11. How do I establish proper physical security for the collection storage space?

Your collection must have appropriate security. You will need to conduct an
assessment of the security risks to the stored collection. Refer to Chapter 12 of
this handbook for details on conducting a risk assessment and for specific security
guidance.

12. How important is fire protection in the storage space?

Collection storage houses the majority of the museum collection and that space
must be assured the safeguard of early fire detection and suppression and prior
planning to guarantee the safety of the collection and the personnel who use and
care for it. Refer to Chapter 11 of this handbook for conducting a fire risk
assessment and for specific fire protection guidance.

13. What should the collection storage environment be?

Your storage space should maintain an environment conducive to museum object
preservation. A proper collection storage environment is one that:

•

•

•

•
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controls the range of temperature and relative humidity

reduces the fluctuations of temperature and relative humidity

prevents damage resulting from air pollutants

prevents damage resulting from light
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• eliminates biological infestations by insect and rodent pests.

Refer to Chapters 5 and 6 for guidance on monitoring and controlling the
collection storage environment and on establishing an Integrated Pest
Management (IPM) program to monitor pest activity.

14. What are museum storage equipment and container requirements?

The use of specialized storage equipment and containers will help you preserve
and effectively manage your museum collection. The use of proper storage
cabinets, shelves, racks, and containers will facilitate maximum use of the space
and accessibility to the museum collection and prevent damage from
environmental deterioration. Appropriate storage containers buffer the objects
from their immediate environment by being chemically stable and neutral, and
providing physical protection. For specifics on collection storage equipment and
containers refer to Sections G and H and the Bibliography of this chapter. For
equipment and supply vendor source and address lists refer to Appendix Jof this
Handbook. Also refer to the DOl Tools of the Profession for a more
comprehensive list of materials and equipment suitable for managing museum
collections.

15. Does housekeeping have a role in collection storage?

Yes. Because museum objects are stored in a separate dedicated space and not
always on view to staff, there is always the possibility of neglect. Good
housekeeping in storage spaces is essential to a unit's preventive conservation
program.

You should:
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•

•

•

•

Establish and follow a museum housekeeping plan. Refer to Chapter 7 for
guidance on establishing a housekeeping plan.

Prohibit smoking, eating, and drinking in the storage space.

Implement and follow an integrated pest management (IPM) program.

Routinely dust and Vacuum the storage area including cabinets and
shelving. Vacuum and mop floors to reduce levels of dust and soil.
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