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INTRODUCTION

The Museum Handbook covers a broad range of topics to guide National Park Service staff in managing museum
and archival collections:

Part | covers planning, preservation, and protection for the disciplines and materials represented in NPS
collections, including professional ethics, specialized storage, environment standards, conservation
treatments, and emergency preparedness.

Part Il outlines procedures for museum record keeping, including accessioning, cataloging, loans,
deaccessioning, photography, and reporting annual collection management data.

Part 111 provides guidance on access and use for interpretation, education, exhibition, and research. It
covers legal issues, publications, two and three-dimensional reproductions, using museum objectsin
exhibits and furnished historic structures, and providing access for research.

NPS staff responsible for collections should make informed choices based on their own skills and experience,
standards and procedures outlined in the Museum Handbook , advice provided by specialists, and additional
information provided in the references found in the Museum Handbook . Staff should, as needed, seek advice or
technical information from regional and support offices, the Harpers Ferry Center, and the Park Museum
Management Program, National Center for Cultural Resources.

By following the practices represented in this guidance, trained staff can ensure that the National Park Service
collections will be, as mandated by the 1916 NPS Organic Act, preserved and maintained for the use and enjoyment
of the present and future generations.
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CHAPTER 1: NATIONAL PARK SERVICE MUSEUMS
AND COLLECTIONS

A. Overview

1.  What information will I find
in this chapter?

2. Where can I find additional
information on these
topics?

B. Purpose of National
Park Service Museums

1. What is a museum?

2. What is a museum object?

NPS Museum Handbook, Part 1 (2006)

This chapter will introduce you to the National Park Service (NPS)
museum program. It includes information on:

e The purpose of NPS museums

e The history of NPS museums

e The kinds of NPS museum collections

e Introduction to NPS museum collections management

e  Organizational structure for the servicewide museum program
e  Planning for park museum collections

o FEthics, standards, and professional organizations

Consult the references in sections G and H for a listing of associations,
Web sites, books, and journals with useful information.

In 1895, George Browne Goode, Director of the Smithsonian Institution’s
United States National Museum, defined a museum as “...an institution for
the preservation of those objects which best illustrate the phenomena of
nature and the works of Man, and the utilization of these for the increase
in knowledge of the people,” (Goode, 1895). The United States Congress,
in the Museum and Library Services Act (Title II of P.L. 94-462),
defined a museum as “...a public or private nonprofit agency or institution
organized on a permanent basis for essentially educational or aesthetic
purposes, that utilizes a professional staff, owns or utilizes tangible
objects, cares for the tangible objects, and exhibits the tangible objects to
the public on a regular basis.” Both definitions have important qualifiers
that distinguish museums from exhibit galleries, curio collections, and
other types of property that an institution may manage. Professional
museum associations offer additional variations on these basic definitions.

A museum object is a material thing possessing functional, aesthetic,
cultural, symbolic, and/or scientific value, usually movable by nature or
design. Museum objects include prehistoric and historic objects, artifacts,
works of art, archival material, and natural history specimens that are part
of a museum collection. (Large or immovable properties, such as
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3. What do museums do?

4. What do I need to know
about a museum’s primary
responsibilities?

5. What is museum
management?

6. What is museum

NPS Museum Handbook, Part 1 (2006)

monumental statuary, trains, nautical vessels, cairns, and rock paintings,
are defined as structures or features of sites.) (See NPS Cultural Resource
Management Guideline, Appendix A, Glossary.)

Museums collect, preserve, study and interpret, and provide appropriate
public access to natural and cultural materials that have been assembled
according to a plan.

The collection must have a written scope statement (see Museum
Handbook, Part 1, Chapter 2, Scope of Collections). The items in the
collection, whether cultural or natural, and their associated documentation
are valuable for the information that they convey about people, processes,
events, and interrelationships within cultural and natural systems. Placing
objects within a broader context, through research, analysis and
documentary records, provides the greatest public enjoyment and benefit.

With few exceptions, after their founding, museums continue to collect
within their stated scope. All activities in the museum revolve around the
collection. Collecting, and documenting the resulting collection, is the
first responsibility.

Because the collection is a non-renewable resource, the museum must
ensure its preservation. Museum objects and specimens lose their value if
they, or their associated data, are damaged or lost. Preserving the
collection is the second responsibility.

In order to ensure public benefit from the collections, the museum must
provide for access, use, and interpretation, including research and exhibit.
Research, by the museum staff and others, is the foundation for public
exhibit and museum education programs. Research and the resulting
interpretation to the public, either through exhibits or public programs,
demonstrate the collection’s value to the public. Providing for collection
access, use, and interpretation is the third responsibility.

Museum Handbook, Part 1, provides information on collecting,
preservation, and protection. Museum Handbook, Part 11, has procedures
for documenting collections. Museum Handbook, Part 111, addresses
collections access and use.

Museum management consists of the policy, procedures, processes, and
activities that are essential to fulfilling functions that are specific to
museums, such as acquiring, documenting, and preserving collections in
appropriate facilities and providing for access to and use of the collections
for such purposes as research, exhibition and education. The production of
exhibits, the presentation of interpretive and education programs, and the
publication of catalogs, books, and Web sites featuring museum
collections and themes are part of museum management. The
administrative functions relating to funding, human resources,
maintenance, and property management are also part of museum
management and require certain knowledge and skills specific to the
museum environment.

Museum collections management is one aspect of museum management. It
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collections management?

7. Under what authorities
does NPS manage
museums?

8. What distinguishes NPS
museums?

NPS Museum Handbook, Part 1 (2006)

is a process, not a product. It is a systematic approach to the proper
preservation and the wise use of museum objects. It includes any activity
associated with the acquisition, accountability, documentation,
conservation, protection, disposition, and use of museum objects. It
involves assessing and planning for the short-term and long-term needs of
a collection as well as carrying out the day-to-day activities of caring for
objects on exhibit and in storage. The goal of collections management is to
make museum collections available to the user for exhibit and study while
preserving them for future generations.

Five laws provide the basic legal mandate for the NPS to manage
museums. The laws are:

Antiquities Act of 1906
16 USC 431— 433; June 8, 1906, ch. 3060, 34 Stat. 225

National Park Service Organic Act
16 USC 1— 4; Aug. 25, 1916, ch. 408, 39 Stat. 535

Historic Sites, Buildings, Objects, and Antiquities Act (commonly
known as the Historic Sites Act of 1935)
16 USC 461— 467; Aug. 21, 1935, ch. 593, 49 Stat. 666

Management of Museum Properties Act (commonly known as the
Museum Act)
16 USC 18f— 18f- 3; July 1, 1955, ch. 259, 69 Stat. 242, PL 104- 333

Archaeological Resources Protection Act of 1979 (ARPA)
16 USC 470aa— 470mm; PL 96- 95

See Appendix A for a description of these and other relevant laws.

NPS museums collect objects specific to the mission of the individual
parks and interpret those collections in their original context. The
collections are site-specific, that is, they pertain to that particular NPS
site. With the exception of house museums, most other museums gather
thematic collections from many different sites and house them in one
place. By contrast, NPS museums collect and interpret many objects and
specimens at the site of origin. For example, the furnishings and personal
belongings at Harry S Truman National Historic Site are preserved and
exhibited in the Truman Home as they were when the family occupied the
house. The vast majority of holdings in NPS museums are derived either
from within the park boundaries or from areas intimately associated with
the parks.

Another distinguishing characteristic of NPS museums is that they are part
of a larger NPS museum system. While park museums are site-specific,
each is part of a greater system that sets policies and standards and guides
their operation. No other museum network is so varied and dispersed, yet
so administratively bound as a unit. The NPS museum system provides
broad representation of the natural and cultural heritage of the United
States. The scope of the system is wider than that of most public or private
institutions. The NPS museum system is the largest such system in the
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world.

Although NPS museums may store their collections at another location,
such as a NPS archeological center or a non-Federal museum, the park
site retains ultimate responsibility for the collections.

National Park Service museums (and their collections):
e  directly support the park mission

e aid understanding among park visitors

e advance knowledge in the humanities and sciences

e provide baseline data for NPS managers, scientists, and other
researchers

e preserve scientific and historical documentation of the park’s
resources and purpose

Park collections range in size from fewer than 100 to over 6 million items.

National Park Service museum collections are used in a variety of ways.
In keeping with the Service’s public trust responsibilities, most uses of
collections are educational. The dominant uses are:

e Research conducted by NPS and non-NPS scientists, historians,
archeologists, ethnographers and other specialists.

o Publications that the park or others produce. Each year, photographs
and/or descriptions of NPS museum objects appear in numerous
articles, books, and other publications.

e Exhibits in NPS museums and visitor centers, as well as loans to non-
NPS museums for special exhibitions.

o Educational programs at the park, schools, or other public venues.

e Media products, such as documentaries (motion picture, television,
and radio), Web sites, “Web casts,” and virtually any other new
media format.

As society develops new media technologies, the opportunities to provide
access to collections expand. Park visitors can view objects, specimens
and archives in the museum or furnished historic structure at the site and
gain the special understanding that comes with seeing the items “in
context.” New technologies, however, can reach previously underserved
populations. For example, data and images in the NPS Web Catalog (
http://www.museum.nps.gov) and Web exhibits featuring museum
collections (http://www.cr.nps.gov/museum) are available worldwide in
homes, schools, offices, and libraries. By effectively using these
technologies NPS can greatly expand the audience served and the public
benefit.
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However you use the park’s collection, remember that accurate
interpretation and preservation of each object and the collection as
a whole are primary considerations.

For over a century, museums have been an integral part of America’s
national parks. From modest beginnings in 1904 to today’s state-of-the-art
park museums and visitor centers, visitors have encountered engaging
museums in units of the National Park Service.

NPS museum operations chief Ralph Lewis observed that National Park
Service “...museums did not grow from a single root, nor did any central
authority decree their initial establishment. The first ones developed
independently, created by local initiative to meet perceived needs,”
(1993). NPS Chief Curator Ann Hitchcock explained, “Initially,
[museums in parks]...were rudimentary—a 1904 arboretum in Yosemite, a
table of artifacts in the ruins at Casa Grande...even a museum in a tent at
Sequoia. This strong association with place is a characteristic that
continues to distinguish park museums and collections,” (2004).

The National Park Service established new museums quite rapidly—
Stephen T. Mather, the first NPS director, was an enthusiastic supporter
who understood the importance of museums in the parks. In his 1920
annual report, he noted, “One of the most important matters to receive
earnest consideration is the early establishment of adequate museums in
every one of our parks.”

Director Mather initiated numerous campaigns to encourage additional
support for the parks, with the public and with government and business
interests. These activities included special exhibitions of national park-
themed art. Mather arranged an exhibition of paintings of national park
scenes in January 1917 in conjunction with the Fourth National Park
Conference. The Smithsonian Institution exhibited the works by Albert
Bierstadt, Thomas Moran, Carl Rungius, and other noted artists for some
time following the conference. The Director also developed a “...traveling
exhibition intended for display in libraries [of]...24 framed photographs of
park scenery packed in two reusable shipping boxes.” The exhibition was
so popular that Mather “...request[ed] funds to produce and circulate
additional sets,” (Lewis 1993).

A little more than a year later, Secretary of the Interior Franklin K. Lane
established guidelines for the new National Park Service. The guidance
included the statement that “Museums containing specimens of wild
flowers, shrubs, and trees, and mounted animals, birds, and fish native to
the parks, and other exhibits of this character will be established as
authorized.” Support for NPS museums was strong and that support was at
the highest levels in Washington. At the same time, increased public and
philanthropic interest in NPS museums provided additional opportunities
for growth.
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In the early 1920s, Chauncey Hamlin of Buffalo, New York, (who had
helped to endow the Buffalo Museum of Science) became a supporter of
the national parks. As Hamlin’s interest grew, he also supported the
establishment of new museums in the parks. Following his election as
president of the American Association of Museums (AAM) in 1923,
Hamlin was able to procure funding from the Laura Spelman Rockefeller
Memorial to help underwrite a new museum at Yosemite. By 1926, the
new Yosemite Museum opened to the public (Lewis 1993).

Yellowstone opened its first museum in 1922. Over the following eight
years, the park developed branch museums at Old Faithful, Madison
Junction, and Norris Geyser Basin, all with the assistance of AAM.
Meanwhile, the AAM, the Laura Spelman Rockefeller Memorial, and
John C. Merriam of the Carnegie Institution supported the development of
the Yavapai Point Museum at Grand Canyon National Park. Merriam,
who actually oversaw the work “...created a museum where the canyon
was the exhibit and the museum housed viewing instruments, labels, and
guided interpretation. The model was so successful that a generation later
it was deemed a classic example of interpretive planning in parks,”
(Hitchcock 2004).

Yellowstone naturalist Carl P. Russell was promoted to the new position
of field naturalist-museum advisor in 1929. Russell relocated to

California, and reported to Chief Naturalist Ansel Hall at the NPS Field
Division of Education, located at the University of California, Berkeley.

The 1930s brought tremendous change to the NPS. Shortly after taking
office in 1933, President Franklin Roosevelt transferred the various
historical areas managed by the War Department (primarily American
Revolution and Civil War battlefields) to the National Park Service. Other
parks, monuments, and memorials were transferred to the NPS as well—
national monuments managed by the Forest Service and the National
Capital Parks in Washington, DC. Many of these areas already managed
museum collections, which also transferred to NPS stewardship.

NPS museums, like many other Federal projects in the 1930s, received
increased support resulting from the economic recovery efforts of
President Roosevelt’s New Deal. One such windfall occurred in 1935,
when $65,000 in Public Works Administration (PWA) funds became
available to support new museums in the parks. In January of that year,
Carl P. Russell was detailed from Berkeley to Washington to establish a
new Eastern Museum Division. He also recruited a temporary staff of
curators, artists, and craftsmen.

At the same time, funding and labor provided by the Civilian Conservation
Corps (CCC) and Works Progress Administration (WPA) allowed for the
construction of several new park museums. In workshops at Berkeley,
California, and Fort Hunt, Virginia, “CCC boys” fabricated exhibits and
park topographical map models (some of which are still in use at NPS
visitor centers). The National Park Service’s first curators (in title) were
funded by the PWA. Curators, assistant curators, and museum assistants
developed museum planning documents; planned, supervised, and
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constructed exhibits; and helped Russell carry out the multitude of tasks
connected with the newly enlarged NPS museum program.

In 1935, Congress passed the Historic Sites, Buildings, Objects, and
Antiquities Act. The new law declared that “...it is a national policy to
preserve for public use historic sites, buildings, and objects of national
significance for the inspiration and benefit of the people of the United
States.” This legislation empowered the Secretary of the Interior (working
through the NPS) to preserve and maintain objects of national historical or
archeological significance and to "establish and maintain museums in
connection therewith."

The 1940s began with the NPS placing even greater emphasis on the
development of museum standards. With strong support from Carl
Russell, Ned Burns (who followed Russell as chief of the NPS museum
division) prepared the National Park Service Field Manual for Museums in
1941. Intended as a guide to park museum development and operation, the
field manual was available to other museums, institutions, and the general
public through the Government Printing Office. Non-NPS museums as
well as park museums used the publication.

World War II caused a virtual halt in park museum growth, as NPS
budgets and personnel were transferred to the war effort. After the war,
however, the museum program once again began to grow. The museum
laboratory in Washington, DC, reopened in 1946. Four years later, NPS
appointed its first conservator, Elizabeth Jones, a paintings conservator
from the Fogg Art Museum at Harvard University. Jones quickly
developed a new conservation laboratory and the first NPS conservation
treatment program. Then, in 1954, following Ned Burns’s death, Ralph
Lewis became the Chief of the Branch of Museums. In 1956, NPS
launched Mission 66, a ten-year program that planned to install ten new
exhibits each year.

The decade of the 1950s also saw two other important events: Congress
passed the Museum Act in 1955, and two years later, the Service issued
the Museum Records Handbook (today’s Museum Handbook, Part 1I:
Museum Records). (The Museum Handbook, Part I: Museum Collections,
would debut in 1967.)

During the early 1950s, the Service recognized the need for additional
legislative guidance concerning its legal authority to acquire, preserve, and
dispose of museum objects. In a number of past situations, the Service’s
authority to carry out some common museum practices was lacking or
unclear. Congress passed the Museum Act to provide clear guidance to the
Service in these matters. The law authorized the Secretary of the Interior
through the National Park Service to acquire museum collections through
donation and purchase and to loan and exchange collections “...in such
manner as he shall consider to be in the public interest.”

In 1956, in response to a growing number of park visitors, NPS launched
a ten-year program, dubbed Mission 66, to build museums. Not since the
New Deal of the 1930s did the parks experience such growth, renewal,
refurbishment, new facilities, and corresponding staff to carry out the
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work. The Service constructed nearly 100 new visitor centers and
museums during Mission 66. Mission 66 funded new visitor centers at
Zion National Park, Dinosaur National Monument (Quarry Visitor
Center), Everglades National Park (Flamingo Visitor Center), Booker T.
Washington National Monument, Great Smoky Mountains National Park
(Sugarlands Visitor Center), and the Museum of Westward Expansion
beneath the Gateway Arch at Jefferson National Expansion Memorial in
St. Louis. Although many parks have outgrown and replaced (or added to)
their Mission 66 facilities, many others continue in use to this day.
Mission 66 provided the parks with critical, needed improvements.

The 1970s

In the 1970s, NPS museum programs continued to grow. In 1974, the
Branch of Museum Operations became the Division of Museum Services.
The following year, NPS staff conducted the first Collection Management
Plan, at Hubbell Trading Post National Historic Site. In 1976, the Service
published the Manual for Museums, a bound version of the looseleaf
Museum Handbook, which was available to the larger museum community
(and the general public) through the Government Printing Office. Also, in
the 1970s, the Conserve O Gram series of museum preservation technical
leaflets debuted.

On the legislative front, Congress passed two new laws pertaining to
archeological resources on Federal lands, the Archaeological and Historic
Preservation Act of 1974, and the Archaeological Resources Protection
Act of 1979 (ARPA) . Both acts mention museum collections resulting
from archeological activities. (See Appendix A.)

Understandably, following the enactment of ARPA, NPS collections grew
in both size and scope.

The 1980s and Beyond

NPS museum programs continued to expand in the 1980s, 1990s, and into
the new millennium. In 1980, the Director appointed a Chief Curator, Ann
Hitchcock. Three years later, key Washington and field curatorial staff
met to develop a servicewide museum management strategy that stressed:
e Establishing minimum preservation standards

e Accountability of museum property

o Strengthening training and development opportunities for staff

e Incorporating curatorial review in the planning process

e Improving collections management policy guidance to the field

Over the next quarter century, these five goals have been the driving force
behind the Service’s museum programs. Minimum preservation and

protection standards were established with Special Directive 80-1, its
subsequent revision, and eventual replacement by the NPS Checklist for
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the Preservation and Protection of Museum Collections (Museum
Checklist).

In the annual Collections Management Report (CMR), initiated in 1983,
parks provided information on the number of items acquired,
deaccessioned, cataloged, loaned and used in exhibits. Accountability was
strengthened when, in 1984, and again in 2000, the Museum Handbook,
Part II, was revised to reflect the latest, accepted museum practices for
collections documentation. In 1985, a servicewide call was issued for
every park to have an approved Scope of Collection Statement. Two years
later, the NPS issued the Automated National Cataloging System (ANCS)
to further the parks’ accountability efforts. This program, augmented,
improved, and modernized with a Windows platform in 1998, became
ANCS+. No longer limited to accessioning and cataloging, the system
covers documentation for all aspects of collections management, including
loans, deaccessioning, housekeeping, Museum Checklist standards, annual
inventories, and annual reporting.

In addition to the reissued Part II of the Museum Handbook, Part I:
“Museum Collections,” was reissued in 1990, with more revisions and
additions issued nearly every year since 1999. Museum Handbook, Part
III: “Museum Collections Use,” was issued in 1998. The three-part
Museum Handbook provides NPS staff not only with critical guidance
concerning documentation, preservation, and access to and use of
collections, but also with important collections management policy
guidance to the field. The other preservation publication, the Conserve O
Gram series, which was first issued in 1975, was revised and reissued in
1993, with additional leaflets added to the series annually.

The Native American Graves Protection and Repatriation Act of 1990
(NAGPRA) (25 USC 3001-3013) has had a profound impact on NPS
museum collections. The law and associated regulations address the rights
of lineal descendants, Indian tribes, and Native Hawaiian organizations to
Native American human remains, funerary objects, sacred objects, and
objects of cultural patrimony. They require Federal agencies and
institutions that receive Federal funds to provide information about Native
American human remains, funerary objects, sacred objects, and objects of
cultural patrimony to lineal descendants, Indian tribes, and Native
Hawaiian organizations and, upon presentation of a valid request, return
these cultural items to them. NPS has repatriated items subject to
NAGPRA and has consulted with traditionally associated groups when
managing museum collections.

Implementation of the Government Performance and Results Act of 1993
(GPRA) presented new challenges to NPS museum programs.
Performance management has increased annual reporting responsibilities
for field, regional, and WASO staff. Yet, at the same time, programming,
prioritization of work, and accountability were strengthened. The museum
program applied the existing CMR and Museum Checklist data to meet the
performance reporting requirements of GPRA. The ANCS+ collections
management software program includes the Museum Checklist and CMR,
which enable park staff to quickly produce annual museum reporting data.

The advent of the Web provided new ways to make park collections
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accessible to the public through Web exhibits and the Web Catalog. In
2004, NPS initiated the Teaching with Museum Collections program,
which introduced object-based lesson plans for teachers to use Web-
accessible NPS museum collections resources in the classroom. See
http://www.cr.nps.gov/museum/.

Communication across division, park, regional, and servicewide lines is
vital to the success of park museum programs. Facility management,
resource management, interpretation and education, administration, and
resource and visitor protection—virtually every park function is in some
way supportive of, a user of, or a collector or creator of museum
collections. The superintendent delegates responsibility for the park
collection to the park curator or collateral-duty curator, but many offices
collaborate to provide effective collections management.

In 2004, the Service observed the NPS Museum Centennial—the first
century of museums in the parks. This history began with several small,
independently established park museums created on shoestring budgets,
without the assistance of professional curators. Early on, these programs
received additional attention, funding, and professional assistance.
Although not every park has a curator on site, each park has a curatorial
contact and a qualified curator must have oversight for each park’s
museum operations.

From these humble beginnings over a century ago, the NPS museum
system has become the world's largest. As of 2005, more than 350 park
units preserve over 115 million museum objects, specimens and archival
items to tell the stories of the places where many of the most exciting
events of American history, cultural experiences, and natural phenomena
have taken place.

The National Park Service is one of the primary Federal entities that
preserves cultural and natural resources. NPS museum collections include
diverse disciplines and represent a significant portion of the resources that
the Service is charged to preserve and protect. The collections are
characterized as cultural, natural, and archival. The documentation system
further classifies the items. The broad categories are divided into general
disciplines as follows:

e Archival Collections
Personal papers and manuscripts
Resource management records

e  Cultural Collections
Archeology
Ethnology
History

e Natural History Collections (also called natural resource collections)
Biology
Geology
Paleontology


http://www.cr.nps.gov/museum/
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Archival holdings are the largest component of servicewide collections by
item count. At the park-level, archives form a key part of the park's
resources. In many cases, archives are original to the site and date to the
historic period. For example, archives at Edison National Historic Site
greatly expand our understanding of Thomas Edison’s business as well as
his private life.

Park archival collections contain information essential for understanding
the park's past, natural and cultural interrelationships, events, and changes
over time, as well as the human impact (including NPS management) on
the park. Personal papers illuminate our understanding of the individuals
whose lives are documented and interpreted at park sites. Resource
management records that park staff and researchers create become part of
the archival collections. Resource management records address:

e  Management of cultural and natural resources over time
e Scientific research
NPS archival collections include:

e  Personal papers, organizational archives, and assembled manuscript
collections that NPS receives from non-Federal sources.

o Copies of records (formerly sub-official records). Occasionally,
selected copies of Federal records may be kept for purposes of
reference or convenience. For example, selected copies of
superintendent correspondence that is particularly relevant to a
resource management issue may be kept.

e Resource Management Records. Records associated with resource
management typically include field notes and catalogs, daily journals,
drawings and maps, photographs and negatives, slides, sound
recordings, raw data sheets, instrument charts, remote sensing
materials, collection inventories, analytical study data, computer
documentation and data, as well as reports and any other documents
generated through the resource management activity. Oral histories
created by NPS employees are a special type of resource management
record. Although these records are created by a Federal employee,
contractor, or partner, the Service retains and manages them in the
museum collection because ready access is critical to the ongoing
interpretation, management, and preservation of other park natural
and cultural resources. Resource management records are identified
on the NPS records schedule for retention and management in the
museum collection.

Other than resource management records, Federal records should not
be included in the museum collection without specific authorization
from the National Archives and Records Administration (NARA).
These records are the original or “record copy” documents created or
received in the course of performing the daily work of the NPS.
Examples of records that do not belong in the museum collection
include audit records, budget materials, central files, contracting
files, financial records, law enforcement records, legal records,
museum and project administrative records, permits, personnel

rornrde nnd cunerintendent’c eorrecnondence filee Bv Iow NARA
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See Museum Handbook, Part 11, Appendix D: Museum Archives and
Manuscript Collections, for additional information concerning NPS
archival collections.

Examples of archival collections include:

e The Edison Archives, Edison National Historic Site

e John R. Fordyce Archival Collection, 1897-1912, documenting
Fordyce’s engineering activities and the dealings of the Thomas-Fordyce
Manufacturing Company, as well as personal correspondence, Hot
Springs National Park

e Archeology Project Records, Mesa Verde National Park

e  Albright Manuscript Collection, papers of Horace Albright pertaining
to conflict over Mineral King, Sequoia and Kings Canyon National Parks

e Shenandoah National Park Resource Management Records, 1880-
1996, Shenandoah National Park

Cultural collections are human-made objects or natural history specimens
collected because of their human cultural context.

Archeological collections are material remains that are recovered using
archeological methods. Associated records (resource management
records), such as maps, logs, research notes, laboratory analyses, and
photographs, are classified as archival collections, although they remain
connected to their related archeological collections. (See section E.2.)
Archeological collections may represent any period in human history as
long as the material was recovered by archeological methods. These
collections help us to understand past cultures and their natural world. By
preserving and studying these collections, we gain insight into the lives
and worlds of those individuals and groups who previously inhabited park
areas.

Archeological collections are created through authorized NPS
undertakings, including Archaeological Resources Protection Act (ARPA)
violation cases. NPS archeological collections include materials generated
by researchers working under Antiquities Act or ARPA permits and by
professional or avocational archeologists using a valid scientific
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methodology before the establishment of the park. Both surveys and
excavations can generate archeological materials and associated records.

Archeological methods recover materials from the ground surface or
subsurface using systematic procedures and documentation. Whenever an
archeologist investigates a site and removes materials, the site is altered,
perhaps even destroyed. At the very least, the original context, “the way
artifacts and other material lay in relation to one another” is destroyed.
Archeological procedures ensure thoroughness and regularity in data
recovery. One goal is to have a systematic collection—a unified collection
of objects and associated records and data (resource management records).
These data play a key role in the ongoing management of the excavated
site and other archeological resources.

Once the site is altered and objects are removed, the records that
document the archeological investigation become the basis for
understanding the site and the meaning of the objects in context. These
documented collections are available for research and exhibit. For new
research projects, the NPS encourages use of these well-documented
systematic collections rather than excavation in order to preserve and
protect remaining archeological sites, which are non-renewable resources.

Most, but not all. Archeological materials excavated or removed from
NPS lands remain the property of the United States (see 43 CFR 7.13)
except human remains, associated funerary objects, and cultural patrimony
subject to NAGPRA, which specifies conditions for their recovery and
disposition to lineal descendants, Indian tribes, or Native Hawaiian
organizations (see 43 CFR 10). With the exception of the items subject to
NAGPRA, artifacts and specimens recovered from archeological
resources, along with associated records and reports, are maintained
together in the park museum collection (Management Policies, 5.3.5.1).
Human remains, associated funerary objects, and cultural patrimony
subject to NAGPRA, but in park collections prior to passage of the Act in
1990, were included in summaries and inventories and are available for
deaccessioning and repatriation in accordance with 43 CFR 10. Other
archeological collections may be deaccessioned under limited conditions,
such as approved destructive analysis; when the park lands from which the
items come are deauthorized; or when the materials are hazardous (see
Museum Handbook, Part 11, Chapter 6, Deaccessioning).

Human remains, associated funerary objects and cultural patrimony
subject to NAGPRA and discovered inadvertently or intentionally
excavated after the passage of the Act are held in suitable conditions until
appropriate and legal disposition occurs. They are not accessioned into the
museum collection, but the park must ensure inventory control. Any
resource management records concerning such remains and objects
become part of the museum collection.

Archeological material remains are artifacts, cultural objects manufactured
by humans in the past, intact or fragmentary natural objects, by-products,
organic materials, paleontological specimens found in physical relationship
with prehistoric or historic resources, specimens (or ecofacts) associated
with cultural activity (such as shells, seeds, floral remains, and soil
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samples), and environmental and chronometric specimens.
Examples of archeological collections include:
e  Adze, Bering Land Bridge National Preserve

e Arrow Shaft Smoother (750-1150 AD) and a Puerco Black-on-White
Bowl (1030-1200 AD), Chaco Culture National Historical Park

e  Copper falcon effigy (1-350 AD), Hopewell Culture National
Historical Park

e Civil War minié balls, Stones River National Battlefield
e Soil sample, Conways Brigade, Valley Forge National Historical Park

e Sherd, slip-decorated red earthenware, Narbonne House, Salem
Maritime National Historic Site

Ethnology is the comparative and analytic study of cultures. Ethnography
is the scientific description of individual societies and cultures.
Ethnological collections may be from any contemporary culture or from
the historical and traditional culture from which the contemporary culture
and people are descended. Ethnological collections are usually comprised
of objects from many different cultures. Generally, but not always, NPS
ethnological collections are from cultures considered indigenous to the
park, to the surrounding geographic area, or to a large geographic area
addressed in the park’s mission. In addition, most NPS ethnological
collections are Native American, Alaska Native, Native Hawaiian or
Polynesian.

Most ethnological objects in NPS collections are traditionally
manufactured. They range from utilitarian objects to works of art. Raw
materials collected for use in the production of ethnological objects, such
as pigments, fibers, and foodstuffs are classified as ethnological although
they might otherwise be considered natural history collections.

When ethnographers and others make collections they usually will have
associated records, such as field notes and photographs. These associated
records go into the park’s archival collection.

Examples of NPS ethnological collections:

e Yokut baskets at Sequoia and Kings Canyon National Parks

e (Oglala headdresses at Badlands National Park

e Teak box with inlaid abalone shell decoration, Samoan, at San
Francisco Maritime National Historical Park

e Navajo blankets and rugs at Hubbell Trading Post National Historic
Site
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Yes. Be sure to engage in proper consultations with traditionally
associated peoples well before you begin any new initiatives regarding
archeology and ethnology collections. Some examples of initiatives
include exhibits, relocation of collections, and changes to collections-use
policies. Native peoples who are culturally affiliated with a park’s
ethnological collections may want to consult regarding the preservation,
care and use of these collections. NPS policy mandates that the Service
consult with traditionally associated peoples when developing such policies
and initiatives.

In addition, NAGPRA requires that NPS provide information about Native
American human remains, funerary objects, sacred objects, and objects of
cultural patrimony to lineal descendants and culturally affiliated Indian
tribes and Native Hawaiian organizations and, upon presentation of a valid
request, return these cultural items to them. NPS has repatriated items
subject to NAGPRA and, since passage of the Act in 1990, has carried out
consultations with traditionally associated groups when managing museum
collections. (See Cultural Resource Management Guideline, Appendix R,
Guidance for National Park Service Compliance with NAGPRA, and
Museum Handbook, Part 11, Chapter 6, Deaccessioning.)

In accordance with NPS Management Policies (2006), Chapters 5 and 7,
the Service will not exhibit Native American, Alaska Native, and Native
Hawaiian human remains or photographs of those remains. Drawings,
renderings, or casts of such remains will not be displayed without the
consent of culturally affiliated Indian tribes and Native Hawaiian
organizations. Parks must consult with culturally affiliated or traditionally
associated peoples to determine the cultural significance and the culturally
appropriate treatment of any object whose cultural importance is suspected
but not confirmed, such as a sacred object. These consultations must occur
before such an object is exhibited and before any action that might affect
the resource.

NPS history collections reflect the entire spectrum of materials made and
used during recorded times by humans residing in what today is the
United States. They include cultural collections that are neither
archeological nor ethnological. These collections may document individual
or community life and social, cultural, political, economic, and
technological trends and events. They also include art, such as paintings
and sculpture. As a whole, the diverse assemblages of NPS history
collections document continuity and change over time in the nation.

Some history collections reflect elite lives and activities of well-known
individuals; others evidence everyday lives and actions of working men
and women. The owners of some objects were Presidents; the owners of
others are unknown. The significance and value of both is that they
document American social, cultural, political and economic histories.
Documenting and interpreting those objects to the public in the context of
their original settings enhances the public’s understanding.

To fill minor interpretive gaps, especially in exhibits and furnished
historic structures, parks may acquire items that are of the same period
and are documented to be similar to items originally at the site. Parks may
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also add reproductions to the collections to fill gaps or to substitute on
exhibit for a fragile original. Both period pieces and reproductions must
be clearly documented so that they are not confused with objects original
to the site.

History collections range from high style furnishings at Hampton National
Historic Site, to simple furnishings and books at Carl Sandburg Home
National Historic Site, to tools of the 19™ century textile industry at
Lowell National Historical Park. They include inventions at Thomas
Edison National Historic Site and medals and sculptures at an artist’s
home (Saint-Gaudens National Historic Site). Civil War military
armaments and artifacts at Gettysburg National Military Park and
collections as diverse as architectural fragments and portraits by the
famous Peale family at Independence National Historic Site are in NPS
history collections.

Additional examples include:
e Personal Items:

—  Frederick Douglass’s top hat, Frederick Douglass National
Historic Site

—  George Washington's dress sword, which he wore during his
Inauguration, April 30, 1789, from Morristown National Historic
Park

— Ranch hand Jack Peters’s cowboy boots (circa 1930), Grant-
Kohrs Ranch National Historic Site

— Joseph Hopkins’s carpentry and blacksmithing tools, used by
Hopkins to help construct the fort at Pipe Spring, 1870, Pipe
Spring National Monument

e Historic Furnishings:

— Mahogany furniture, antebellum era, from the collection of
William Johnson, a free African-American, from Natchez
National Historical Park

—  “Fruit case furniture” made from left-over and recycled wood, by
Japanese Americans imprisoned in World War II internment

camps, at Manzanar National Historic Site

— The Lincoln Family’s mahogany and horsehair upholstered sofa,
Lincoln Home National Historic Site

e Religious artifacts:

—  The nineteenth century “Icon of St. Innocent of Irkutsk,” in the
Russian Bishop’s House, Sitka National Historical Park

—  Eleanor Roosevelt's Book of Common Prayer, Eleanor Roosevelt
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National Historic Site
e Vehicles:

—  Truck, “The Booker T. Washington Agricultural School on
Wheels,” manufactured by the White Motor Company in 1930, at
Tuskegee Institute National Historic Site

— President Harry S Truman’s automobile, a 1972 Chrysler
Newport Royal, still parked in the garage of the Truman Home at
Harry S Truman National Historic Site

e Artwork

—  “Cathedral Rock, Yosemite,” Albert Bierstadt, 1870, oil on
canvas, Marsh-Billings-Rockefeller National Historical Park

- “Yellowstone Canyon, 1871,” Thomas Moran, watercolor,
Yellowstone National Park

NPS natural history collections are diverse, including plant, animal,
geological, and paleontological specimens associated with the lands that
today are under NPS stewardship. NPS natural history collections are
primarily specimens collected from within park boundaries. Because
ecosystems, both living and fossil, and geological features extend beyond
park boundaries, some specimens may originate outside park boundaries
and be acquired by means other than field collection.

The National Park Service maintains natural history collections primarily
to voucher, or document, the presence of plants, animals, fossils, rocks
and minerals in the park at a particular place and time. Researchers and
resource managers use this information for science and resource
management decisions. In addition, the results of the research and the
specimens may be used in exhibits and as the basis for education and
interpretive programs in parks. Natural history collections and their
associated records, which are managed as archival collections, document
the park’s natural environment—its geological history, current conditions,
and changes over time. For example, the collections can be the basis for
resource management decisions, such as eradication of an exotic or
restoration of native species; or provide evidence of environmental
change, such as in water or air quality; or document the occurrence of
environmental toxins such as DDT or mercury.

For more information on collecting and natural resource management, see
Management Policies, Chapter 4, Natural Resource Management, and
Reference Manual 77, Natural Resource Management.

Parks encourage and permit scientists to conduct research, including
collecting specimens, to further the park mission of encouraging science
and provide the scientific basis for resource management decisions.
Specimen collection is governed by 36 CFR 2.5 (see Museum Handbook,
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Part II, Chapter 4, section VI) and the Research Permit and Reporting
System (see http://science.nature.nps.gov/research/ac/Researchlndex).
Specimens collected on park lands and not consumed in analysis or
otherwise destroyed are permanently retained, remain federal property,
and become part of the park museum collection, as stated in the
servicewide General Conditions for Scientific Research and Collecting
Permit (General Conditions).

Superintendents may authorize park employees and non-NPS researchers
to collect specimens in parks. Non-NPS researchers must have a permit.
Both NPS and non-NPS researchers must comply with the General
Conditions. Park curators are part of the permitting process, reviewing
permit applications that involve specimen collection, including providing
advice on where the specimens will be housed (in a NPS or non-NPS
repository), and providing guidance to researchers on the collection,
documentation, preparation and mounting, cataloging, and submission of
specimens. Curators also manage loans of specimens to other institutions
for research and repository purposes.

Typical specimens in NPS collections include but are not limited to:
e Biological Collections: vascular and non-vascular plant, fungus,
insect, arachnid, other invertebrate (such as snail), reptile, amphibian,

fish, bird, and mammal specimens.

e Geological Collections: rocks, minerals, surface process samples, and
soils.

e Paleontological Collections: plant, animal, and trace fossils.
These collections are preserved using methods and conditions that vary
from dry to fluid to low-temperature to microscopic. For additional
information, refer to Appendix Q: Curatorial Care of Natural History
Collections; Appendix T: Curatorial Care of Biological Collections;
Appendix U: Curatorial Care of Paleontological and Geological
Collections; and Museum Handbook, Part 11, Appendix H, Natural
History.

Natural history collections provide:

e Baseline documentation over time for science, resource management
and interpretation

e Vouchers for research, documenting the existence of a physical or
biological component at a given place and time

e Holotype specimens used to formally describe a new taxon
e Specimens of special historical value
e Specimens indicating ecological condition

e Specimens that may be used for future destructive sampling
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e Specimens that may be used in exhibits or interpretive and education
programs

e  Documentation of change in natural conditions over time and response
of physical and biological components to that change

o Evidence of human-caused environmental changes (such as variations
in land use patterns or road building) and response of physical and
biological components to those changes

e Documentation of the effects of NPS management decisions
o Indication of gaps in knowledge of park natural resources

Natural history collections are integral to resource management, science,
and education in the parks.

Park biological collections consist of Monera, Fungi, Plantae, Protista,
and Animalia specimens, generally collected within park boundaries.
Collections of plant, fungi, monera, and protista that are separately
assembled and managed are called herbaria. Most parks have a herbarium
as part of their museum collection.

The collections document the non-human biology of the park at a given
time and place. When researchers make observations about the park
environment, they often collect voucher specimens to vouch for, or testify
to, their observations. If these specimens are not destroyed or consumed
in analysis, they become part of the park’s collection. NPS has an ongoing
program to inventory and monitor living resources in the parks that
generates many specimens for the museum collections. Parks may manage
collections on site or off site in collaboration with another park, an NPS
center, or a partner repository, such as a regional or university museum.
Many park biological collections are on loan to partner repositories for
management.

Over time, NPS biological collections can help document changes in the
park environment and changes in species thus helping to inform park
planning, natural resource management, cultural landscape management,
and interpretive programs. For example, the Yosemite National Park
collection has 50 specimens of the foothill yellow-legged frog, Rana
boylii, which were collected in the 1930s by the Yosemite Field School.
This frog has now been extirpated from the region (Hitchcock 1994).

Major park herbaria are listed in the Index Herbariorum, which the New
York Botanical Garden maintains at
http://sciweb.nybg.org/science2/IndexHerbariorum.asp. Such listing
increases worldwide awareness of and access to park herbaria.

Examples of biological collections include:

e pressed plants mounted on herbarium sheets
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e specimens mounted on microscope slides (such as algae and pollen)

e seeds

e bones (osteological collections)

* eggs

e animal skins

e animal tissues or whole animals preserved in liquid

e mounted or freeze-dried animal specimens

e marine and fresh water shells

e insects mounted on pins

e  casts of tracks and tunnels

e nests

e live strains of microorganisms, such as bacteria, fungi, and protozoa

Examples of park biological collections include:

e Herbarium at Yellowstone National Park

e  Microbial strains developed from specimens from multiple park
collections at a repository that makes them available for laboratory
research (see
http://www.atcc.com/common/special Collections/NPS.cfm)

e Tree snail collection at Everglades National Park

e Specimens from Great Smoky Mountains National Park documenting
the park’s All Taxa Biodiversity Inventory

The disciplines that study biological collections are many. The most
common in parks are:

e Botany (plants)

e Entomology (insects)

e Herpetology (reptiles and amphibians)

e Ichthyology (fish)

e Limnology (study of inland waters, saline and fresh)

e  Malacology (mollusks)
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8. What characterizes NPS
geological collections?

e Mammalogy (mammals)

e Ornithology (birds)

Geological specimens document the presence of geological materials and
the processes that influenced them. For example, in a rock specimen, the
mineral composition, structure and texture reveal the origin of the unit
from which the specimen came (such as a granitic pluton). The surface
may show the physical processes of its most recent history (such as glacial
striations). Its chemical alteration may record the weathering process it
has experienced through the breakdown of feldspars and oxidation and

hydration of other minerals.

We can learn about a rock’s

By looking at

Origin

Mineral composition

Structure

Texture

History

Physical processes, such as glacial
striations

Weathering processes, both mechanical

and chemical, such as oxidation
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Age

Direction and strength of the earth’s
magnetic field when it formed,
breakdown of radioactive elements

Geological collections can include:

e rocks

— igneous (volcanic rocks, such as obsidian, lava, and tephra; or
intrusive rocks such as granite)

— sedimentary (rocks formed by deposition via wind and water,
such as shale, sandstone, limestone)

— metamorphic (rocks transformed under heat and pressure, such as

schist, gneiss, marble)

e mineral specimens (such as quartz, malachite, and calcite)

e surface process materials, such as evidence of desert varnish or

glacial action

e ores (often associated with historical mines in parks)

e samples of cave formations

e soils
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e building stone samples
e extraterrestrial materials, such as meteorites
e environmental samples (such as air and water)

Geological collections can inform park planning and development (for
example, knowledge of rock types helps planners select sites for
buildings); natural and cultural resources management (for example, a soil
analysis may suggest reasons for the prehistoric abandonment of an
archeological site); and interpretation.

Examples of geological specimens in NPS collections include:
e Agate, chalcedony, and quartz specimens at Badlands National Park
e Sandstone and basalt specimens at Zion National Park

e Slate, quartz, and schist specimens at Bering Land Bridge National
Preserve

e Calcite, gypsum, and limestone specimens at Mammoth Cave
National Park

o Granite, marble, and ore sample specimens at Sequoia and Kings
Canyon National Parks.

Paleontology specimens are fossils of plants and animals and naturally
occurring tracks, impressions and casts. They record past life on earth. In
addition, the collections often include human-made molds and casts of
specimens. In size, fossils range from microscopic pollen and spores
studied with scanning electron microscopes to dinosaurs 100 feet in
length.

Although the primary NPS paleontological collections reflect the resources
in parks that were established specifically for their paleontological
significance, paleontological resources occur in parks throughout the
system. NPS paleontological collections cover the entire span of
geological time and represent all five kingdoms of life (Monera, Protista,
Fungi, Plantae, and Animalia), but most park paleontological collections
are identified as:

e vertebrates
e invertebrates
e plants

Fossils can be divided into two main categories—body fossils and trace
fossils—as follows:
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Body Fossils Trace Fossils
Petrified wood Tracks

Fossil bones Trails

Fossil plants Burrows

Fossil tissue Borings

Fossil pollen Gnaw or bite marks

Casts
Coprolites (fossilized feces)

Examples of fossils in NPS collections include:

e Sauropod (the largest land animal) specimens at Dinosaur National
Monument

e  Fish at Fossil Butte National Monument
e Insects and leaves at Florissant Fossil Beds National Monument
e Fossilized logs at Petrified Forest National Park

e Camel, rhinoceros, and sloth specimens at John Day Fossil Beds
National Monument

e Mastodon, saber-toothed cat, and horse specimens at Hagerman Fossil

Beds National Monument

e Sponges, brachiopods, and trilobites at Guadalupe Mountains National

Park

These examples illustrate the diversity of NPS paleontological collections.

For additional information, refer to Appendix U: “Curatorial Care of
Paleontological and Geological Collections.”

The discipline of paleontology has several subdisciplines. For example:

Paleobotany (the study of fossil plants)

e Vertebrate paleontology (the study of animals with backbones)

o Invertebrate paleontology (the study of animals without backbones)

e Palynology (the study of pollen and spores, both living and fossil)

e Paleoclimatology or paleoecology (the study of past climates and
ecology)

e Ichnology (the study of fossil tracks, trails, and footprints)

e  Micropaleontology (study of microscopic fossils)

o Taphonomy (study of the processes of decay, preservation, and the

formation of fossils)
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The development and organization of park natural history collections has
reflected park needs related to interpretation and education, management,
and research. The parks that were established primarily for their natural
resources developed scientific collections early in their history. These
nonrenewable collections document change in conditions, species, and
habitat over time. For example, soon after Great Smoky Mountains
National Park was established in 1934, the superintendent gave priority to
forming a study collection to document park resources.

Many park naturalists (today’s interpretive rangers) started collecting
specimens for use in public education programs and those collections have
subsequently become important for science and resource management. For
example, at Everglades National Park, a Florida cougar skull, collected
solely for exhibit in the 1960s, later became important for its scientific
value in helping to resolve taxonomic questions regarding the description
of the subspecies Felis concolor coryi (now Puma concolor coryi),
(Hitchcock 1994). Although some park collections started around the turn
of the century, many natural history collections were begun in the 1920s
and 1930s. These collections now form important baseline data for the
parks.

Park naturalists and associated researchers (primarily those with
government agencies, universities, or large museums) have long collected
specimens from parks. In many cases these collections pre-date the
establishment of the park. For example, the Jepson Herbarium at the
University of California, Berkeley, has early collections from Yosemite
and Sequoia National Parks. Because research on park collections furthers
the mission of the parks, parks welcome researchers and often assist with
funding or in-kind contributions to the research effort.

In the latter part of the 20" century, NPS became concerned that it lacked
good documentation, vouchers, and results from the many research
projects on park lands. These projects had collected important baseline
data, yet parks often did not know where or how to access it. In response,
NPS promulgated a new regulation that became effective April 30, 1984,
requiring that all specimens collected in parks and retained in museum
collections have NPS labels and be cataloged in the NPS National Catalog.
This regulation and standardization of the permitting system in 2001 have
contributed significantly to the ability of parks to track and use research
information and specimens, whether the collections and associated records
are managed at the park, at another park or NPS center, or on loan to a
non-NPS repository, such as a university or a natural history museum.

In 2000, under the Natural Resource Challenge, NPS initiated the NPS
Inventory and Monitoring Program to provide NPS managers with the
information and expertise needed to maintain ecosystem integrity. For
example, NPS scientists are currently conducting baseline inventories of
basic biological and geophysical natural resources for all natural resource
parks. These inventories result in collections of both specimens and
corresponding data, in various forms. This initiative has accelerated the
growth of park natural history collections. Currently, natural history
collections represent two percent of the total NPS museum collections.
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Collections use depends on:

e available documentation and access venues, such as ANCS+, Web
Catalog, Index Herbariorum

o the specimens or parts available
e available expertise
e methods of preservation

e  preservation quality

Collections management is a process, not a product. It is a systematic
approach to the proper documentation, preservation and use of museum
objects—one that allows for public and research access while at the same
time providing preventive care and long-term stewardship of these
resources.

Collections management includes any activity associated with the
acquisition, accountability, documentation, conservation, protection,
disposition, and use of museum objects. It involves:

e assessing and prioritizing both short and long-term curatorial needs

o effective short-term and long-range planning to address those needs

e carrying out the daily activities necessary to properly care for the
collection

The goal of collections management is to make museum collections
available for exhibit and research use while simultaneously
preserving them for future generations.

The following documents, which are available at
http://data2.itc.nps.gov/npspolicy/index.cfm, provide guidance that is
particularly relevant to NPS museum collections.
o  Management Policies—key chapter citations are
— 3. Land Protection (specifically 3.3 Land Protection Plans)
— 4. Natural Resource Management (especially 4.2 Studies and

Collections [all sections]; 4.8.2.1 Paleontological Resources and
Their Contexts)
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— 5. Cultural Resource Management

— 7. Interpretation and Education (especially 7.3.2 Non-personal
Services; 7.5.5 Consultation; 7.5.7 Historic Weapons)

— 8. Use of the Parks (especially 8.6 Special Park Uses; 8.10

Natural and Cultural Studies Research and Collection Activities;

8.11.3 Independent and Commercial Studies)

— 9. Park Facilities (especially 9.3.1.3 Visitor Centers; 9.4.2
Museum Collections Management Facilities)

— 10. Commercial Visitor Services (specifically 10.2.4.9 Natural
and Cultural Resource Management Requirements; 10.2.4.6
Artifacts and Specimens)

Director’s Order #6: Interpretation and Education

Director’s Order #19: Records Management

Director’s Order #20: Agreements

Director’s Order #21: Donations and Fundraising

Director’s Order #24: NPS Museum Collections Management (DO
#24)

Director’s Order #28: Cultural Resource Management
Director’s Order #28A: Archeology

Director’s Order #28C: Oral History

Director’s Order #29: Ethnography Program (in process)
Director’s Order #44: Personal Property Management
Director’s Order #53: Special Park Uses

Director’s Order #58: Structural Fire Management
Director’s Order #84: Library Management (in process)
Records Disposition Schedule and Records Management Handbook
NPS-28 Cultural Resource Management Guideline
Museum Handbook, Parts I-111

Property Management Handbook

Reference Manual 77: Natural Resource Management
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3. What are the levels of Every park with a museum collection is part of the larger NPS museum
responsibility for NPS system. Although responsibility for managing these collections is shared
collections management? among the Washington Office, the regional offices, parks, centers, and

park partners, the superintendent is the accountable official for the park’s
museum collections regardless of the location of the collection. All
individuals with responsibility for museum collections must follow the
Code of Ethics (see Museum Handbook, Part 1, Appendix D).

4. What are the museum As described in DO #24, the Associate Director, Cultural Resources, with
management the assistance of the Chief Curator and the Park Museum Management
responsibilities of the Program, has the following responsibilities:

Washington Office?
e Develop and oversee policies and procedures for NPS museum
collections.

e Develop, issue, and periodically update the NPS Museum Handbook.

e Develop strategic plans and goals to improve and maintain the
management of NPS museum collections servicewide.

e Maintain the National Catalog of Museum Objects and its automated
version, ANCS+ (and its successor).

e Maintain, analyze, and report on annual data that parks, centers, and
regions, submit including:

— Collections Management Report

—  NPS Checklist for Preservation and Protection of Museum
Collections

— Annual Inventory of Museum Property
— Funding distributions and accomplishments

e Research products and facilitate park and center acquisition and use of
appropriate supplies, forms, equipment, and technologies for

management of museum collections.

e Develop and coordinate servicewide initiatives and funding to
improve museum management.

e Publicize and disseminate technical information on museum
management, such as the Conserve O Gram series.

e Develop and maintain access to servicewide information about NPS
museum collections through various media, including ANCS+ and
the Web.

o Evaluate and coordinate servicewide professional competencies and

training needs and develop strategies, guidelines, and curricula to
meet those needs. Coordinate training to address new technologies,
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programs, and initiatives.

e Review draft park plans that receive WASO review, such as General
Management Plans, for appropriate coverage of museum
management.

e Provide technical assistance and advice to park and center managers
regarding museum collections management.

5. What are the museum As described in DO #24, regional directors, assisted by the regional
management curator and other museum management staff, have the following
responsibilities of the responsibilities:

Regional Offices?
e  Conduct plan and performance reviews to ensure that superintendents
and center managers meet their responsibilities to manage museum
collections according to NPS requirements.

e Provide technical assistance and advice to park and center managers
regarding museum collections management.

e Evaluate museum management staffing and training needs, and
develop and provide training to park and center staff.

e Develop plans and set priorities (including funding priorities) for
managing museum collections based on all approved planning
documents and information provided through servicewide reports and
requirements.

e Review park and center annual inventories, take any necessary
corrective actions, and annually certify to the Associate Director,
Cultural Resources, that parks and centers have completed their
annual inventories.

e Approve destructive analysis and consumptive use of museum
collections. After careful review, if the benefits can be clearly shown
to outweigh the resulting or potential damage or loss, the Regional
Director may approve destructive analysis of rare or highly significant
objects, specimens, and archival items, and consumptive use of
museum collections.

e Grant exceptions to the unconditional gift policy on a rare and case-
by-case basis, when justified.

6. What are the museum As described in DO #24, park superintendents, center managers, and
management others who manage collections (with the assistance of the curator and
responsibilities of the other museum management staff) have the following responsibilities. See
parks and centers? DO #24 for additional detail and submission and reporting requirements.

e Meet the museum management standards and follow the procedures
outlined in the NPS Museum Handbook.
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Provide ongoing funding for recurring museum management
functions.

Identify, prioritize, and correct preservation, protection,
documentation, and access and use deficiencies, including
programming for funding to correct such deficiencies.

Complete Project Management Information System (PMIS) project
statements that identify all preservation, protection, documentation,
access, and use needs.

Evaluate and address museum management staffing and training needs
according to established personnel qualifications standards and
servicewide professional competencies.

Approve and keep current a Scope of Collection Statement. Ensure
acquisitions are consistent with the Scope of Collection Statement and
deaccession those objects that are inconsistent with the statement.
Approve, keep current, and implement the following plans:

— Collection Management Plan

— Housekeeping Plan

— Integrated Pest Management Plan

—  Museum Collections Emergency Operations Plan (part of the
park's Emergency Operations Plan)

Ensure that staff is practiced and prepared for emergency response.

Prepare a job hazard analysis for all museum jobs that have an
associated history of injury, illness, or death; or that require the use
of personal protection equipment; or that involve activities that are
clearly dangerous.

Monitor and record information about the environment in spaces
housing collections and manage the environment to maximize

preservation and complete Collection Condition Surveys, as needed.

Accession collections upon acquisition to establish basic
accountability.

Catalog collections immediately following acquisition, or program to
catalog them in the near future.

Survey, appraise, rehouse, arrange, and describe archival and
manuscript collections and prepare finding aids. Develop park

archival duplication and reference procedures.

Maintain a complete and current backup of all electronic accession
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and catalog records at a second, separate location. Submit a complete
annual backup to the National Catalog in Harpers Ferry, WV.

e  Accept only unconditional gifts and bequests and obtain applicable
copyrights and releases with acquisitions.

e Require all project budgets to include funding for the preparation,
documentation and initial storage of collections that are project-
generated.

e Add collections made through systematic research to the museum
collection. As appropriate, lend these collections for exhibit, research,
conservation, and other approved uses.

e  Annually complete the following reports:
—  Collections Management Report
— Annual Inventory of Museum Property

—  NPS Checklist for Preservation and Protection of Museum
Collections

e Document treatment of collections, and record that information in
ANCS+.

e Promote access to cataloged collections for research and interpretive
purposes through a variety of means, such as exhibits, interpretive
programs, loans, publications, Web exhibits, and the Web Catalog.
Post finding aids and repository level-guides for archival collections
in the National Union Catalog of Manuscript Collections (NUCMC).

e Ensure that access and use are consistent with all laws and NPS
policies.

e Document access and use of collections.

e  Consult with affiliated groups in managing collections, including
Native American groups when managing collections subject to the
Native American Graves Protection and Repatriation Act.

e  Manage objects to preserve their condition, including using
reproductions when originals may be damaged by use. When
appropriate, approve destructive analysis, except for rare or highly
significant items.

o  Exhibit collections according to an approved exhibit plan,
accompanied by maintenance instructions. Ensure that all exhibits
meet the standards in the NPS Checklist for Preservation and
Protection of Museum Collections.

e Document furnishings that are exhibited in their associated historic
structures with an approved Historic Furnishings Report. Consider the

NPS Museum Handbook, Part 1 (2006) 1:30



7. What additional roles do
the servicewide centers
have?

I. Planning for Park
Museum Collections

1. What general park plans
are relevant to planning
for park museum
collections?

2. What does the Foundation

NPS Museum Handbook, Part 1 (2006)

preservation requirements of both objects and historic structures when
objects are on exhibit or in storage in historic structures.

e Never exhibit Native American human remains or photographs,
drawings or renderings, or casts of the remains. Exhibit non-Native
American human remains and photographs, drawings or renderings,
or casts of the remains only in consultation with traditionally
associated groups.

e Ensure that approved museum plans are entered in the Cultural
Resource Management Bibliography (CRBIB).

The Harpers Ferry Center (HFC) coordinates the planning, design,
production, and rehabilitation of museum exhibits and exhibits of historic
furnishings. It also coordinates publications, wayside exhibits, and
audiovisual programs. It provides conservation services for exhibit
production and, on a reimbursable basis, provides other conservation
services for parks, such as collection condition surveys, advising on
environmental conditions and storage techniques, providing treatments,
and training park staff in preventive conservation. Other services are
interpretive planning, audiovisual equipment repair, graphics research,
replacement of wayside exhibits, and the revision and reprinting of
publications. The center also maintains the NPS history collection with
documents, photographs and objects representing NPS administrative
history. See http://www.nps.gov/hfc/.

The Denver Service Center (DSC) provides major planning, design, and
construction services to parks, regions, architecture/engineering firms,
and other partners. DSC provides these services jointly with private
industry. DSC's projects are worldwide—ranging from designing a mass
transit system in Zion National Park in Utah, to planning and designing
the FDR Memorial in Washington, DC, to assisting Sri Lanka and other
countries with their emerging park systems.

The following integrated planning framework, as described in
Management Policies, Chapter 2, guides park decisions and management.

¢ Foundation Statement

e General Management Plan
e  Program Management Plans
e Strategic Plans

e Implementation Plans

Annual Performance Plans and Reports

The Foundation statement is a succinct statement describing the park
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purpose, significance, fundamental resources (including the museum
collection) and values, and primary interpretive themes. It is based on the
park’s establishing legislation or Presidential Proclamation.

The General Management Plan (GMP) is a park’s primary planning
document. It sets the long-term goals for the park based on the Foundation
Statement. It clearly defines the desired natural and cultural resource
conditions, including the museum collection, the conditions necessary to
support the desired visitor use, and the management actions and standards
to maintain these conditions. The management prescriptions identified in a
park’s General Management Plan are applied parkwide by resource topic
and by specific geographic area as a management zone. All subsequent
park planning documents flow from the GMP.

Program management plans describe program-specific measures or
strategies to achieve and maintain the desired resource conditions and
visitor experiences. Program-specific plans that address museum
collections documentation, preservation, access, and/or use include but are
not limited to:

e Scope of Collection Statement

e Collection Management Plan

e Park Resource Stewardship Plan

e Comprehensive Interpretive Plan

Strategic planning addresses performance management and accountability.
NPS policies require that the National Park Service as a whole, and every

park, program, and central office have its own strategic plan.

A park’s strategic plan is based on the park’s mission goals, GMP, and the
NPS and Department of the Interior strategic plans.

The two servicewide goals that measure performance specific to museum
collections are:

e Ja6 Museum Collections: Percentage of preservation and protection
standards for park museum collections met

e [b2D Museum objects cataloged
All parks with museum collections must include these servicewide goals in

their strategic plans. Parks may include additional park-specific goals
related to their museum collections.

An implementation plan focuses on activities and projects needed to
achieve the desired conditions identified in the GMP, strategic plan, and
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program management plan. Examples of implementation plans for
museum collections include:

e Collection Management Plan

e Housekeeping Plan

e  Museum Emergency Operations Plan

e Integrated Pest Management Plan

e Collection Condition Survey

e Historic Furnishings Report

e Exhibit Plan

e  Museum Security Survey

e  Museum Fire Protection Survey

e Storage Plan

Implementation plans may also be project-specific plans, such as a plan to
catalog the backlog of uncataloged collections, or a plan to install data

loggers in all museum spaces.

Each park prepares an Annual Performance Plan that is tied to its Strategic
Plan. The Annual Performance Plan includes:

e Annual goals (the outcomes expected to be achieved). For example:
“In FY2007, the park will catalog 2000 geology specimens.”

e An annual work plan, which allocates budget and personnel needed to
accomplish the work.

Each park also prepares an Annual Performance Report that documents
progress in meeting the annual goals.

DO #24 requires all parks to have the following planning documents
specific to museum collections:

e Scope of Collection Statement (SOCS). The SOCS is a stand-alone
museum planning document that succinctly defines the scope of the
park’s museum collection holdings at the present and for the future.
The SOCS derives from the park’s mission, as well as laws and
regulations mandating the preservation of collections. See Chapter 2:
Scope of Museum Collections for additional information.

e Collection Management Plan (CMP). All parks must have an up-to-

date, approved, and implemented Collection Management Plan
(CMP). A park’s CMP:
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— evaluates issues of preserving, protecting (including security and
fire protection), documenting, accessing, and using collections.

— addresses issues specific to archival and manuscript collections
(appraising, arranging, describing, producing finding aids, and
providing reference and duplication services).

— proposes a strategy to address the issues, including staffing and
cost estimates.

e Housekeeping Plan. Every space that houses museum collections must
have an approved, current, and operational Housekeeping Plan. A
current Housekeeping Plan that the staff consistently follows ensures
that housekeeping routines are sensitive to museum collections
preservation needs.

e  Museum Emergency Operations Plan (MEOP). Parks must have an
operational, approved, and current MEOP. The MEOP is part of the
park's Emergency Operations Plan (EOP). The MEOP identifies:

— museum collection vulnerabilities to events (such as fire,
earthquakes, and floods)

— responses that will protect resources without endangering human
health and safety

— strategies to implement appropriate pre-plans and carry out
scheduled and unscheduled drills, exercises, briefings/meetings,
and training opportunities to ensure that all park employees are
prepared for emergency response

For additional information, refer to Chapter 10: Emergency Planning,
Conserve O Grams 21/9 — 21/11, and the National Fire Protection
Association’s publication NFPA 1600: Standard for Disaster/Emergency
Management and Business Continuity Programs.

e  Museum Integrated Pest Management Plan (IPM Plan). Parks must
have an approved, current, and implemented IPM Plan that
specifically addresses the museum collections. The museum IPM Plan
can be either a stand-alone document or part of the recognized
parkwide IPM program.

e Collection Condition Survey. DO #24 requires parks to monitor and
record information about the environment in spaces housing
collections, manage the environment to maximize preservation, and
complete Collection Condition Surveys (CCS), as needed, to assess
conditions in spaces housing museum collections.

e Historic Furnishings Report (HFR). The HFR documents furnishings
exhibited in associated historic structures. The HFR documents the
history of a structure’s use and interior appearance, and, if
appropriate, provides a plan for recreating and/or maintaining the
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historic interior. The furnishings plan addresses interpretive
objectives, operating plans that include recommendations for staffing
and visitor circulation, and detailed plans for furnishing. Guidelines
for furnishings installation and maintenance are included. The HFR
must consider the preservation requirements of both objects and
historic structures.

o Exhibit Plan. The Exhibit Plan provides the label copy and detailed
design and construction plans. It must also address the preservation
and security needs of exhibited objects. The plan and design must
include specifications for environmental needs (for example, relative
humidity, temperature, light, and dust control), security, and access to
exhibit cases for maintenance and management. The plan ensures that
all exhibits meet the standards in the Museum Checklist.

Other museum-specific plans that are included as a standard on the
Museum Checklist are:

e  Museum Security Survey. All parks must implement a Museum
Security Survey and ensure that it remains current. It can be either a
stand-alone document or part of a parkwide security survey. The
regional curator and park chief ranger may assist in arranging for this
specialized survey. See Chapter 9: Security and Fire Protection, for
more information.

e  Museum Fire Protection Survey. All parks must implement a Museum
Fire Protection Survey and ensure that it remains current. It may be a
stand-alone document or part of a parkwide fire protection survey.
Reference Manual 58: Structural Fire Management, requires annual
fire inspections of all NPS structures. Annual inspections do not
assess the structure with the same level of detail as a complete fire
protection survey; however, the annual inspections are an important
part of the National Park Service’s ongoing fire prevention and safety
efforts. Consult the park structural fire coordinator, regional curator,
and regional structural fire management officer for assistance. See
Chapter 9: Security and Fire Protection, for more information.

e Collection Storage Plan. The park may require a stand-alone
Collection Storage Plan (CSP) if this need has been identified on the
park’s Museum Checklist, in consultation with the regional curator.
Not all parks need a CSP, as the Collection Management Plan
addresses museum storage issues.

9. Are there any other park Yes, there are a number of other park program management and
planning documents that implementation plans that may impact museum operations. Examples
may impact museum include:
collections?

— Development Concept Plan (for the development of facilities)
— Vital Signs Network Monitoring Plan

—  Fire Management Plan
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—  Cultural Landscape Report

— Historic Structure Report

— Archeological Overview and Assessment
—  Ethnobotanical Study

—  Other resource management plans

Many park planning efforts, when implemented, may impact museum
operations. For example archeological compliance preliminary to or
during construction may generate new objects and associated records; the
construction of new facilities may provide space for museum operations;
and the installation of new exhibits may increase visitation and staff
responsibilities. Other park initiatives may similarly impact museum
operations.

Effective communication is vital. So that you won’t have any surprises
(such as large unexpected accessions from park construction work, field
projects, or upcoming exhibits planned around objects that aren’t in the
park’s collection), be sure to keep inter-divisional lines of communication
open. Involve other divisions in museum planning efforts. Likewise, make
curatorial staff available to contribute to other planning efforts.

Planning teams composed of individuals with varied jobs, backgrounds,
experience, and skill sets help to ensure that the team considers multiple
perspectives, strategies, and methods and delivers an appropriate, well-
considered product.

Professional associations have played an important role in the NPS
museum program from its inception. Non-NPS museum professionals
helped to create the vision for NPS museums (see sections C.2 and C.3)
and professional associations and their members have provided ongoing
support and guidance to NPS museums. Professional associations establish
ethical guidance and standards that guide the actions and decisions of all
museum employees, volunteers and board members. The associations
offer training, publications, Web sites, conferences and professional
development opportunities and work with government and foundations to
gain recognition and funding for museums. The American Association of
Museums (AAM) operates an accreditation program for museums in
which the NPS participates (see Museum Handbook, Part 1, Appendix B).
NPS museum professionals have individual memberships in national and
regional professional museum associations and support their associations
by serving on councils and committees, presenting papers at conferences,
and contributing to publications.

As Federal employees, NPS museum professionals look first to the
Standards of Ethical Conduct for Employees of the Executive Branch (5
CFR 2635), Employee Responsibilities and Conduct (43 CFR 20), the
Supplemental Standards of Ethical Conduct for Employees of the
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Department of the Interior (5 CFR 3501), and the criminal conflict of
interest statutes (18 USC 201, 203, 205, 207-209) for guidance. The Code
of Ethics for NPS Museums (see Museum Handbook, Part I, Appendix D)
guides the decisions of employees and volunteers who manage NPS
museum collections and museum functions. In addition, NPS employees
with museum responsibilities are guided by the codes of ethics of
professional associations, such as the Society of American Archivists and
American Institute for Conservation. See a list of professional
organizations and applicable codes of ethics in Appendix D, section D. As
civil servants NPS employees work for and are responsible to the
American public and have an obligation to act according to the law and the
highest ethical standards.

2. What other professional Museum-related guidance in Management Policies, Director’s Orders and
museum standards apply related reference manuals, and the NPS Museum Handbook provides NPS
to NPS museums? staff with standards and procedures for preservation, protection,

documentation, and access to and use of NPS collections. These
documents adopt and promulgate the generally accepted standards of the
museum profession, and, in some cases, incorporate the codes of ethics of
other organizations by reference. The Museum Handbook provides
guidance on and reference to the code of ethics, standards, and required
and recommended procedures that employees and volunteers with
responsibility for NPS museum collections follow. Each chapter and
appendix contains a selected bibliography.

Park planning documents (see section I) provide park-specific guidance for
management of the museum collections, consistent with professional
standards and NPS standards and procedures. An up-to-date CMP
provides information on the collection’s current status, recommendations
for improvements, prioritization strategies, and suggestions concerning
long-range and short-term planning, programming, funding, and training.
If the CMP is out-of-date, note this deficiency on the Museum Checklist,
prepare a PMIS Project Statement to fund this work, and coordinate with
the regional curator.

If the park’s CMP is out-of-date, ask the regional curator to
provide a recent example from another park. Use that document
to gain ideas for the park’s museum program.

3. How can the park and | NPS parks and offices may be institutional members of professional
benefit from what associations and NPS museum employees may be individual members.
professional associations Membership establishes a lasting partnership that serves to enhance the
offer? mission, goals, and operations of the museum and the career of the

individual. Professional associations provide not only codes of ethics and
standards, but opportunities for growth, inspiration for change, and
guidance and support in challenging situations. Each association has a
different focus. You will need to decide which associations best match the
park’s and your needs.

Selected professional museum-related associations are described below.

Additional associations and contact information are in Appendix D, NPS
Code of Ethics.
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e American Association for State and Local History - The American
Association for State and Local History (AASLH) is a national non-
profit organization that serves organizations and people who work to
preserve and interpret history, including historical societies,
museums, historic sites, parks, libraries, archives, historic
preservation organizations, and schools and colleges. The association
has adopted and published the “AASLH Statement of Professional
Ethics.” Publications include a quarterly magazine, History News, and
a monthly newsletter, Dispatch. The association produces and sells
publications and educational materials (such as books, technical
leaflets, reports, and video programs) on the documentation,
preservation, and interpretation of history, including the care and
conservation of museum objects. The association sponsors seminars,
workshops, and an annual meeting.

Contact: American Association for State and Local History
1717 Church Street
Nashville, TN 37203
(615) 320-3203
www.aaslh.org

e American Association of Museums - The American Association of
Museums (AAM), founded in 1906, addresses the concerns of the
country's museum community. The association represents art and
natural history museums, zoos, botanical gardens, arboretums,
planetariums, science and technology centers, nature centers,
children’s museums, and history museums, historic sites, and
historical societies. Members include museum directors, curators,
registrars, educators, marketing and development directors, public
relations personnel, and others. It offers institutional, individual, and
commercial memberships.

The AAM’s Accreditation Program (see Museum Handbook, Part 1,
Appendix B) is a leader in establishing professional standards for
museums and museum professionals. Publications include a bi-
monthly journal, Museum News, and a monthly newsletter Aviso. The
AAM bookstore stocks publications that address topics such as
collections management, museum ethics, conservation, marketing,
and fundraising. The association holds an annual meeting.

Contact: American Association of Museums
1575 Eye Street, NW, Suite 400
Washington, DC 20005
(202) 289-1818
http://www.aam-us.org

¢ American Institute for Conservation of Historic and Artistic
Works - The American Institute for Conservation of Historic and
Artistic Works (AIC) addresses the concerns of the conservation
profession. Members include conservators who practice in all of the
material specialties (such as, paintings, books and paper, textiles,
wood, photographic materials, architecture, electronic media, and
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objects of leather, ceramic, glass, metal, and stone) and conservation
scientists. Librarians, archivists, and curators may also be members.
This organization has adopted and published the “AIC Code of Ethics
and Guidelines for Practice” for the conservation profession in the
United States. Publications include the Journal of the American
Institute for Conservation (published three times a year) and the
bimonthly newsletter, AIC News. The newsletter includes information
from the various specialties, health and safety updates, preventive
conservation information, and a list of conferences, courses, and
seminars. The association sponsors an annual meeting, including a
pre-meeting workshop. The association also publishes an annual
directory of its membership. It offers institutional and individual
memberships.

Contact: American Institute for Conservation of Historic and
Artistic Works
1717 K Street, NW, Suite 200
Washington, DC 20006
(202) 452-9545
http://aic.stanford.edu/

Society of American Archivists - The Society of American
Archivists (SAA), founded in 1936, promotes the preservation and
use of archival materials (such as, documents, manuscripts, films,
maps, photographs, sound recordings, and machine-readable records).
This organization provides a wide range of educational workshops,
maintains an active publications program, and promotes cooperation,
growth, and development in the archival field. The society has
adopted and published “A Code of Ethics for Archivists with
Commentary.” Publications include a semi-annual journal, American
Archivist, and a bimonthly newsletter, Archival Outlook. The SAA’s
publication program offers basic manuals on the arrangement,
description, access, conservation and care, and exhibition of archival
collections. The society sponsors an annual meeting. It offers
institutional and individual memberships.

Contact: Society of American Archivists
527 South Wells Street, 5th Floor
Chicago, IL 60607
(312) 922-0140
http://www.archivists.org

Society for the Preservation of Natural History Collections - The
Society for the Preservation of Natural History Collections (SPNHC)
represents the interests of natural history collections and the people
associated with the management and care of these collections.
Membership includes individuals from the fields of anthropology,
botany, geology, paleontology, zoology and others interested in the
development and preservation of natural history collections.
Publications include a journal, Collection Forum, a newsletter,
SPNHC Newsletter, and the “Guidelines for Care of Natural History
Collections.” The journal, published twice a year, provides up-to-date
technical and documentary information on the care of natural history
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collections. The society conducts annual meetings that include formal
presentations and workshops. It offers individual, library, and
institutional (associate/corporate) memberships.

Contact: Society for the Preservation of Natural History
Collections
PO Box 797
Washington, DC 20044
(202) 786-2426
http://www.spnhc.org

e International Council of Museums - The International Council of
Museums (ICOM) is an international non-governmental organization
(NGO) which is “...committed to the conservation, continuation and
communication to society of the world's natural and cultural heritage,
present and future, tangible and intangible,” (2004). ICOM is
affiliated with the United Nations Educational, Scientific and Cultural
Organization (UNESCO) and carries out part of UNESCO’s program
for museums.

ICOM initiatives include: “...professional cooperation and exchange,
dissemination of knowledge and raising public awareness of
museums, training of personnel, advancement of professional
standards, elaboration and promotion of professional ethics, [and]
preservation of heritage and combating the illicit traffic in cultural
property,” (2004).

To raise global awareness of museum issues, ICOM sponsors
“International Museum Day” each May 18. The organization has
adopted the “ICOM Code of Ethics for Museums.” It offers
institutional and individual memberships.

Contact: ICOM Secretariat
Maison de I'UNESCO
1, rue Miollis
75732 Paris Cedex 15
France
Tel: 011433 (0) 1 47.34.05.00
http://icom.museum

e State and Regional Museum Associations - Regional museum
organizations are good resources for professional standards, training,
and networking. Many states have statewide museum associations as
well. The American Association of Museums has six affiliated
regional museum associations (see http://www.aam-
us.org/aboutaam/councils/region/index.cfm). Consult the NPS
regional curator for additional information on such organizations
serving your area.
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CHAPTER 2: SCOPE OF MUSEUM COLLECTIONS

A. Overview

1.  What information will | find
in this chapter?

2. What other resources can
help me prepare and
implement my park’s
Scope of Collection
Statement?

B. Museum Collections

1. Whatis a museum
collection?
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In this chapter you will find answers to these questions:
e  What is a museum collection?
e Who can accept a museum collection?

e  Whatis a Scope of Collection Statement (SOCS)?

Why does my park need a SOCS?

How do I write a Scope of Collection Statement?

Why should I include an Executive Summary (Scope of Collection
Statement Summary)?

How do I write a Scope of Collection Statement Summary?

How do I implement a museum collection acquisition program?

e  What criteria can I use to justify acceptance or rejection of museum
objects?

e Whatis a Collections Advisory Committee?
e  Who serves on a Collections Advisory Committee?

For additional information, see the:

Sample Scope of Collection Statement in Appendix E: Scope of
Collection Statement

Checklist for Evaluating a Scope of Collection Statement in
Appendix E

Bibliography in Section L., at the end of this chapter

A museum collection is a group of artifacts (including archives) and/or
scientific specimens that are relevant to the park’s mission, mandates,
history, and themes, and which the park manages, preserves, and makes
available for access (through research, exhibits, and other media) for the
public benefit.

The Departmental Manual (411 DM 1.3) defines museum property
(museum collections) as:
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2. Why should parks acquire
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and manage museum
collections?

“an assemblage of museum objects collected according to some rational
scheme and maintained so they can be preserved, studied, or interpreted for
public benefit. Museum objects include prehistoric and historic objects,
artifacts, works of art, archival documents [historical and/or scientific
documents collections as defined in the Departmental Museum Property
Handbook, 411 DM Volume I, Appendix A, Section A.2.d.] and natural
history specimens that are a part of museum collections. Elements,
fragments, and components of structures are objects if they are no longer a
part of the original structure. Museum property does not include those
items necessary to display a collection such as exhibit cases, dioramas,
special lighting, graphics, etc.”

Consult with your regional/SO curator and regional historical architect for
guidance concerning accessioning structural components and historic fabric
into your park’s collection.

Note: In rare instances, museum dioramas or exhibit cases may be
considered museum property (such as dioramas constructed by the Civilian
Conservation Corps) or historic fabric.

NPS Management Policies (2001), 5.3.5.5 “Museum Collections” states:

“The Service will collect, protect, preserve, provide access to, and use
objects, specimens, and archival and manuscript collections (henceforth
referred to collectively as ‘collections,’ or individually as ‘items’) in the
disciplines of archeology, ethnography, history, biology, geology, and
paleontology to aid understanding among park visitors and to advance
knowledge in the humanities and sciences.”

Chapter 9 of Cultural Resource Management Guideline, Release No. 5
(1997), which implements Director’s Order #28: Cultural Resource
Management (June 1998), states:

“Museum collections (objects, specimens, and archival and manuscript
collections) are important park resources in their own right as well as being
valuable for the information they provide about processes, events, and
interactions among people and the environment. Natural and cultural
objects and their associated records provide baseline data, serving as
scientific and historical documentation of the park’s resources and purpose.
All resource management records that are directly associated with museum
objects are managed as museum property. These and other resource
management records are preserved as part of the archival and manuscript
collection because they document and provide an information base for the
continuing management of the park’s resources. Museum objects used in
exhibits, furnished historic structures, and other interpretive programs help
visitors gain better understanding of the events, activities, and people
commemorated by parks.”

NPS Museum Handbook, Part 1 (2003)



3. Who can accept museum
collections?

C. The Scope of Collection
Statement

1.  What is a Scope of
Collection Statement?

2. Does every park require a
Scope of Collection
Statement?

3. Why does my park need a
Scope of Collection
Statement?
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Museum collection records such as accession records, catalog records,
loan records, conservation records, and inventory records are not
included in the museum collection. They are official records that are
generated in the course of doing government business. You must retain
these records in association with museum collections. Do not catalog
or include them as part of the park’s museum collection. The
management of these records is governed by Director’s Order #19:
Records Management (Jan 2001). Because they are used in the day-to-
day management of the park collection, they are listed on the Records
Disposition Schedule as being permanently retained in association with
museum collections. See Museum Handbook, Part I1 (MH-II),
Museum Records.

By delegation, your park’s superintendent represents the Director and the
Secretary of the Interior in accepting title to and responsibility for museum
collections. (See MH-II, Museum Records, Chapter 1, for guidance on
delegation of authority and museum property management.)

Each park superintendent is responsible for ensuring that all collections
acquired are in keeping with the Scope of Collection Statement before
accepting the items as part of the permanent collection.

A Scope of Collection Statement is a stand-alone museum planning
document that succinctly defines the scope of the park’s museum collection
holdings at the present and for the future. The SOCS derives from the
park’s mission, as well as laws and regulations mandating the preservation
of collections. It is:

e the critical basis for managing museum collections

e referenced in each park’s General Management Plan, Resource
Management Plan, Long-Range Interpretive Plan, and other planning
documents that may affect the collection of museum objects or their
management and use

Yes, all parks must have a Scope of Collection Statement. Although some
parks may not intend to acquire a “typical” museum collection, each park
will, at a minimum, possess archives documenting the history and
management of the park, as well as objects and specimens generated from
resource management activities. Other NPS organizational units (such as
conservation centers, regional offices, or support offices) that acquire and
maintain museum collections must also have a fully developed SOCS.

A Scope of Collection Statement guides your park in the acquisition and
management of those museum objects that contribute directly to the park’s
mission, as well as those additional collections that the Service is legally
mandated to preserve. A SOCS:
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5.
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How do | determine the
scope of my park’s
museum collection?

What is a park Collections
Advisory Committee?

e defines the purpose of the park’s museum collection

e sets agreed-upon limits that specify the subject matter, geographical
location, and time period to which the collection must relate

e evolves from legislation and planning documents specific to each park,
and from laws, regulations, and NPS policies governing research and
specimen collection conducted within park boundaries

e states what types of objects will be acquired to fulfill the park’s mission
e  considers collection use and restrictions

Director’s Order #24: NPS Museum Collection Management, 4.3.6 “Scope
of Collections” states that NPS units with museum collections must:

“Approve and keep current a Scope of Collection Statement to identify the
scope of collecting activities and define the purpose of the collection.

Ensure acquisitions are consistent with the Scope of Collection Statement.
Deaccession objects inconsistent with the Scope of Collection Statement.”

To determine the scope of your park’s museum collection, you should:

e study the mission of the park as stated in its enabling legislation,
presidential proclamation, executive order, or subsequent legislation
that may revise a park’s mission.

e  determine what cultural evidence and scientific information is needed
to document and support the park’s resource management and
interpretive programs.

e include archeological collections, certain natural history collections,
and associated records that are mandated by law, regulation, and policy
to be a part of the park’s museum collection.

A Collections Advisory Committee is chaired by the curator or collections
manager and includes park staff who represent relevant disciplines
(interpretation, natural resource management, archeology, and others).
Committee members may also include subject matter specialists from
neighboring parks and/or the regional office. The roles of the committee
members are to:

e determine which of the park’s missions and programs are relevant to
museum collections

e determine which types of museum objects the park will maintain to
support those missions, programs, and mandates

e  draft a new or revised SOCS for the park
e review and make recommendations to the superintendent concerning all

potential additions by gift, purchase, transfer, exchange, and loan to the
museum collection

NPS Museum Handbook, Part 1 (2003)
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10.

Are parks required to
have a Collections
Advisory Committee?

Who prepares and
approves a Scope of
Collection Statement?

What is the distribution of
an approved Scope of
Collection Statement?

How often should I review
and revise my park’s
Scope of Collection
Statement?

What are the parts of a
Scope of Collection
Statement?
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e review and make recommendations to the superintendent concerning all
potential deaccessions of objects determined to be outside the Scope of
Collection

e review and make recommendations to the superintendent concerning all
potential deaccessions of objects that involve voluntary destruction or
abandonment

No, a Collections Advisory Committee is optional. However, you should
consider establishing one. A committee with good representation from
different park divisions and across various disciplines will allow for
enlightened discussions reflecting diverse viewpoints, and eliminate any
appearance of curatorial self-interest unduly influencing the park’s
acquisitions policies. Most professional museums have a Collections
Advisory Committee. The guidance provided by this committee, combined
with a well-written SOCS, should ensure that the museum collection is
clearly relevant to your park’s mission.

The curator, collections manager, or other park staff responsible for the
collection (ideally with the assistance of the Collections Advisory
Committee) prepares the Scope of Collection Statement. Be sure to
coordinate the development of your SOCS with your regional/SO curator,
as s/he can provide help. Following review by appropriate park staff (such
as archeologists, interpreters, scientists, naturalists, historians, archivists,
and other resource management staff) and your regional/SO curator, the
superintendent approves the document.

The park or other NPS unit maintains the original approved Scope of
Collection Statement. A copy of the approved SOCS should be forwarded
to the regional/SO curator.

Review your park’s Scope of Collection Statement at least every five years.
Revise it whenever changed conditions clearly alter the mission of your
park or when priorities in a specific collecting category have been met.
Your superintendent must review and approve any changes made to the
SOCS. See Appendix E, for a checklist that you can use to prepare or
review your park’s Scope of Collection Statement.

Include the following sections in your Scope of Collection Statement:

e Title Page

e Table of Contents

e Executive Summary

e Introduction

e  Types of Collections

e Museum Collections Subject to the Native American Graves Protection
and Repatriation Act (NAGPRA) of 1990

e  Acquisition
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12.

What is the Executive
Summary (Scope of
Collection Summary)?

When should | use the
Scope of Collection
Summary?

D. Writing the Introductory

2:6

Section of the Scope of
Collection Statement

What should | include on
the Title Page?

e  Uses of Collections
e  Restrictions
e Management Actions

The Introduction and Types of Collections sections are the most important
components of the document. These two sections establish the purpose of
the park’s museum collection and describe the types of objects that the park
will collect. The information in these two sections ensures the collection’s
logical growth while guarding against the acquisition of objects that are not
clearly relevant to the park. See Appendix E, for an example of a Scope of
Collection Statement.

The Executive Summary (or Scope of Collection Summary) is one or a few
paragraphs that summarize the park’s collections and highlight the most
significant aspects or individual items. The Executive Summary should be
located at the beginning of your Scope of Collection Statement. You also
may wish to include this same information in a single stand-alone document
that you can distribute to park staff, visitors, the press, and other interested
parties. Figure 2.1 includes an example Scope of Collection Summary
document. This example is available in electronic format. Contact your
regional/SO curator to get an electronic copy to use as a template when
preparing your park’s Scope of Collection Summary.

Use the Scope of Collection Summary when you need a description of the
collection for:

e park planning documents
e entries in directories

e press releases

e web sites

e other publications

You can use the Scope of Collection Summary to update your
park’s “Collection Summary” on “About Museum Collections” on
InsideNPS. Go to <http://inside.nps.gov/documents/museum> and
follow the instructions under “Edit Park Data.”

Prepare a title page that spells out the full name of the park (for example,
Zion National Park, Fort Clatsop National Memorial). The Title Page also
serves as the review and approval page. See Appendix E, for the Scope of
Collection Statement Title Page format.

NPS Museum Handbook, Part 1 (2003)



2. What should I include in
the Executive Summary?

3. What should | include in
the Table of Contents?

4. How do | prepare the
Introduction?

5. What legal authorities
should | reference?

NPS Museum Handbook, Part 1 (2003)

Prepare an Executive Summary that consists of one to a few paragraphs that
succinctly outlines the park’s collections and highlights the most significant
aspects or individual items. The Executive Summary is a useful resource
for providing concise collections information to park management, planning
staff, and others. You may wish to include this same information in a single
stand-alone document (or Scope of Collection Summary) that you can
distribute to park staff, visitors, the press, and other interested parties (see
Figure 2.1). Use the Scope of Collection Summary when you need a
description of the collection for park planning documents, entries in
directories, press releases, public inquiries, web sites, or publications. The
Scope of Collection Summary can also be made available via the web. See
Appendix E, for the Scope of Collection Statement Executive Summary
format.

Prepare a Table of Contents that lists all of the sections and sub-sections of
the SOCS with page numbers. See Appendix E, for the Scope of Collection
Statement Table of Contents format.

The Introduction defines the purpose of your park’s museum collection.
Justify the collection’s significance and include pertinent elements from the
park’s enabling legislation, other mandates, mission statement, and
approved park planning documents. When writing your Introduction, you
should state the purpose of the park’s Scope of Collection Statement.
Sample wording for this section is as follows:

This Scope of Collection Statement defines the scope of present and
future museum collection holdings of Lewis Mountains National Park
that contribute directly to the understanding and interpretation of the
park’s purpose, themes, and resources, as well as those objects that the
Service is legally mandated to preserve. It is designed to ensure that
the museum collection is clearly relevant to the park.

Reference the legal authorities for the Service to acquire, document,
preserve, and provide access to museum collections:

e Antiquities Act of 1906 (16 USC 431-433)
e Organic Act of 1916 (16 USC 1 et. seq.)
e  Historic Sites Act of 1935 (16 USC 461-467)

e  Management of Museum Properties Act of 1955, as amended (16 USC
18f)

e Reservoir Salvage Act of 1960, as amended (16 USC 469-469C)

e National Historic Preservation Act of 1966, as amended (16 USC 470
et seq.)

e Archeological and Historic Preservation Act of 1974, as amended (16
USC 469-4691-2)

e Archaeological Resources Protection Act of 1979, as amended (16
USC 470aa-mm)
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include about the park’s
mission?

7. What information should |
include about the purpose
of the collection?

8. What park documents
should | reference?
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e National Parks Omnibus Management Act of 1998 (16 USC 5901)
See Appendix A for a summary of these laws.
Sample wording for this section is as follows:

The National Park Service’s (NPS) legal mandate for acquiring and
preserving museum collections is contained in the Antiquities Act of
1906 (16 USC 431-433); the Organic Act of 1916 (16 USC 1 et. seq.);
the Historic Sites Act of 1935 (16 USC 461-467); the Management of
Museum Properties Act of 1955, as amended (16 USC 18f); the
Reservoir Salvage Act of 1960, as amended (16 USC 469-469c¢); the
National Historic Preservation Act of 1966, as amended (16 USC 470
et seq.); the Archeological and Historic Preservation Act of 1974, as
amended (16 USC 469-469[-2); the Archaeological Resources
Protection Act of 1979, as amended (16 USC 470aa-mm); the National
Parks Omnibus Management Act of 1998 (16 USC 5901 ).

State the park’s mission. Cite the park’s enabling legislation and any
relevant subsequent legislation. Include excerpts. If applicable, note that
the legislation for the park requires the establishment and maintenance of a
museum collection. Be sure to mention any litigation or judgements
relating to the collection as well.

State the purpose of the park’s museum collection. A park’s museum
collection:

e provides valuable information about processes, events, and interactions
among cultures, individuals, and the environment

e places objects and specimens within a broader context, through
research, analysis, and documentary records

e provides for the greatest benefit and enjoyment by the public

e provides baseline data, serving as scientific and historical
documentation of the Service’s resources, and of the purpose for which
the park was established

e may document important events or people in the nation’s history,
technological processes, or artistic endeavors

Refer to your park’s General Management Plan (GMP) (in lieu of a GMP,
refer to the park’s current Government Performance Results Act [GPRA]
Strategic Plan), Resource Management Plan, Long-Range Interpretive Plan,
Historic Furnishings Reports, Historic Structure Reports, exhibit planning
documents, or other relevant planning documents in defining the purpose of
your park’s museum collection.

Study your park’s interpretive planning documents, and relate how the
museum collection supports the interpretive program. List the interpretive
themes and periods. If they exist, cite the park’s Long-Range Interpretive
Plan and other interpretive plans. Include title(s) and approval date(s).

NPS Museum Handbook, Part 1 (2003)
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about mandated
collections?

10. Should I include
information on the
significance of the
collection?
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Study your park’s resource management planning documents, and, where
relevant, state how the museum collection supports the park’s resource
management program. List pertinent resource management goals and
objectives. If they exist, cite the park’s Resource Management Plan,
Natural Resources Network Inventory and Monitoring Study Plan, Fire
Management Plan, and other resource management plans. Include title(s)
and approval date(s).

Identify mandated collections. The purpose for the park’s museum
collection also includes managing objects that the Service is mandated to
preserve.

43 CFR 7.13, “Custody of Archeological Resources,” and NPS
Management Policies (2001), mandate that archeological collections
(including associated records) acquired as a result of systematic
investigation within a park’s boundary must be managed intact as part of
the park’s resources and, therefore, never can be outside a park’s approved
Scope of Collection Statement.

Certain natural history specimens that are not consumed in analysis and are
determined to be appropriate for long-term preservation are included in a
NPS museum collection in compliance with 36 CFR 2.5, “Research
Specimens.”

Sample wording for this section is as follows:

Archeological collections, except inalienable and communal property
(as defined by the Native American Graves Protection and Repatriation
Act of 1990 [25 USC 3001-13]), recovered from within park
boundaries through systematic collection are Federal property and
must be retained in the park’s museum collection in accordance with
43 CFR 7.13 and NPS Management Policies (2001).

In accordance with the NPS Research Permit and Reporting System,
permits to collect natural resource specimens state that retained
specimens remain Federal property, are incorporated into the park
museum collection and, as required by 36 CFR 2.5g, must bear official
National Park Service museum labels and their catalog numbers will
be registered in the National Park Service National Catalog.

Yes. Be sure to discuss the significance and history of your park’s museum
collection. This is an important part of every SOCS, as it:

e  details the development of your park’s collection

e ensures that important collections history information is not lost due to
staff turnover

e  documents the significance of the museum collections in text that can
also be used in PMIS project justifications and other funding requests

Note: You also may want to include information concerning your park’s

past curators and managers, as well as past management priorities. Such
information may prove helpful as you attempt to develop solutions to
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should I include in the
Introduction?

E. Writing the Types of
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Collections Section

What should I include in
the Types of Collections
section?

various museum management issues.

List other laws, regulations, directives, and conventions that are pertinent to
the acquisition of museum collections. See Appendix A, for a list and
summary of these documents. Suggested wording for this section is as
follows:

Other laws, regulations, directives and conventions pertinent to the
acquisition of museum collections at the park include: the Lacey Act of
1900 (18 USC 43-44); the Migratory Bird Treaty Act of 1918 (16 USC
703-711); the Bald Eagle Protection Act of 1940, as amended (16 USC
668-668d); the Federal Property and Administrative Services Act of
1949, as amended (40 USC 483[b]); the Federal Records Act of 1950,
as amended ("Records Management by Federal Agencies" [44 USC
3101 et. seq.]); the Freedom of Information Act of 1966, as amended (5
USC 552); the Marine Mammal Protection Act of 1972 (16 USC 1361-
1407); the Endangered Species Act of 1973, as amended (16 USC
1531-1543); the Privacy Act of 1974 (5 USC 552a); the Copyright Act
of 1976 (17 USC 101 et seq. [1988 & Supp. V 1993]); the American
Indian Religious Freedom Act of 1978 (42 USC 1996); the Native
American Graves Protection and Repatriation Act of 1990 (NAGPRA)
(25 USC 3001-3013); Federal Property Management Regulations
(FPMR), 41 CFR 101; 410 Departmental Manual, Interior Property
Management Regulations (IPMR); 411 Departmental Manual,
“Managing Museum Property,” Chapters 1-3; “Curation of Federally-
Owned and Administered Archeological Collections,” 36 CFR 79;
NAGPRA Final Regulations, 43 CFR 10; “Disposition of Federal
Records,” 36 CFR 1228; “Protection of Archeological Resources”, 43
CFR 7; “Preservation of American Antiquities”, 43 CFR 3;
“Preservation, Arrangement, Duplication, Exhibition of Records” (44
USC 2109); “Disposal of Records” (44 USC 3301 et seq.); Director’s
Order #19: Records Management; Director’s Order #24: NPS Museum
Collections Management; Director’s Order #28: Cultural Resource
Management; Director’s Order #44: Personal Property Management;
the 1983 Convention on International Trade in Endangered Species of
Wild Fauna and Flora (CITES); the 1970 UNESCO Convention on the
Means of Prohibiting and Preventing the Illicit Import, Export, and
Transfer of Ownership of Cultural Property (implemented in the United
States by P.L. 97-446 in 1983, 19 USC 2601).

Identify any special designations (such as Biosphere Reserve, National
Historic Landmark, World Heritage Site) that may be relevant to the park’s
museum collection. At the same time, be sure to note if the park is part of a
larger (but local) heritage area designation or historic preservation district.

Refer to the sample Scope of Collection Statement in Appendix E, for
additional help when drafting the Introduction section of your SOCS.

In the Types of Collections section, identify the specific types of museum
collections that your park acquires to meet the purpose(s) stated in the
Introduction. Describe what should be collected to meet the park’s enabling
legislation, any subsequent legislation, and approved resource management

NPS Museum Handbook, Part 1 (2003)
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and interpretive goals and objectives, as well as mandates relevant to
archeological and natural history collections. You should:

e  State that the Introduction defines the purpose of the park’s museum
collection.

e Note the two major categories of museum collections: Natural History
and Cultural Collections.

- Natural History Collections. Your park’s natural history
collection may include specimens from the disciplines of biology,
geology, and paleontology.

- Cultural Collections. Your park’s cultural collection may include
objects from the disciplines of archeology, ethnography, and
history (including archives and manuscripts).

e Subdivide each appropriate discipline into collecting categories that
reflect the purposes of the park. Establish the collecting categories
based on classification, time period, themes, or other criteria.
Examples may include types of biological collections (birds, mammals,
and fungi), archeological materials recovered during pre-construction
compliance work, archival materials associated with certain individuals
related to the park.

e Briefly describe current representation of object types under each
collecting category.

- Discuss strengths of the existing collection.

- Identify any current deficiencies to help define acquisition
priorities.

- Provide sufficient detail to distinguish the various types of items
that may be considered for acquisition.

- Establish quantitative or qualitative limits on the size of the
collection when possible.

e Include all archeological materials and natural history specimens
collected within park boundaries that the park is mandated to maintain
in park collections.

- These items are Federal property and must be retained in the
museum collection according to law, regulation, and policy.

- State the requirement to retain all resource management records
prepared or assembled as a result of archeological survey,
excavation, or other study. State the requirement to retain resource
management records generated by natural resource studies that the
NPS initiates. When these records are associated with collected
artifacts or specimens they are known as associated records. In
accordance with NPS Management Policies (2001), 4.2.2.
Independent Studies, and the NPS Research Permit and Reporting

2:11



2.

2:12

What do | need to know
about natural history
collections to help me
prepare the Types of
Collections section?

System, parks may require researchers doing independent (non-
NPS) studies to provide the park with copies of field notes, final
reports, or other documentation related to the project. If the park
has this requirement, include it in the SOCS. See MH-II,
Appendix D, for information concerning associated records.

Parks generate natural history collections in relation to the size and
complexity of natural resources within the park, the number of research and
monitoring projects, and for multiple uses. Natural history collections
contain materials from the disciplines of biology, paleontology, and
geology. Your park’s collection may include:

e Reference Collections. Many living organisms, fossils, and minerals
are difficult to identify. Reference collections allow identification by
comparison with actual specimens.

e Synoptic Collections. Synoptic collections contain multiple
representatives of a particular group from the park. They are generated
to document presence and distribution, to establish baseline inventories,
for monitoring, or to illustrate the morphological variations within a
genus or a species.

e Voucher Collections. Studies and projects generate voucher
specimens that document by date and locality species identity, age
classes, genetic variations, and other information that may be reviewed
in the future by other investigators.

e Type Collections. A type specimen is the specimen used to describe a
new species for the first time. The definitions and procedures for type
specimens are tightly controlled by international codes (such as the
International Code of Botanical Nomenclature). Type specimens have
extremely high scientific value. They are managed as NPS controlled
museum property and must be afforded appropriate storage and
security.

e Tissue Samples. Viable tissue samples are rare in NPS collections, as
the specimens must be stored within specialized equipment that can
maintain ultracold (about -80°C) or cryogenic temperatures (below -
130°C) for their preservation. The exact temperature is usually
determined by the sensitivity of the specimens. -130°C is the maximum
temperature for long-term stability of plant and animal cells and -150°C
or lower is considered to be optimum for preservation. See MH-I,
Appendix T, for additional information on tissue samples.

Natural history collections can result from ongoing park projects such as
Fire Effects projects, Inventorying and Monitoring projects, Cultural
Landscape Reports, Ethnobotanical Studies, and other activities. These
collections can also result from research conducted by non-NPS scientists
working in the park under permit. Be sure to develop your park’s natural
history collection in close coordination with your park’s Research
Coordinator, resource management and interpretive staff, scientists, your
regional/SO curator, and Native American and other cultural groups
associated with the park.

NPS Museum Handbook, Part 1 (2003)
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Your discussion of natural history collections should include a brief
paragraph that describes a program for the selective acquisition of natural
history specimens for the collection. Base this paragraph on appropriate
resource management and interpretive goals and objectives of your park.
Be sure to state that:

e  Specimens must be collected scientifically, so that only well
documented and appropriate specimens are retained in the collection.

e No non-NPS collector can work in the park without first obtaining a
permit. The permit’s “Collections Section” must also be completed,
documenting where collections of specimens and associated records
will be housed.

Note: You may want to encourage park staff to obtain a permit for projects
that they undertake in the park as well. Consult with your park’s research
coordinator concerning this and other related matters.

Neither the Collections Advisory Committee nor the museum staff
decide what research will be conducted in the park. The
superintendent, with the input of your park’s research coordinator,
makes that decision. Both the committee and the museum staff
advise the superintendent on what objects and specimens should be
(or must be, according to statute) accessioned into the park’s museum
collection.

In some parks, curatorial and natural resource staff work together to
review collection permit requests, advising the superintendent to
reject certain requests that are duplicative of existing collections and
re-direct the researcher to the existing park collections. This policy is
particularly valuable to support park goals of protecting rare species
and limiting/preventing duplicative collecting.

Other information that you should mention in this section includes:

e  The collecting category “Associated Records” under each discipline.
(See MH-II, Appendix D: Archival and Manuscript Collections and
Question 6. below, “What do I need to know about Archival and
Manuscript Collections...” for information concerning associated
records.)

e A statement that addresses the park’s program to curtail uncontrolled
collecting of natural resources by staff and visitors.

Note: Many parks maintain teaching collections of herbarium, mammal,
bird, and other specimens. Such collections are usually managed by the
park’s interpretive division and are typically located in an environmental
education center, visitor center “hands-on displays,” or are included within
a “traveling trunk” used for off-site programs. Such specimens do not result
from authorized scientific research in the park, but rather from road kills,
collecting outside park boundaries, and illegally possessed flora, fauna, and
other specimens seized by state and Federal authorities. Since these
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Types of Collections
section?
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collections are truly interpretive in nature and were not a product of
scientific research, do not accession these materials into the museum
collection. If your park has such a teaching collection, it is useful to note
this fact in the SOCS to differentiate it from the museum collection.

Except for specimens that the Service is mandated to preserve, a
natural history collection may not be applicable to your park’s
enabling legislation, interpretive themes, and resource
management goals and objectives. If your park does not
currently possess or intend to acquire a natural history collection
(other than mandated collections resulting from resource
management activities), include a short statement in this section
to that effect.

See Appendix E, for an example Scope of Collection Statement that
includes sample language and content concerning natural history
collections.

Your park’s cultural collection may contain materials from the disciplines
of archeology, ethnology, and history (including, but not limited to, fine and
decorative arts, architectural materials, and archival and manuscript
collections).

Develop your park’s cultural collection in close coordination with park
resource management and interpretive staff, your regional/SO curator,
historians, archivists, archeologists, ethnographers, and Native Americans
and other groups who have a personal or cultural affiliation with the
collection.

Limiting the growth of history and ethnographic collections
may be an important concern. Consider your park’s
interpretive and resource management goals and objectives, as
well as your capability to properly manage and preserve these
collections. If appropriate, indicate the types of objects that
should not be part of the collection. History and ethnographic
collections may be limited to types and quantities sufficient to
implement exhibit planning documents and/or a Historic
Furnishings Report.

Your discussion of cultural collections should include:

e Anintroductory paragraph that indicates the purpose of these
collections.

e Information concerning archeology collections:
- Artifacts and Specimens. Include a statement that addresses the

park’s program to curtail uncontrolled surface collecting by staff
and visitors.
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6. What do I need to know
about Archival and
Manuscript Collections to
help me prepare the
Types of Collections
section?

NPS Museum Handbook, Part 1 (2003)

- Associated Records. See MH-1I, Appendix D: Archival and
Manuscript Collections and Question 6. below, “What do I need to
know about Archival and Manuscript Collections...” for
information concerning associated records.

®  Your park’s collection priorities. State that:

- An object from the site or directly associated with person(s) or
event(s) commemorated by the park is more desirable than a
similar object without such association.

- Priority must be given to the best-documented site-related objects.
When a large quantity of an object type is available, priority will
be given to acquiring the best-preserved examples (unless there is
greater value in the assemblage of a whole set rather than simply of
individual items).

e A brief listing of those types of object currently in the collection.
e Information concerning history and ethnographic collections.

- If a history or ethnographic research/study collection is deemed to
be important to fulfilling the park’s mission, make such a
statement.

- Justify this collection by referencing appropriate resource
management and interpretive goals and objectives.

See Appendix E, for a sample Scope of Collection Statement that includes
language and content concerning cultural collections.

Never include official records in the museum collection without specific
authorization from the National Archives and Records Administration
(NARA). Official records are defined under the Federal Records Act. They
are also described in guidelines issued by NARA, and in NPS Director’s
Order #19: Records Management. Official records include original or
“record copy” documents created or received in the course of performing
the daily work of the NPS. Examples of official records include audit
records, budget materials, central park correspondence files, contracting
files, financial records, law enforcement records, legal records, museum
administrative records, permits, personnel records, project files, and similar
types of materials. By law, the NARA has authority over these materials,
and they must be transferred to that agency or otherwise disposed of
according to NARA guidelines.

The museum collection may include several categories of archival and
manuscript materials that do not meet the statutory definition of official
records, as well as official records that the National Archives has authorized
NPS to retain. These materials include:

e Personal Papers or Organizational Archives donated to the NPS by
non-Federal sources. Because these materials are non-Federal in origin
and because the NPS obtained them as museum objects rather than as
records of NPS activity, they are not considered to be official records.
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7.
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How do I determine if
material belongs in the
park library or the
museum collection?

Note: Acquiring such collections without also acquiring the copyrights
can severely limit the park’s use of the items. NPS acquisition policy
requires parks to:

- determine who owns the copyright
- if possible, have the owner transfer the copyrights to the NPS

See Section E: Acquiring Copyrights, in MH-II, Chapter 2:
Accessioning, for additional information.

e  Sub-Official Records. These include copies of official records, such
as bibliographies, desk files maintained by individual NPS employees,
park handouts, and other documents kept for purposes of reference or
convenience.

e Resource Management Files. These records are defined in the
Departmental Manual (411 DM 1, Policy and Responsibilities for
Managing Museum Property), and include site forms, field notes,
drawings, maps, photographs, video tapes, sound recordings, oral
histories, inventories of artifacts, laboratory reports, and “Associated
Records” that are created in connection with specific sites, objects, and
specimens. Although these are official records created by a Federal
employee, contractor, or partner, the Service has permission from the
NARA to keep them because they relate directly to museum collections
and park resources, and because they are critical for the interpretation,
management, or preservation of the nation’s natural and cultural
heritage. See 36 CFR 79 for additional information concerning
associated records related to archeological resources.

Archival documents can be in any format: paper, film, audio or video
recordings, or electronic (computer-based) media, to name but a few.

Also, except for materials compiled by NPS staff into “assembled
collections,” it is seldom appropriate to acquire or maintain archival
materials on a document-by-document basis. Instead, archival materials
usually are kept in their original groupings, following the filing schemes
developed by the person or organization that created them. Therefore, it is
preferable to acquire archival materials on a collection-by-collection basis.
See MH-1I, Appendix D: Museum Archival and Manuscript Collections for
additional information.

See MH-I, Appendix E, for a sample Scope of Collection Statement that
illustrates sample language and content for this collecting category.

Library Collections. As a general rule, place publications that are not rare
or assembled by an eminent figure related to the park’s mission in the park
library. See Conserve O Gram 19/1, “What Makes a Book Rare” for the
definition of a rare book.

Museum Collections. In addition to the excepted publications noted

above, place all original archival documents, whether in audio-visual,
electronic, textual, or visual format, in the museum collection. These
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F. Writing the Museum
Collections Subject to
NAGPRA Section

1. What is NAGPRA?

2. What do I include in the
SOCS about NAGPRA?

NPS Museum Handbook, Part 1 (2003)

original materials include such items as audiotapes, correspondence,
graphic prints, manuscripts, motion picture film footage, photographs,
reports, and videotapes, plus all other original documentary formats.

Books associated with a significant individual (such as Frederick
Douglass) or acquired in response to a deficiency identified in a
Historic Furnishings Report or Exhibit Plan should be placed in
the museum collection.

The Native American Graves Protection and Repatriation Act of 1990
(NAGPRA) (25 USC Chapter 32) recognizes the rights of lineal
descendants, culturally affiliated Indian tribes (including Native Alaskan
villages or corporations), or Native Hawaiian organizations to control or
own Native American human remains, funerary objects, sacred objects, and
objects of cultural patrimony that are held by federal agencies and museums
that receive federal funds. In addition to its other provisions, the law
requires these agencies and museums to:

e conduct inventories and produce written summaries of such items in
their collections

e repatriate (return) identified NAGPRA associated items to the
appropriate lineal descendants, culturally affiliated Indian tribes, or
Native Hawaiian organizations in compliance with the law, if requested
to do so by these groups

For additional information concerning NAGPRA, see Appendix A:
Mandates and Standards and MH-1I, Chapter 6: Deaccessioning.

If applicable to your park, include information on the written summary and
inventory.

Written Summary. If applicable to your park, state that the NPS met the
legal requirement by distribution of the Servicewide Summary, listed by
park, to all Indian Tribes, Alaskan Native villages or corporations, and
Native Hawaiian organizations on October 27, 1993. In accordance with
Cultural Resource Management Guideline (1997), Appendix R, NAGPRA
Compliance, superintendents must periodically review and update
summaries to reflect new acquisitions and newly recognized Indian tribes.
State that an updated copy of this summary is on file at your park. If your
park has no museum objects in the NAGPRA defined categories of
unassociated funerary objects, sacred objects, or objects of cultural
patrimony, make a statement to that effect. Suggested wording for this
section is as follows:

The Native American Graves Protection and Repatriation Act of 1990

(NAGPRA), 25 USC 3001-13, requires, in addition to other actions, a
written summary of unassociated funerary objects, sacred objects, and
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objects of cultural patrimony. The park’s holdings that fall into these
NAGPRA categories are listed in the Servicewide Summary that was
distributed to all Indian Tribes, Alaska Native villages, and Native
Hawaiian organizations on October 27, 1993. An updated copy of this
summary is on file at the park.

Inventory. If applicable, state that your park has human remains or
associated funerary objects subject to NAGPRA in its collection. State as
of [note date] the park completed the inventory of Native American human
remains and funerary objects. In accordance with Cultural Resource
Management Guideline (1997), Appendix R, NAGPRA Compliance,
superintendents must periodically review and update the inventory to reflect
new acquisitions and newly recognized Indian tribes. State that an updated
copy of this inventory is on file at your park. If the park has no human
remains or associated funerary objects, make a statement to that effect.
Suggested wording for this section is as follows:

NAGPRA requires a written, item-by-item inventory of human remains
and associated funerary objects to be completed no later than
November 16, 1995. The park has human remains and associated
funerary objects subject to NAGPRA in its museum collection. A
detailed listing of these items is contained in the park’s NAGPRA
Inventory, completed [note date]. An updated copy of this inventory is
on file at the park.

Note: You must keep all NAGPRA summaries and inventories up-to-date.
If your park has acquired NAGPRA related items since 1993, be sure to
amend your park’s summary and inventory to reflect this. For additional
information, see Cultural Resource Management Guideline, Appendix R,
NAGPRA Compliance, pp. 325-326.

G. Writing the Acquisition
Section

1. How do | prepare the When writing the Acquisition section, be sure to:
Acquisition section?
e Describe the various types of acquisition sources.
e  State that museum objects must be acquired, accessioned, and

cataloged in accordance with Museum Handbook, Part I, Museum
Records.

e  State that the acquisition of museum objects is governed by the park’s
ability to manage, preserve, and provide access to them according to:

- NPS Management Policies (2001), Chapter 5
- Director’s Order #28, Cultural Resource Management (1998)
- Cultural Resource Management Guideline (1997)

- Director’s Order #24: NPS Museum Collections Management
(2000)

- NPS Museum Handbook, Part I, Museum Collections, Part II,
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2. What is some suggested
wording for the Acquisition
section?

NPS Museum Handbook, Part 1 (2003)

Museum Records, and Part I1I, Access and Use

e  State that the park will not be a partner to, or encourage in any way, the
trafficking in illicitly collected materials. Be sure that all acquisitions
were collected, exported, imported, transported, or otherwise obtained
and possessed in full compliance with the laws and regulations of:

- the country of origin
- the United States federal government (including NAGPRA)
- the individual states within the U.S.

See MH-II, Chapter 2: Accessioning, Section D. Special Considerations for
Accessions, for information on the illicit trade of collections.

e  State that the acquisition of firearms included on the Bureau of
Alcohol, Tobacco, and Firearms (ATF) list of prohibited/restricted
weapons requires concurrent review by the regional/SO curator and the
regional/SO law enforcement specialist.

e  State that NPS policy requires superintendents to accept only
unconditional gifts. This includes acquiring all copyrights at the time
of acquisition. Only the regional director has the authority to approve
conditional gifts for rare exceptions, on a case-by-case basis. See
Director’s Order #24: NPS Museum Collections Management (2000),
4.3.15 Unconditional Gifts and Museum Handbook, Part II: Museum
Records, Chapter 2, Section E. “Acquiring Copyrights.”

e Make a statement regarding delegation to the park superintendent of the
responsibility for accepting title to museum collections and for their
subsequent management. As appropriate, outline any park-specific
acquisition procedures that supplement the Servicewide requirements.

Suggested wording for the Acquisition section is as follows:

The park acquires objects for its museum collections by gift, purchase,
exchange, transfer, field collection, and loan. Museum objects must be
acquired, accessioned, and cataloged in accordance with Museum
Handbook, Part II, Museum Records. Acquisition of museum objects
are governed by the park’s ability to manage, preserve, and provide
access to them according to NPS Management Policies (2001),
Chapter 5; the standards for managing museum objects in Director’s
Order #28: Cultural Resource Management (1998), Cultural Resource
Management Guideline (1997), and Director’s Order #24: NPS
Museum Collections Management (2000); the NPS Museum Handbook,
Part I, Museum Collections and Part 111, Access and Use.

In accordance with NPS policy, the park will prohibit the acquisition of
gifts with restrictions or limiting conditions. Such restrictions include
copyrights; the park will acquire copyrights to all incoming accessions.
Incoming loans will be acquired only for a particular purpose such as
research or exhibition, and for a specified period of time. Museum
objects are acquired, accessioned, and cataloged in accordance with
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H. Writing the Uses of
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Collections Section

How do I prepare the
Uses of Collections
section?

the NPS Museum Handbook, Part II, Museum Records.

The park will not be a partner to, or encourage in any way, the
trafficking in illicitly collected materials. All acquisitions must be
collected, exported, imported, transported, or otherwise obtained and
possessed in full compliance with the laws and regulations of the
country of origin, the United States federal government (including
NAGPRA), and the individual states of the United States.

The acquisition of firearms included on the Bureau of Alcohol,
Tobacco, and Firearms (ATF) list of prohibited/restricted weapons
requires concurrent review by the regional/SO curator and the
regional/SO law enforcement specialist.

The park superintendent, by delegation, represents the Director of the
National Park Service and the Secretary of the Interior in accepting
title to and responsibility for museum objects. The superintendent
bears the ultimate responsibility for the acquisition and proper care
and management of the museum collection. The superintendent has
delegated the day-to-day care of the collection to the museum curator.

All acquisitions must receive formal approval from the superintendent
before they can be accepted into the museum collection. Upon receipt,
all newly acquired objects and related documentation must be turned
over to the museum curator. The museum curator prepares, for the
superintendent’s signature, all instruments of conveyance, and letters
of thanks, acceptance, or rejection, and transmits them as appropriate,
to the donor, lender, vendor, or other source of acquisition.

Refer to the Acquisition section of the sample Scope of Collection
Statement in Appendix E, for additional help when drafting this section of
your SOCS.

When writing the Uses of Collections section, you should:

e  Briefly describe the desired and acceptable uses of the museum
collection and establish the limits of such uses. Possible uses include
exhibits (including web features), interpretive programs, research, and
other interpretive media (such as publications).

e  State that the primary consideration in all uses of museum objects is the
preservation of each object in question and of the museum collection as
a whole.

e If applicable, state that the park may consult with local and/or affiliated
Native American tribes, Native Hawaiian organizations, or Alaskan
Native villages and corporations about providing access to certain items
of concern.

e  State that in accordance with NPS Management Policies (2001),

Chapters 5 and 7, the park will not exhibit Native American human
remains or photographs of those remains. You should also include
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2. What is some suggested
wording for the Uses of
Collections section?

NPS Museum Handbook, Part 1 (2003)

language concerning the NPS management policies regarding the
display of Native American grave goods or other objects considered
sacred. See NPS Management Policies (2001), 5.3.4 “Stewardship of
Human Remains and Burials,” 5.3.5.5 “Museum Collections,” and
7.5.5 “Consultation.”

State that any interpretive use defined as consumptive must be
authorized in advance, as outlined in Director’s Order #28: Cultural
Resources Management (1998) and Director’s Order #6: Interpretation
and Education (Draft, 2003).

The NPS prefers the use of reproductions to the consumptive use
of original objects.

Suggested wording for Uses of Collections section is as follows:

The park’s museum collection may be used for exhibits, interpretive
programs, research, publications, or other interpretive media. The
primary considerations for the use of museum objects are the
preservation of each object in question and of the collection as a
whole, and accurate interpretation.

In accordance with NPS Management Policies (2001), Chapters 5 and
7, the park will not exhibit Native American human remains or
photographs of those remains. Drawings, renderings, or casts of such
remains will not be displayed without the consent of culturally
affiliated Indian tribes and Native Hawaiian organizations. The park
will consult with culturally affiliated or traditionally associated peoples
to determine the religious status of any object whose sacred nature is
suspected but not confirmed. These consultations will occur before
such an object is exhibited or any action is taken that may have an
adverse effect on its religious qualities.

Researchers and other specialists may examine objects and archival
materials under the conditions and procedures outlined in Director’s
Order #24: NPS Museum Collections Management (2000), Director’s
Order #28: Cultural Resource Management (1998), Cultural Resource
Management Guideline (1997), and in the park’s written “Museum
Collections Access Procedures.” Outside researchers must submit a
research proposal to the superintendent for review by the park’s
Research Committee. If applicable, the research proposal may be
presented for review during consultation with the [list all local and/or
affiliated Native American tribes, Native Hawaiian organizations,
or Alaskan Native villages and corporations with whom you should
consult] before access to certain items in the collection is granted.

Any interpretive use defined as consumptive must be authorized in
advance, as outlined in Director’s Order #24: NPS Museum
Collections Management (2000), Director’s Order #28: Cultural
Resource Management (1998), Cultural Resource Management
Guideline (1997), and Director’s Order #6: Interpretation and
Education (Draft, 2003). The use of reproductions is preferred to the
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Writing the Restrictions
Section

How do I prepare the
Restrictions section?

consumptive use of original objects.

Destructive analysis is a legitimate use of museum collections for
approved research purposes when the impact is minor or when the
object is common, in which case approval by the superintendent is
required. If an object is rare or significant, a request for destructive
analysis should be reviewed by the regional/SO curator and may be
approved only by the regional director, as outlined in Director’s Order
#28: Cultural Resource Management (1998) and Cultural Resource
Management Guideline (1997).

Objects may be loaned out to qualified institutions for approved
purposes in accordance with NPS Museum Handbook, Part II, Chapter
5: Outgoing Loans. Institutions must meet accepted museum standards
for security, handling, and exhibition of NPS museum objects.

Sensitive materials may require additional conditions prior to a loan
commitment. Expenses related to loans of museum objects, including
shipping and insurance, will normally be assumed by the borrower.

Refer to the Uses of Collections section of the sample Scope of Collection
Statement in Appendix E for additional help when drafting this section of
your SOCS.

You should list any restrictions on the museum collection. Restrictions that
you should mention include:

requirements for consultation with culturally affiliated and traditionally
associated peoples and other cultural and community groups for whom
the collection has significance in accordance with NPS Management
Policies (2001) 7.5.5 “Consultation” and 5.3.5.5 “Museum
Collections,” and DO #24: NPS Museum Collections Management
(2000)

limited public disclosure of sensitive information concerning the
following NPS resources in compliance with the National Historic
Preservation Act of 1966, as amended (16 USC 470 et seq.), the
Archaeological Resources Protection Act of 1979, as amended (16
USC 470aa-mm), the National Parks Omnibus Management Act of
1998 (16 USC 5937) and NPS Management Policies (2001) 4.1.2.
“Natural Resource Information” and 5.2.3 “Confidentiality”:

rare, threatened, or endangered species
- commercially valuable resources

- minerals

- paleontological resources

- archeological resources
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2. What is some suggested
wording for the
Restrictions section?

NPS Museum Handbook, Part 1 (2003)

- objects of cultural patrimony and sensitive ethnographic
information

intellectual property rights limitations on publication of archival and
manuscript materials, works of art, and other objects (see MH-I1I,
Chapter 2: Legal Issues)

restrictions on the disposition of type specimens

limited conditions under which endangered, threatened, or rare animals
and plants may be collected in accordance with 36 CFR 2.5

restrictions to ensure an object’s preservation
limited access to certain objects for security purposes

any limiting conditions placed on objects when they were acquired

Suggested wording for this section is as follows:

In accordance with NPS Management Policies (2001) 7.5.5.
“Consultation” and 5.3.5.5 “Museum Collections,” and DO #24: NPS
Museum Collections Management, curatorial staff should consult with
traditionally associated peoples and other cultural and community
groups for whom the collection has significance. Archeological objects
in the museum collection shall be made available to persons for use in
religious rituals or spiritual activities in accordance with 36 CFR 79,
Section 79.10(c), “Curation of Federally-owned and Administered
Archeological Collections.” Requests to borrow non-archeological
material for religious ritual or spiritual activities will be addressed on
a case-by-case basis.

The park will not approve research on human remains and associated
funerary objects without the consent of the affected group(s).

In accordance with the National Historic Preservation Act of 1966, as
amended (16 USC 470 et seq.), the Archaeological Resources
Protection Act of 1979, as amended (16 USC 470aa-mm), the National
Parks Omnibus Management Act of 1998 (16 USC 5937), and NPS
Management Policies (2001) 4.1.2. “Natural Resource Information”
and 5.2.3 “Confidentiality,” the park may withhold from the public
sensitive information concerning: rare, threatened, or endangered
species; commercially valuable resources; minerals; paleontological
resources,; archeological and other cultural resources; objects of
cultural patrimony and sensitive ethnographic information;
information provided by individuals who wish the information to
remain confidential; the identities of individuals who wish to remain
anonymous. Inquiries of this nature will be referred to the regional
Freedom of Information Act (FOIA) and Privacy Act Officer for
consultation and possible review.

Restrictions may be placed on the publication of images or manuscripts

in the museum collection if these materials are subject to copyright,
and the National Park Service does not hold the copyright.
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J. Writing the Management
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Actions Section

How do I prepare the
Management Actions
section?

What is some suggested
wording for the
Management Actions
section?

All endangered, threatened, or rare plants and vertebrate and
invertebrate animals will be collected only when accidentally killed or
when dead from natural causes. The collection of threatened,
endangered, or rare plant and animal species will comply with NPS
Management Policies (2001), be in accordance with the provisions of
the Endangered Species Act of 1973, as amended, and will be strictly
limited according to the applicable rules of the U.S. Fish and Wildlife
Service.

Final disposition of type specimens will be determined at the
Servicewide level and will adhere to recognized conventions
established for specific disciplines.

Refer to the Restrictions section of the sample Scope of Collection
Statement in Appendix E for additional help when drafting this section of
your SOCS.

When you prepare the Management Actions section, you should:

State that the park must review the Scope of Collection Statement at
least every five years and revise it when necessary, to remain
supportive of and consistent with the park’s mission.

Note that appropriate park staff (such as archeologists, interpreters,
scientists, naturalists, and other resource management staff) and your
regional/SO curator should review any revisions to the Scope of

Collection Statement. The superintendent must approve any revision to
the SOCS.

Identify the need for a Collection Management Plan (CMP), if
appropriate. Document this need in the park’s Resource Management
Plan. If this plan has already been prepared, state that fact and give the
completion date. See Chapter 3 for information concerning a CMP.

Identify any park collections that are stored in a repository outside of
the park’s boundaries (such as a NPS archeological or preservation
center, another park, or a non-NPS repository). If this situation exists,
list the name of the repository and its location.

Suggested wording for this section is as follows:

This Scope of Collection Statement must be reviewed every five years,
and when necessary, must be revised to remain supportive of and
consistent with any changes in the park’s mission. Any revision to this
document requires the approval of the superintendent.

The park has an approved Collection Management Plan. The plan was
approved on [note date].

A number of objects from the collection are housed at repositories
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K. Implementing the Scope
of Collection Statement

1. Does my park need to
develop an acquisition
strategy?

2. Is there a standard format
for an acquisition
strategy?

NPS Museum Handbook, Part 1 (2003)

outside of the park [note item type, quantity, institution name, and
location].

Refer to the Management Actions section of the sample Scope of Collection
Statement in Appendix E for additional help when drafting this section of
your SOCS.

Yes. You should develop an acquisition strategy to fully implement your
park’s approved Scope of Collection Statement. An acquisition strategy
will help you to:

understand the disciplines and object types represented in the existing
collection

discover gaps in the collection

identify excess objects not relevant to the scope of your park’s
collection

limit acquisitions to only those items identified as mission-related or
those deemed necessary to fill pre-determined gaps in the collection

No, there is no standard format. However, you should consider the
following steps in developing an acquisition strategy:

Assess the types of objects in the museum collection. Include objects,
specimens, and archival and manuscript collections on loan to other
institutions.

Identify gaps by comparing the classes of objects identified in the
assessment with the types of objects identified in the Scope of
Collection Statement.

Compare objects in the existing collection with object needs identified
in an Exhibit Plan or a Historic Furnishings Report. These plans help
you to identify objects that are required for the park's interpretive
program.

Develop a prioritized list of items needed for your park’s museum
collection. One method is to list specific types of collections needed
under the disciplines identified in the Scope of Collection Statement.
Use the following criteria in prioritizing needs:

- Acquire objects to replace those borrowed from other parks or
institutions.

- Acquire only those objects that have a strong relationship to the
mission of the park and the purpose of the collection as stated in
the Scope of Collection Statement. This includes priorities
established by an Exhibit Plan or a Historic Furnishings Report.
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3. What other factors should
we consider when
developing our park’s
acquisition strategy?

4. What criteria should my
park use to acquire
collections?

2:26

Note: In order to preserve your collection’s original site-specific
objects, you should mention a strategy to acquire “duplicates”
(similar objects without site association) or reproductions. You
can periodically rotate the “originals™ and “duplicates” or
reproductions between storage and exhibit to address preservation
and security concerns.

- Focus on objects associated with events and activities that took
place inside your park’s boundaries.

- Study the park museum files to determine if there are any known
sources available to fill identified gaps in the collection. Keep
records of potential sources of objects and their locations for future
acquisition by the park.

Visitors may express interest in donating or selling museum
objects to your park (or they may know of items of interest).
See Figure 2.2 for an example Potential Museum Acquisitions
sheet that staff can use to record this information. Contact
your regional/SO curator to obtain an electronic copy. You
also may develop your own park-specific format for recording
this information. Provide copies to staff at all visitor contact
locations and be sure to train all staff in the purpose, proper
use, and disposition of this information sheet.

Take into account the following issues as well:

Mandated Collections. Include archeological and certain natural history
collections in your acquisition strategy. These collections are generated in
response to a park’s cultural or scientific resource management
requirements and research projects authorized under the Archaeological
Resources Protection Act of 1979 (ARPA), 43 CFR 7.13, 36 CFR 2, and the
NPS Research Permit and Reporting System. You may not be able to
predict the size and scope of these collections, so be sure to work closely
with park/center/regional archeologists and scientists to stay informed of the
needs, including potential growth, of these collections.

Ability to Manage. Consider any deficiencies (such as the lack of a proper
storage facility or inadequate staffing levels) that limit your park’s
capability to properly manage additional collections.

If the acquisition of an object or objects is justified by your park’s Scope of

Collection Statement, you and your superintendent may reserve the right to

accept or reject objects on the basis of the following criteria:

e Site-Specific Objects. Give first priority to acquiring objects original
to a park, as determined by the Scope of Collection Statement, over

non-site-specific objects.

e Objects that are not Site-Specific
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- Consider objects related to the themes or periods of a park, but not
original to the site, as your next priority.

- Make decisions concerning the acquisition of non-site-specific
objects based on their significance to the park's interpretive and
resource management programs. You should also consider such
factors as authenticity and their potential for use as comparative
collections.

- Reproductions are considered non-site-specific objects.

Physical Condition. In some cases, damage that is the result of
historic use or neglect may enhance the intrinsic value of an object
(such as the clock from the USS Arizona that was damaged in the
December 7, 1941 attack on Pearl Harbor). However, a park should
consider carefully the acquisition of an object whose integrity has been
significantly compromised by deterioration or abuse. In general, the
following questions are helpful when evaluating an object:

- Is the object intact?
- Are all parts present?

- Is there evidence of deliberate or accidental damage (such as paint
spilled on the object)?

- Does the object show signs of abuse or neglect (for example, an
axe that was used for prying or hammering)?

- Is the object made of materials that are inherently unstable (such as
cellulose nitrate negatives)?

Rarity. If an object is considered rare, it may be advisable for the park
to accept a donation regardless of defacement, damage, incompleteness,
or the quantity of a class of object already in the collection. This
criterion is particularly important when considering site-specific
objects.

Part of a Set. Individual items that are part of a complete set or
assemblage may not be individually important, but when taken together
possess importance, and should be acquired as a set.

Availability. Except for objects original to the park, you should take
advantage of the availability of proposed donations to augment or
replace like objects already in the collection that are in poorer condition
or of lower quality.

Authenticity. You need to determine that the object is authentic and
that the owner acquired it legally. If you aren’t sure about an item’s
authenticity, consult appropriate subject matter experts (historians,
curators, archeologists, scientists, appraisers, and others) or staff at
institutions with similar collections.
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e  Collections Management Issues. You must ensure that your park has
the proper resources (funding, staffing, facilities, and equipment) to
properly manage and preserve the object(s).

5. Where can | find Consult your regional/SO curator and refer to MH-II, Chapter 2:
additional information Accessioning, Section C: Acquisition Policies, for additional information.
concerning acquisitions?

6. What should | do if the Use your park’s approved Scope of Collection Statement as the basis for
collection includes determining what objects in the current collection may not be relevant to the
museum objects that are park. Prepare a list of these objects for deaccessioning. See MH-I, Part II,
not relevant to our park? Chapter 6, for guidance on deaccessioning museum objects.
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National Park Service [Park name here] [Address Line 1]

U.S. Department of the Interior National Park [Address Line 1]
(123) 555-1234 phone
(123) 555-2345 fax

[Park Name Here] National Park

Scope of Collection Summary

The museum collection includes both natural history and cultural collections. The natural history
collection includes: mammal and bird collections; the park herbarium; paleontological collections from
the Bear Valley Shale Formation; geological specimens from the Bear Valley Shale and Lewis Granite
Formations. Other natural history collections within the museum collection include: fungi; reptiles and
amphibians; fish; insects and arachnids. At present, these collections are relatively small, as little
research pertaining to these disciplines has been conducted in the park to date.

The cultural collection includes: archeological materials systematically excavated from within the
park’s boundaries and associated field records (circa 1000 BCE — circa 1940); an ethnology collection
of Paiute and Shoshone basketry, watercolors, beadwork, and textiles; historic objects associated with
the area’s 19th century miners, railroad workers, and homesteaders, and items related to the Civilian
Conservation Corps and President Franklin D. Roosevelt’'s 1938 park vacation; archival and
manuscript collections such as the Joseph Jakes papers, oral histories, photographs, and scientific
and resource management records.

For additional information on the museum collection contact:

Museum Curator

[Park Name Here]

[Address Line 1]

[Address Line 2]

(123) 555-1236 phone

(123) 555-2345 fax

[museum email address here]

EXPERIENCE YOUR AMERICA
The National Park Service cares for special places saved by the American people so that all may experience our heritage.

Figure 2.1. Example Scope of Collection Summary
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National Park Service [Park name here] [Address Line 1]

U.S. Department of the Interior National Park [Address Line 1]
(123) 555-1234 phone
(123) 555-2345 fax

[Park Name Here] National Park- Potential Museum Acquisitions

To Park Staff: Use this sheet to note information from visitors concerning collections that the park may wish to acquire.
Complete Section A. and forward to the Curator’s Office. Use the reverse or attach additional sheets if necessary. DO NOT
ACCEPT ANY ITEMS ON APPROVAL, only the Superintendent can accept acquisitions for the collection.

A. Basic Information to be Collected by Park Staff

Contact made by:

Name Title Division Telephone/Radio Call #
Contact Method: In Person Letter Telephone Email
Contact Date: Check One: __ Objects ___ Natural History Specimens  ___Archival Materials

Describe the item or collection (discipline(s), quantity, type of item, time periods, condition). Use the reverse if more space is
needed:

Estimated size of collection (cubic feet, boxes, quantity, as appropriate):

Background history of the item/collection:

Name, address, telephone number, and email of owner:

Current location of collection:

Is owner willing to donate, sell, lend, or make the collection available for reproduction and on what terms:

B. To be completed by the Collections Advisory Committee
Should Park seek future acquisition of items: Yes No

Native American or other associated group or individual to be consulted:

Other Comments:

Figure 2.2. Example Potential Museum Acquisitions Sheet
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Chapter 3. Preservation: Getting Started

A. Overview
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This chapter provides an introduction on how to develop park procedures
and programs to achieve one of the main goals of the National Park Service
(NPS) museum program: the preservation of museum objects, specimens,
and archival collections. These cultural and natural collections are
significant resources that are integral to the park’s mission. They provide
baseline information about the park and are essential for on-going and
future study and use. Historic objects and archival collections document
the lives and history of eminent Americans, various groups and significant
events important to the nation. Natural history specimens and their
associated documentation record evolving park ecosystems and provide
information that help parks manage natural resources. Archeological
collections and their associated documentation record human activity and
preserve collections and data for future investigation. Both archeology and
natural history collections rely on reports, photographs, maps and other
associated records for analysis and understanding of the resource.

The NPS uses the terms preventive conservation or preventive care
interchangeably to describe the range of activities that preserve museum
collections. These include collections management, preventive care for
collections in storage and on exhibit, as well as the examination,
documentation, and treatment of individual objects. The activities are
supported by research, the application of best museum practices, and the
education of those who come into contact with collections, such as park
interpretation, maintenance, and protection staff. Refer to definitions of
these and other terms in the glossary at the end of this chapter. NPS
policies for the treatment of museum objects, excerpted from the NPS
Management Policies, are in Appendix A.

This chapter provides information on:

e preventive care and treatment for museum collections
e NPS resources for preventive care

e how to plan for object conservation

e the role of a collection management plan (CMP) in conservation
planning

o the role of a collection condition survey (CCS) in preservation and
conservation planning

e balancing the preservation of historic structures and museum objects
housed in these structures

Museum collections care and conservation facilitates object preservation by
slowing chemical and physical change. This is an ongoing process of
preventive care for the collections as a whole and is supplemented by
object conservation treatment.

3:1


http://www.nps.gov/history/museum/publications/MHI/AppendA.pdf

1. What is preventive care?
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The role of preventive care, also known as preventive conservation, is to
avoid, block, or minimize the agents of deterioration. By using preventive
care techniques, the imperceptible deterioration that occurs on a daily basis
(cumulative over time) and the occasional catastrophic damage can be
limited. Object conservation treatment is necessary when damage results
from the absence of, or inappropriate application of preventive care
techniques, other catastrophes, or if objects are inherently unstable.

The agents of deterioration are forces that act upon objects and cause
chemical and physical damage. The Canadian Conservation Institute’s
[CCI] definitions of the agents of deterioration are listed below. Refer to
the CCI web site for detailed information on the agents of deterioration.

o Direct physical forces, such as shock, vibration, and abrasion that can
break, distort, puncture, dent, and scratch all types of objects. Damage
from these forces may be cumulative, such as damage from improper
handling or support or catastrophic, such as earthquake, war, or shelf
collapse.

e Thieves, vandals, or careless individuals who misplace objects.
Some of these agents are intentional, such as criminals who steal or
disfigure objects. Others are unintentional, such as staff or users who
misfile objects.

e Fire that destroys, chars, embrittles, scorches, or deposits smoke on
objects.

e Water that causes efflorescence in porous materials, stains, swells
organic materials, corrodes metals, delaminates and/or buckles layered
components, and loosens joined components.

e  Pests, such as insects that consume, perforate, cut, graze, tunnel and/or
excrete and destroy, weaken, disfigure, or etch organic materials. Pests
include vermin such as birds and other animals that gnaw organic
materials and displace small objects, foul objects with feces and urine,
and mold and microbes that weaken or stain objects.

e Contaminants that disintegrate, discolor, or corrode all types of
objects, especially reactive and porous materials. This includes gases
(such as pollution, ozone, formaldehyde, nitric acid, sulfur dioxide),
liquids (such as plasticizers, grease), and solids (such as dust, soot,
salt).

e Light levels including both ultraviolet radiation and visible light.
Ultraviolet radiation disintegrates, fades, darkens, and/or yellows the
outer layer of organic materials and some colored inorganic materials.
Visible light fades or darkens the outer layer of paints and wood.

e Incorrect temperature that can be too high causing gradual
disintegration, discoloration or embrittlement of organic materials; too
low causing embrittlement, which results in fractures of paints and
other polymers; or fluctuating causing fractures and delamination in
brittle, solid materials. Fluctuations in temperature also cause
fluctuations in relative humidity [RH.]

NPS Museum Handbook, Part | (2012)
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2. What is conservation
treatment?
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e Incorrect relative humidity that can be damp, causing mold and
corrosion, or above or below a critical value, hydrating or dehydrating
some minerals and corroding metals that contain salts or cause
embrittlement of other materials. Organic materials will gradually
disintegrate, become brittle or discolor, especially materials that are
chemically unstable at any RH level. Fluctuating RH will shrink and
swell unconstrained organic materials, crush or fracture constrained
organic materials, cause layered organic materials to delaminate and/or
buckle, and loosen joints in organic components.

Most objects are affected by a variety of these agents of deterioration
simultaneously. By addressing each agent of deterioration through the
implementation of policies and procedures outlined in this handbook, the
preventive care of your collections will improve.

The park curator has primary responsibility for preventive care of the
museum collections. This requires ongoing vigilance and attention to
ensure that damage does not occur. To carry out a proper preventive care
program, you should:

e know the causes and recognize the symptoms of object deterioration
e inspect collections on a regular basis

e monitor and control the museum environment (relative humidity,
temperature, light, pests, dust, and other pollutants)

e practice proper techniques for the handling, storing, exhibiting,
packing, and shipping of objects

e provide appropriate security and fire protection for collections

e prepare and be able to implement emergency preparedness plans for
collections

This introductory chapter describes how to identify preventive care needs,
and develop a strong program using a Collection Management Plan (CMP).
It also provides guidance on how to plan for object conservation treatment
and Collection Condition Surveys (CCS).

Conservation treatment is the deliberate alteration of the chemical and/or
physical aspects of an object (including specimens and archival materials)
from a museum collection, in order to prolong the object's existence.
Treatment may consist of stabilization and/or restoration. Stabilization
constitutes treatment procedures that maintain object integrity and minimize
further deterioration. For example, when a conservator washes paper, the
washing removes acidic by-products of deterioration. Restoration consists
of treatment procedures intended to return a museum object to a known or
assumed state, or to improve its appearance. This may involve the addition
of non-original material.

Consider conservation treatment in the following cases:

e when preventive care measures are not enough to reduce the rate of

3:3



3:4

Planning for Object
Conservation

Who is responsible for
museum object conservation?

deterioration to a tolerable level, such as actively corroding metals

e when deterioration has proceeded to a point where the object is
extremely fragile and is in danger under any circumstances, such as
paint flaking from a painting

e when stabilization or restoration is required for exhibit
e when stabilization or restoration is required for research

Work with your regional curator to decide whether conservation treatment
is required.

Note: In accordance with NPS Management Policies, conservation
treatments are done as a last resort, kept to a minimum, and should be
reversible. This approach reduces the chances of compromising the
aesthetic, archeological, cultural, historical, physical, religious, or scientific
integrity of objects. The NPS emphasizes preserving original materials as
completely as possible and minimizing invasive treatments or modifications
or restoration.

Any person who performs conservation treatments for the NPS must
agree to adhere to the American Institute for Conservation of Historic
and Artistic Works (AIC) Code of Ethics and Guidelines for Practice.
Include this requirement in all requests for proposals (RFQs) and
contracts with conservators. A copy of this Code of Ethics is included
in Appendix D.

Preventive conservation and collections care is the responsibility of all who
work in and around museum collections, including collection managers,
registrars, conservators, curators, museum technicians, archivists, archives
technicians, interpreters, maintenance personnel, preparators, and
researchers.

The collection management specialist (curator, collections manager, or

archivist) has primary responsibility for the day-to-day management of the
museum collection. The duties of these professionals include:

e acquisition and deaccession

e documentation

e  preventive care (preventive conservation)
e interpretation, exhibits and education

e research and publication

A curator has expertise in material culture studies and is trained and skilled
in the history and philosophy of museums, as well as the practical aspects

NPS Museum Handbook, Part | (2012)
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of preventive conservation and collections care.

The conservator is trained and skilled in the theoretical and practical
aspects of preventive conservation and object conservation treatment. Most
conservators specialize in the treatment of specific groups of objects (such
as archeological or ethnographic objects, books, natural history specimens,
fine and decorative art objects, photographic materials, paintings, paper,
sculpture, textiles, or wooden artifacts). There is overlap among these
groups, so one conservator may work on a range of these materials.

The collection management specialist (such as curator, collections manager,
or archivist) and the conservator work together and with other professionals
to develop a successful conservation program. Conservators are
responsible for recommending and carrying out conservation treatments.
Untrained staff should NOT attempt to do treatments. However, the
collection management specialist has the ultimate responsibility for
deciding on the care and management of the collections.

The roles of the collection management specialist and the conservator are
illustrated in Figure 3.1.
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Preventive Care

Curator/Collections Manager/Archivist
Monitors and assesses condition of collections

Monitors and evaluates museum environment,
including signs and causes of deterioration.

Takes preventive actions to minimize causes of
deterioration

Practices proper methods and techniques for storing,
exhibiting, handling, packing and shipping of
objects, and pest management

Develops and implements ongoing Integrated Pest
Management (IPM), and housekeeping/maintenance
program for collections

Prepares emergency operation plan for museum
collections often working with an outside expert

Implements the Collections Management Plan
(CMP) recommendations

Conservator

Assesses condition of objects; conducts Collection
Condition Surveys

Alerts staff to signs and causes of deterioration

Provides technical guidance on museum
environment, storage, exhibits, handling, packing
and shipping, and pest management

Assists in development of Integrated Pest
Management (IPM) and
housekeeping/maintenance programs

Assists in development and preparation of
emergency operation plans

Conservation Treatment

Curator/Collections Manager/Archivist

Documents history, significance, value, and proposed
use of each object to be treated

Determines what should be treated

Develops and monitors contracts for conservation
services

Assesses, in consultation with conservator, the
suitability of written treatment proposals and
authorizes treatments

Monitors progress of treatment for each object

Incorporates results of conservation treament into the
catalog record

Ensures continuing care for treated objects

Conservator

Examines and documents conditions and problems
of individual objects and collections

Prepares treatment proposals for curatorial review
and approval

Performs suitable treatments
Documents treatments performed

Recommends methods for the future maintenance
and care of treated objects

Performs analysis for research and interpretation

Figure 3.1. Comparison of Roles of Curator/Collections Manager/Archivist and Conservator in Object
Conservation Management in the Museum
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2. How are systematic field
collections prepared?

3. What are the NPS information
resources for conservation?
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Scientific collections, such as natural history and archeology collections
recovered in the field are often prepared by the collector with expertise in
an academic discipline such as archeology, botany, herpetology,
paleontology, etc.). Depending on the discipline, different techniques are
used in the field to uncover, clean, sample, identify, stabilize, and preserve
materials so that the collections can be used for research and exhibit, and to
ensure their long-term preservation.

Some specimens such as certain marine invertebrates, soft-bodied insects,
amphibians, reptiles, and fish may be preserved in ethanol. Initial
preparation may include fixing the specimen with formaldehyde (or
formalin) in the field prior to storing them in alcohol, so that
decomposition does not occur. However, the use of formaldehyde to fix
biological specimens makes the recovery of DNA more difficult and may
compromise future research. Archeological collections may be washed
and sometimes treated with chemicals to remove soil and/or mineral
deposits so surfaces can be examined. However, washing ceramics and
lithics, and treatment with chemicals may remove or contaminate protein
residues present. For that reason, a subset of the sample should be stored
without preparation. Within the museum, preparators often continue to
work on collections, most notably with paleontology and bioclogy
collections. Many are responsible for collections care, as well as the
fabrication of specimen mounts and supports.

All techniques used before accessioning an object or specimen, and later in
the museum, directly affect its long-term preservation. Therefore, all work
done on the object or specimen must be documented. There are also many
health and safety concerns associated with certain preparation techniques.
The curator and conservator must work with field researchers and
preparators so that from the time the specimens and objects are collected,
thoughtful choices are made to their long-term preservation, and that work
is done in a safe environment. This collaboration should start before the
collections are made. (See the NPS Conserve O Gram technical leaflet
series for information on many of these concerns.)

NPS museum resources on conservation and preventive care include the
publications below and are available at www.nps.gov/history/museum:

o NPS Museum Handbook, Part | (MH-I) contains extensive information
on the essential components of a preventive-care program. Review the
chapters on techniques for setting up your preventive maintenance
programs, including security and fire protection, pest management,
emergency planning, environmental monitoring, storage, and handling,
packing and shipping. Appendices contain specific information on the
preventive care of a variety of materials, such as archeological or
natural history objects, metals, ceramics, and glass.

e NPS Conserve O Gram (COG) leaflets are short technical leaflets on
specific topics in collection care and planning intended for collections
management staff. They expand and update the information contained
in the MH-I. These leaflets cover a wide range of subjects including:

=  General museum collections care
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4. What are some other sources
for conservation information?
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= Security and fire protection

= Emergency preparedness planning
= Curatorial health and safety

= Museum collections environment
= Biological Infestations

= Museum collections storage

= Various object types, such as archeological objects, archival items,
metal, natural history specimens, paper, and others

= Handling, packing and shipping

= Museum exhibits

= Historic house museums and historic furnished structures
=  Creation, care, and storage of digital materials

NPS Tools of the Trade is a listing of curatorial supplies and
equipment. It includes museum record keeping materials; storage
containers, specialty curatorial items, natural history supplies, museum
cabinetry, shelving and racks, and environmental monitoring and
control apparatus. Tools of the Trade_provides instruction-on how to
obtain museum supplies and equipment and source information for
purchasing supplies or equipment. The NPS Park Museum
Management Program (PMMP) updates this list periodically and
makes it available to regional offices, parks, and centers.

Interior Collections Management System (ICMS), formerly ANCS+, is
the collection management documentation system provided to all parks
for cataloging and other documentation purposes. It contains
associated modules and supplemental records that allow you to
incorporate information provided by a conservator. This includes
condition description, treatment reports and maintenance
recommendations. The conservation associated module (conservation
module) allows park staff and conservators to efficiently incorporate
survey, treatment, and analysis information into object documentation.

Several NPS conservation laboratories work on park museum objects.
Conservators from these labs can assist with surveys, carry out
treatments and provide advice on conservation and conservation
contracting. The labs are at:

= Harpers Ferry Center, Harpers Ferry, West Virginia
= Northeast Cultural Resources Center, Lowell, Massachusetts
= Western Archeological and Conservation Center, Tucson, Arizona

There are many conservation information resources outside the NPS. Refer
to the bibliography and web sources section, Chapter 8, Conservation
Treatment of this handbook, and the Conserve O Gram bibliography.
Consult with your regional curator and NPS conservators if you need more

NPS Museum Handbook, Part | (2012)
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5. What do | need to do to
develop a preservation
program for my park?
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information.

There are a variety of actions to take in planning and carrying out your
preservation program.

Remember: Museum preservation is an ongoing process, not a one-
time effort.

A well-planned program makes for a more efficient use of staff time and
funding. Your program should include the following actions:

e  Document the collection as required by the NPS Museum Handbook,
Part 11: Museum Records (MH-II).

e Conduct a self-evaluation to identify deficiencies using the NPS
Checklist for Preservation and Protection of Museum Collections (see
Appendix F.) Use the Automated Checklist Program (ACP), one of the
utilities in ICMS, to complete and submit your Checklist. You must
keep the Checklist up-to-date. The Checklist is also used for NPS
Servicewide and Department of the Interior (DOI) reporting
requirements. Use reports from the ACP to provide the “number of
standards met” and the “percentage of standards met” to report
accomplishments. For more information, see the ICMS User Manual,
Appendix G: The Automated Checklist Program.

e  Start your preventive care program by correcting as many deficiencies
as possible. As you correct each deficiency, your preventive care
program will begin to take shape. Next, develop program documents
to implement the recommendations in your Collection Management
Plan and other surveys. The program includes:

= monitoring, evaluating, and controlling the museum environment
in storage and on exhibit

= using proper techniques for the handling, storage, exhibit, and
packing and shipping of objects

= implementing a housekeeping plan
= implementing a housekeeping plan
= providing security and fire protection
= planning for emergency operations
= inspecting objects on a regular basis
= applying for conservation treatment when necessary
e Complete a Collection Management Plan (CMP) to assess your park’s
collection management program and to provide specific guidance on

improving the care of the collections

e Complete a Collection Condition Survey (CCS) of the collection after
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C. The Collection Management

1. Why should my park have a
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Plan

CMP?

examining the objects and assessing condition and treatment needs.
Based on this report and available information regarding use and
significance of each object, develop a prioritized object conservation
treatment list.

e If you have a historic structure housing museum objects, assess the
condition and preservation needs of the structure. Make sure that the
actions you take to preserve the museum objects don’t harm the historic
structure. See Section E for more discussion about preservation of
collections in historic structures.

e  Prepare budget documents to improve and maintain the collections care
program. See Chapter 12: Programming, Funding, and Staffing, for
information on programming and budgeting.

e Develop and implement training sessions or obtain external training for
park staff who handle and work with museum objects.

Use this handbook together with the CMP and CCS to establish and
implement a long-term, ongoing program for the preventive care and
treatment of your collection. These documents will help you budget time,
funds, and staff to address preservation needs.

A Collection Management Plan (CMP) is a review of your park’s collection
management program. It identifies problems, captures current conditions
and practices, and makes recommendations on the management and care of
the collections. To prepare the plan, use consultants from outside the park
that have expertise in different areas. They can advise on how to improve
your program efficiently and effectively. A Collection Management Plan
provide guidance on issues such as:

e Scope of Collection Statement (SOCS)
e museum records and documentation

o different types of collections, including archival and manuscript
collections

e preventive care issues, including environmental conditions, storage,
fire and security protection, and emergency management

e collections accessibility and use

staffing and funding needs

Refer to Appendix F for an example outline of a CMP.

A CMP provides recommendations for improving collection management at
your park. Use it as a prioritized planning document to identify and
prioritize tasks and to identify long-range curatorial staffing needs,
including:
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2. What is the process for
having a CMP done at my
park?

NPS Museum Handbook, Part | (2012)
Preservation: Getting Started

e documenting your collections
e caring for them in a way that will best preserve them

e making them available for use

A CMP provides the framework to help you organize the variety of
collections management tasks for which you are responsible.

Follow these steps to have a CMP done for your park:

Request the plan.

Include a project statement describing the need for a CMP in the Project
Management Information System (PMIS). Consult the regional curator for
assistance in requesting a CMP. Refer to Chapter 12 for guidance on
programming and budgeting for museum collection management

Select a planning team.

To ensure objectivity and diversity of views, select a team of NPS or
contract museum professionals with expertise appropriate to the nature and
needs of the park’s collections. The team is made up of curators or
collections managers and may include an archivist and conservator. The
regional curator may assist with the plan. The CMP team visits your park
and collects information from park staff, the regional curator, and other
regional specialists, as appropriate.

Prepare and review the plan.

Assign a team coordinator from outside the park. The coordinator’s duties
include:

e coordinating selection of team members

e planning the site visit

e coordinating pre-visit activities, such as preparing a pre-visit
questionnaire for park staff and collecting previous planning documents

e coordinating on-site activity to ensure the team collects adequate and
appropriate information

e preparing a briefing for the superintendent at the opening meeting and
a summary of findings for the close-out meeting

e as requested, writing a trip report for the park and the region outlining
the general findings and recommendations, including those that should
be implemented prior to the completion of the CMP

e reviewing and editing the draft plan and forwarding it to the park for
review and approval

Individual team member duties include:

e reviewing all relevant park documents ahead of the visit
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e participating in the site visit
e evaluating collections, facilities, park procedures and record keeping

e writing assigned sections and submitting them to the team coordinator
by the deadline

e revising sections as necessary based on comments

The coordinator submits a review draft of the CMP to the park and region.
A draft may be submitted to PMMP and other WASO offices as
appropriate. A revised draft addresses and incorporates comments as
appropriate. The superintendent approves the final document upon
recommendation by the regional curator and concurrence of the regional
deputy director.

Distribute the final plan.

Distribute your CMP to all offices and repositories listed in Director's Order
#28: NPS-28 Cultural Resources Management Guideline, Appendix D:
Distribution/Availability of Final Cultural Resource Reports. There may be
other offices designated by your park or region for distribution.

Note: Sensitive information, such as security systems, is considered
restricted information and must be kept secure. Do not release to any
individuals or offices, other than the superintendent and the facility
manager.

Implement the plan.

The plan lists a variety of tasks that take time and often money to
implement. Use these tasks to develop a strategic plan of accomplishable
goals. Some tasks can be completed quickly; others require long-term
planning and effort. Review the plan regularly to be sure you are
completing necessary actions.

It may be necessary to update the plan as your situation changes; for
example, as you add new collections or build new facilities. Consult with
your regional curator about options for updating your plan.

3. What other kinds of surveys There are several other useful planning tools. Each focuses on one aspect
and plans will help me of preventive care and provides in-depth information. Some are
preserve collections? requirements on the Checklist for Preservation and Protection of Museum
Collections. Refer to the associated chapters in this handbook, the checklist
in Appendix F and the ACP in ICMS unless otherwise specified. These
documents include:

e security survey, which assists in planning for appropriate security
systems (Checklist question H.2). See Chapter 9: Security and Fire
Protection.

o fire protection survey, leading to a structural fire management plan
(Checklist question H.3). See Chapter 9: Security and Fire Protection.

e storage survey, leading to a Collection Storage Plan (CSP) (Checklist
question H.7). See Chapter 7: Museum Collections Storage.
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e archival survey, to identify records that should be considered for
inclusion in the park archives, provide a collection level description of
materials, develop a draft processing plan, review legal issues, identify
preventive care issues for the archival and manuscript collections, and
provide planning advice for future work. See MH-II, Appendix D:
Archives and Manuscript Collections.

e general condition survey, to evaluate the overall condition of
collections and make recommendations about how to improve
preventive conservation and care practices. This survey may be part of
a CMP or a stand-alone document.

e written recommendations by an appropriately qualified professional,
for improving the museum environment (temperature, relative humidity
and light) based on ongoing park environmental monitoring (Checklist
question H.1). See Chapter 4: Museum Collections Environment.

e The Collection Condition Survey (CCS) identifies condition and
treatment needs and may include preventive care recommendations
(Checklist question H.6.).

e  Museum Housekeeping Plan that provides a framework for routine
and special housekeeping tasks to ensure consistent care of
collections. See Chapter 13: Museum Housekeeping.

D. The Collection Condition
Survey
A Collection Condition Survey (CCS) is a report on the status of the
condition of groups of like objects in a park’s museum collection.

Select a conservator with the appropriate expertise for the segment of your
collection to be surveyed, such as photographic conservator to survey your
historic photographs to determine treatment needs and record baseline data
for future assessment of deterioration. Another conservator may examine
and evaluate the objects on exhibit for signs of deterioration, as well as the
mounts, lighting, case design, and construction. The survey report may also
include recommendations about preventive care needs, such as storage
techniques, environmental conditions, and pest control.

Your goal is to achieve a comprehensive evaluation of the entire collection.
Over time, you may need several different surveys by conservators who
specialize in different types of materials. Your needs will depend on the
size and type of your collections, and park programs and priorities.

You must use a qualified professional conservator to do a Collection
Condition Survey.

You can work with a National Park Service conservator or an outside
contractor. If you contract with a conservator from outside the NPS,
consult with your regional curator and get recommendations and
descriptions of previous work to be sure the individual is qualified.
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1. How do the CCS and the The CMP and the CCS both contain information on preventive care.

CMP overlap? Recommendations on preventive care included in a CMP usually focus on
general conditions in exhibit and storage areas. Curatorial specialists other
than conservators may make these recommendations. The preventive care
recommendations made by a conservator in a CCS provide guidance on
how to slow or minimize deterioration outlined in the object-by-object
survey. Generally, the CCS is requested once the CMP is completed.
Conservation treatment is only appropriate once the collections are
documented and preventive care programs are in place.

2. What are the steps involved in  Request the survey.
the survey process? To request a CCS, consult the regional curator for assistance. Refer to
section C.2 and Chapter 12 for guidance on programming and budgeting.
Be sure to include the need for a conservation survey in PMIS.

Select the conservator(s).

A NPS or contract conservator or team of conservators will visit your park
to observe, analyze and collect information that goes into the CCS. The
team size depends on the types of materials to be examined at one time.
Conservators conducting a CCS must be specialists in the treatment of the
specific class of objects they are examining (such as, furniture, textiles,
metals, archeological objects, paper, books, paintings, ethnographic objects,
or natural history specimens). To ensure the conservator you select has
appropriate knowledge and experience to evaluate your collection, ask for a
written response to the following questions:

e What kind of training do you have? Conservators get training both
through academic departments and internships. They should be willing
to describe to you how their training is appropriate to your park’s
needs.

¢ How long have you been a conservator? You want to work with
conservators who have finished their training and worked
professionally for at least five years.

e What percentage of your business is conservation? The conservator
should spend most of his/her time doing conservation work.

e Have you worked on this type of material/done this kind of survey
before and how many times [separate occasions] you done this work?

e Can you give me references and contacts of previous clients?
e What museum conservation organizations do you belong to?
e Are you a member of AIC at the Professional or Fellow level?

e Do you agree to follow the AIC Code of Ethics and Guidelines for
Practice?

e Are you available when | need you?

You are looking for a knowledgeable, experienced conservator who has
considerable experience in working on the type of material that you have in
your collection. If a conservator agrees to follow the AIC Code of Ethics

3:14 NPS Museum Handbook, Part | (2012)
Preservation: Getting Started



NPS Museum Handbook, Part | (2012)
Preservation: Getting Started

and Guidelines, they are agreeing to follow current and generally accepted
standards and practices of the conservation profession.

See Figure 3.2 for an sample Scope of Work (SOW).

Conduct the survey.

The conservator needs to evaluate all your collections in storage and on
exhibit in order to evaluate both the objects and the conditions in which
they are housed. Each conservator will conduct the survey a little
differently, but you should expect to provide:

e astaff member to work with the conservator to:

= access collection storage rooms, vaults, cabinets, shelves, and
other locations where objects are stored

= assist in moving heavy or unwieldy objects

= answer questions and provide data about environmental
monitoring, IPM programs, preventive maintenance, collection
use, housekeeping, object storage, storage plans, potential exhibit
use, plans for future acquisition and deaccessioning and other
information as necessary

e asuitable workplace near the objects

e catalog, accession, and previous conservation (treatment and survey)
records when required

e access to Interior Collections Management System (ICMS) or pertinent
collection documentation

Note: Access to ICMS is only necessary if the SOW requires the
conservator conducting the survey to enter information from the survey
directly into ICMS. Alternatively, the conservator can prepare the
information using compatible software such as Microsoft Excel for park
staff to enter into ICMS. Conservation documentation can also be scanned
and attached to the pertinent ICMS record.

Prepare and review the CCS report.

Develop a written schedule outlining specific tasks at the start of the
project, and agree when a draft report will be available for review. A one to
three month period is a reasonable amount of time to produce a draft report.
Review the draft carefully and request additional information and
clarification where necessary. Multiple review drafts may be necessary.
The conservator should be able to finalize the report within another month,
once all NPS reviews have been incorporated.

Note: The CCS has a limited lifespan. Park staff should make sure that
cost estimates are current.

Distribute the report.

Distribute the CCS to the park and the regional curator and to others
designated by the park and region.
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3. What format should the CCS

4. What is the Condition Field in

3:16

have?

ICMS?

Implement the recommendations of the Collection Condition Survey
report.

The CCS report documents the condition of the objects that the conservator
examined, identifies treatment needs, and sets priorities for treatment based
solely on physical condition and risk. Evaluate this information in terms of
curatorial priorities, such as significance, interpretive programs, and
research needs in deciding which objects to treat. Balancing preservation
with access and use allows you to develop a conservation treatment
program. Implement the preventive care recommendations from the CCS
and engage a conservator to provide treatments.

Add CCS data on individual objects to collection records.

Section D.5 discusses how to incorporate this information into ICMS
records. Adding this information to ICMS ensures that it will be retained
with other information about the object for the long-term.

CCS reports will vary in the information they provide. Because they may
give general preventive care recommendations in addition to object-by-
object condition assessments, the structure will reflect the information they
contain. The CCS must include the following information:

e Introduction: Narrative introduction that gives general information
about the park visit (for example, park name, dates, name of
conservator(s), and explanations of all technical terms).

e General recommendations: General recommendations and preventive
care tasks as appropriate.

e  Object-by-object assessments: Individual object assessments with a
narrative (text format) and an optional checklist format of conditions.
Include information to complete the ICMS condition field on the
catalog record. See a description of this field below.

e Summary wording: Language that can be incorporated into Resources
Management Plan (RMP) and/or Performance Management
Information System (PMIS) statements. See Figure 3.3 for examples.

The conservation module in ICMS allows the incorporation of information
on condition and maintenance collected in conservation surveys directly
into ICMS collection management records. The ICMS User Manual
provides guidance on how to use the Conservation Module. See Chapter 4,
section 11, Associated Modules.

Have the conservator supply standard NPS abbreviations for the Condition
field on the Collection Record for each object examined for the CCS.
Incorporating this information into your ICMS catalog records will help
parks, centers, and the Park Museum Management Program make better
estimates of the condition of park collections Servicewide. It also allows
you to track change in condition over time.

For objects, use one term from each of the two criteria groups below:
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Group | Abbreviation
Complete: 100% of object present COM
Incomplete: | more than 50% and less than 100% of INC

object present
Fragment: less than or equal to 50% of object FRG

present
Group 11

The following descriptions are for the object in hand regardless of
whether it is complete, incomplete, or fragmentary. Note that an object
can be incomplete, yet still be in excellent or good condition.

Abbreviation

Excellent:

No damage or deterioration. No
treatment needed; no change will occur
with good preventive conservation
practices in place (such as a pristine
porcelain plate).

EX

Good:

Minor damage and no active
deterioration. No change will occur
with good preventive conservation
practices. Minor cosmetic treatment
may be needed before exhibit (such as
heavily used historic objects)

GD

Fair:

Some damage and/or slow but active
deterioration. Treatment may be
needed to stabilize or before object is
exhibited (such as a decorative ceramic
object with losses to the rim, or slowly
rusting iron objects).

FR

Poor:

Significant damage and/or active
deterioration. Treatment is needed to
prevent additional damage or
deterioration (such as a table with one
leg missing, making it structurally
unstable or an archeological copper
alloy object with “bronze disease™).

PR

Make entries using a slash between each term, such as INC/FR. Examples

include:

e Anunbroken drinking glass with no surface deterioration and no
deposits would be COM/EX.

e Asingle archeological painted ceramic sherd that had been abraded
during burial would be FRG/GD.

e A chest of drawers with lifting and lost veneer would be INC/FR.

e A leather saddle with red rot would be COM/PR.
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5. What other information can |

E.
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add to the ICMS collection
management program?

Preservation of Historic
Structures Housing Park
Collections

The ICMS Conservation Module provides a way for parks to easily extract
data from the condition assessments and include that data in the collection
management records. The conservator doing the survey can enter data
directly into the conservation module or use compatible software, such as
Microsoft Excel that will allow the park staff to import the data into the
appropriate fields in ICMS. The ICMS User Manual includes instructions
for using the conservation module and importing data. See Chapter 4: 11
for use of the Conservation Associated Module and Chapter 8: IV for
importing data into ICMS.

Condition description: The Condition Description (Cons Descrip) field
appears in two places in ICMS; the catalog record and the conservation
module. If there is existing data in this field, append it with the new data
from the current condition description and include the conservator's name
and date.

Conservators may use terms that are different from ICMS field names.
Have the conservator identify the equivalent ICMS field names in their
documentation. See Figure 8.1 in this handbook for a listing of equivalent
terms that will allow you to copy and paste information from the
conservator’s documentation into the catalog record. Be sure to incorporate
it as a requirement in your SOW and contract.

Some conservators use a narrative form that is readily copied and pasted
into the field, others use a checklist. The curator can also scan conservation
reports into the catalog record.

Preservation Supplemental Record: Use the Preservation supplemental
record in ICMS to record the treatment priority determined by the
conservator, see the NPS ICMS User Manual, Chapter 3: Supplemental
Records, X1V Preservation Supplemental. Record that the object was
surveyed as well as any treatment priority indicated by the conservator.

Maintenance Associated Module: Use this module to record regular
maintenance recommended by the conservator. This module will help you
develop schedules for carrying out and documenting maintenance
treatments. For example, if a conservator recommends monthly vacuuming
of all upholstered furniture on display, record it here. For information, see
the NPS ICMS User Manual, Chapter 4: Associated Modules, VI
Maintenance Associated Module.

Museum collections may be housed in a historically significant structure.
Historic structures have their own preservation needs that may differ from
the needs of the museum objects. Be aware that the environment that best
preserves museum objects may differ from the best environment that
preserves the structure. This requires balancing the needs of managing
museum objects housed in a historic structure with the preservation needs
of the historic structure itself.
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Certain conditions that are optimal for museum collections may cause more
wear on the structure than its original use. These include:

e Installation of museum exhibits or storage areas may impose loads or
require physical design changes to the structure in conflict with its
original design and historic integrity.

e Controlling and maintaining certain relative humidity levels may cause
serious damage to the structure such as condensation within walls and
spalling of exterior finishes.

e Installation and operation of modern mechanical, electrical, plumbing,
security, and fire detection and suppression systems will require
changes that impact and may damage the historic and structural
integrity of the structure.

Find passive ways to control climate and light levels whenever
possible

Rather than installing a complex mechanical system that may damage the
structure and be hard to maintain, find passive and sustainable ways to
control temperature, relative humidity and light. This includes using
historically sympathetic methods such as installing appropriate period
blinds or shutters.

To improve collections care in the historic structure, first do a systematic
assessment of risks. By identifying, quantifying and prioritizing risks and
appropriate actions, you will be able to make an informed decision that
ensures the long-term preservation of both the collections and the historic
structure. Consult with the regional curator, historical architects and
preservation engineers familiar with these issues. Seek the assistance of
other curators, conservators, historical architects, and preservation
engineers who have done similar projects. Consider the following factors
in your decision-making process:

e nature, condition, and preservation needs of the museum collection

e nature, condition, and preservation needs of the historic structure
housing the museum collection

o effects of the planned use (for example, interpretive programs) on the
historic structure and the museum collections

The concerns for preserving objects and historic structures that house them
are outlined in the New Orleans Charter for Joint Preservation of Historic
Structures and Artifacts. (http://www.apti.org/resources/chartersl.cfm).

Use these principles when developing your own preventive care projects
for museum collections in historic structures in your park.

You must have a Historic Structure Report (HSR) completed prior to a
major intervention (such as an intrusion detection system, fire
detection/suppression system). Any project, activity, or program that can
result in changes in the character or use of historic properties that meet
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National Register criteria are subject to Section 106 review (36 CFR 800).
Consult with your park or regional office historical architect and
preservation engineer, and refer to D.O. #28: Cultural Resource
Management Guideline for guidance.

When structures cannot be conditioned to ensure proper collection storage,
consider centralized storage.

F. Glossary

Agents of deterioration — those agents that act upon museum objects to cause physical and/or chemical changes that
limit their lifespan due to deterioration or damage. The agents are listed in Section A.1.

Archivist — a professional responsible for managing and providing access to archival and manuscript collections
Collections Manager — a professional responsible for managing and providing access to museum collections

Conservator (museum objects) — a person trained in the theoretical and practical aspects of preventive conservation
and care, and in performing treatments to prolong the lives of museum objects. Most conservators specialize in
specific classes of collections. They formulate and implement conservation activities in accordance with an ethical
code such as the AIC Code of Ethics and Guidelines for Practice.

Curator —in the NPS, a person professionally responsible for the management, preservation, and use of museum
collections. Collection management responsibilities include acquisition and disposal, documentation and cataloging,
preventive conservation and care, storage, access, interpretation and exhibition, and research and publication. The
curator is a discipline or material culture specialist (such as archeology, history, biology, or fine arts). Curators on
park staffs who work directly with collections are known as museum curators; curators in other offices are known as
staff curators. In the absence of archivists, curators are responsible for archival collections.

Object Conservation — measures taken to prolong the life of a museum object and its associated data

Preservation — the act or process of applying measures to sustain the existing form, integrity, and material of an
object by activities that minimize chemical and physical deterioration and damage and prevent loss of information;
primary goal of preservation is to prolong the existence of cultural property

Preventive Conservation (or Preventive Care) — non-interventive actions taken to prevent damage to and minimize
deterioration of a museum object. Such actions include monitoring, recording, and controlling environmental
agents; inspecting and recording the condition of objects; establishing an integrated pest management program;
practicing proper handling, storage, exhibit, housekeeping and packing and shipping techniques; and incorporating
needed information and procedures about objects in emergency operation plans.

Reformatting — for preservation, producing a copy of an original item or copy in the same or a different format to
preserve the information it contains. Making a copy negative or digital copy of an original photographic negative is
an example of reformatting.

Restoration — interventive treatment action taken to bring an object as close as possible to its original or former
appearance by removing accretions and later additions and/or by replacing missing elements

Stabilization — interventive treatment action taken to increase the stability or durability of an object when preventive
conservation measures fail to decrease its rate of deterioration to an acceptable level or when it has deteriorated so
far that its existence is jeopardized

Treatment — the deliberate alteration of the chemical and/or physical aspects of museum objects, aimed primarily at
prolonging their existence; treatment may consist of stabilization and/or restoration
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SCOPE OF WORK (Sample)

Collection Condition Survey

[Park Name]
I. Background Statement
Provide information on the size and breadth of collections and why a Collection Condition Survey is needed.

The park requesting a Collection Condition Survey of collections is:

[Name - Address - Telephone number - Email Address]

Il. Purpose/Objectives

A. The purpose of the work is to 1) conduct an on-site Collection Condition Survey (CCS) at [PARK] and 2)
produce a report identifying the conservation and preservation needs of individual objects stored and exhibited at
[PARK]

The survey will focus on material stability to determine object conservation treatment needs; including determining
and recording the condition of individual objects or groups of objects in the collection in need of professional
conservation treatment. The survey will also include recommendations for preventive care, and improvements to
museum storage and exhibit conditions.

The results of the survey will provide guidance to (PARK) and regional curatorial staff in setting priorities for object
stabilization and/or treatment, and preservation management of the park collections. The survey will also facilitate
budgeting, scheduling, and subsequent communications with conservators regarding treatment. Object-specific data,
using a compatible documentation or software format that identifies equivalent ICMS data fields from the survey
will be entered into ICMS, the park's automated collections management system. The survey will indentify ICMS
compatible

B. The conservator must comply with the Code of Ethics and Guidelines for Practice of the American Institute for
Conservation of Historic and Artistic Works (AIC) in all work performed.

C. Atime will be set for the site visit in conjunction with the park Superintendent and the Conservator when it is
convenient for both parties.

D. Prior to the visit the park will provide:
e acopy of the Scope of Collection Statement (SOCS),

e copies of any previous surveys or reports that may assist the conservator in understanding the history of park
collections including:

— Collection Management Plan

—  Collection Storage Plan

—  Environmental monitoring records
—  Fire protection survey

— Emergency Operation Plan (EOP)
—  Structural Fire Plan

— Intergrated Pest Management

— Facility Checklist

— Housekeeping Plan

Figure 3.2. Sample Scope of Work for Requesting a Collection Condition Survey (CCS)
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E. Approved in advance by the Superintendent, the park staff will provide on-site:

e asuitable work space

e supervised access to collection storage rooms, vaults, cabinets, shelves, and other locations of museum objects
e opening and closing of storage cabinets and vault or other containers that may be locked

e assistance with moving heavy or unwieldy objects

e access to museum property accountability (catalog and accession) and conservation (treatment and survey)
records when required

e answers to questions about existing environmental monitoring and control, preventive care of objects, uses of
objects, plans for future acquisition and disposition of objects, plans for future exhibition of objects, and the
park's pest management program

e other information as needed

F. Prior to the visit the Service Provider/Conservator will provide:

. A vitae that clearly demonstrates an expertise in the conservation of museum objects and a history of
completing work of this scope and character. Qualifications must include a comprensive work history showing
specialized training in the field of conservation.

. A list of references from museum professionals with first hand knowledge of work performed.

. Condition Worksheet, blank and completed

. Final report of work completed

11, Tasks

The conservator will

A. Conduct an entrance interview with the Superintendent and designated park staff (curatorial, maintenance and
other resources staff) upon arrival at the park. The purpose of the interview is to explain to the staff the
conservator's methodology and anticipated survey schedule and to detail any local support that may be needed.

B. Conduct a hands-on survey of collections by examining each object individually, or, as appropriate, by
examining representative samples of large groups of similar objects.

The following factors will be considered in determining the object condition and conservation treatment needs of
groups of similar objects in storage and on exhibit:

e The nature of the environment in which collections are stored or exhibited including building structure,
temperature, relative humidity, dust, natural and artificial light sources, pests, air pollution, and other agents of
deterioration, as well as the local climate conditions.

e  Storage methods, mounts, and techniques including appropriateness, quality, and efficiency of use.

e Evidence of recent damage or deterioration, including failure of preservation treatments, damage to objects
during their use for interpretation and study, effects of visitor handling or vandalism, and deterioration due to
adverse environmental factors.

e Any other general or specific issues concerning the collection's preservation, conservation, and/or treatment
needs.

C. Upon completion of the survey, the conservator will meet with the park Superintendent and designated
curatorial staff to review the survey results. The close-out meeting should cover the findings and recommendations
the Conservator anticipates including in his/her report. At this time, the conservator will gather any data or
information not already obtained that will be required for production of the survey report.

Figure 3.2. Sample Scope of Work for Requesting a Collection Condition Survey (continued)
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D. The conservator will prepare a written report of the completed survey using software designated by the park. The
report shall include the following elements:

e Brief description of the schedule, sequence, procedures, and methodology used in conducting the survey in the
park; identification of person(s) conducting the survey; identification of park staff who were involved in the
survey and how they were involved; a brief summary of the entrance and exit interviews

¢ Condition information on individual objects and/or groups of objects in a park-compatible electronic format.

This information must either be entered into or be transferrable to the ICMS Conservation Module [required and
optional fields are described in the ICMS User Manual, and see also figure 8:3 for equivalent conservation
terminology.] The contractor will provide data for these fields on disk using a template provided by the park. If the
Conservator does not enter then data directly into the ICMS conservation module the park will transfer this
information into ICMS.

E. When preventive maintenance treatment or simple treatments can be done by the park; park staff will be
identified, the treatment will be briefly described and materials will be recommended. All recommended materials
shall be commonly used by conservators and selected for reversibility, stability, and ease of use. Materials shall be
described generically, though brand names also may be given for reference purposes.

F. Provide instructions for the park curatorial staff to follow when carrying out work that the conservator
recommends they perform. In most instances, instructions will be common practices.

G. Provide a time estimate required for a professional conservator to carry out each recommended treatment. If
possible, provide a cost estimate for the treatment if done by a conservator specializing in that discipline. The park
can use this information to program funds to accomplish the work. When appropriate, note economies of cost or other
benefits that might be realized by simultaneously treating similar objects, or objects with similar treatment needs.

IV DELIVERABLES AND PAYMENT SCHEDULE

A. Provide five copies of the draft survey report on single sided 8 1/2" x 11" paper. Each line must numbered on the
left side of the page. The following must be included; a title page listing the park name, the conservator's name,
project completion date and numbered table of contents. An electronic file of the document must be provided to the
park. Individual object information must be provided in electronic format as described in the ICMS User Manual.

B. The final CSS report must be on 8 1/2" x 11" neutral pH, high alpha cellulose, white paper such as Permalife
Bond Paper or equivalent, single-sided and paginated, and printed using carbon-based, black laser printer ink. The
following must be included; a title page listing the park name, the conservator's name, project completion date, and
paginated table of contents. An electronic copy and two hard copies must be provided to the park. The electronic
file (CD or DVD or other compatible format) must be labeled with the same title as the report plus the file name.
Any revised individual object information must also be provided in electronic format as described in the ICMS User
Manual.

C. Photographic documentation
The conservator must provide the following:

o Digital files with full color images of each object in an uncompressed TIFF format with Dublin Core metadata
provided for each image. JPEG files or any form of lossy compression files will not be accepted.

e Hard copy color prints all images photographed.

e Asigned release form granting copyrights of all photographs to the park. (See NPS Museum Handbook, Part 111,
Figure 3.4, Assignment of Copyright by Contractor.). The Conservator may keep a copy of each image for
private or educational use. Images kept by the Conservator may not be used in for-profit publications, for , for
commercial distribution, or for exhibitions by the surveyor or any other individual or institution without written
permission from the Superintendent or Park Curator. The credit line shall include the following information:
"Courtesy of the National Park Service," Park Name, Object Name, Object Date, Catalog Number.

Figure 3.2. Sample Scope of Work for Requesting a Collection Condition Survey (continued)
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The

A separate sheet of photographic captions will be prepared and electronic file will be included in the disk (CD
or DVD) with the report. When applicable, the captions will link directly to an object's accession or catalog
number. The number shall be written in carbon black ink or pencil on the non-emulsion side of the image on
the border or non-image area in neat, easily readable print.

Payment shall be made in two phases.

Phase | involves the site visit and preparation of the DRAFT Collection Condition Survey. The first draft shall
be due 30 days following the site visit. Upon receipt of the draft document and an invoice for 50% of the total
sum shall be delivered to the contractor. The park will provide government review comments within 30 days.

Phase Il includes delivery of the final document, which is due 30 days following receipt of the review
comments. Phase Il payment of the remaining 50% of the total sum will be delivered upon receipt and
acceptance of the final documents and receipt of an invoice.

final Collection Condition Survey shall be sent to:

[Name - Address - Telephone number — Email address]

Figure 3.2. Sample Scope of Work for Requesting a Collection Condition Survey (continued)
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Project Description

The park has a collection of approximately 300 desiccated wood and fiber objects recovered from dry caves
throughout the Southwest. These materials include basketry, sandals, textiles, cordage, and a number of small
wooden artifacts. In 2011, a conservator carried out a Collection Condition Survey (CCS) on this collection.
Obijects were prioritized for treatment and a basic treatment methodology was recommended.

All objects will be treated in accordance with the recommendations outlined in the CCS. A professional conservator
with experience in wood and fiber will perform the work. The conservator will photo-document the objects in high
resolution digital format and provide reports of the treatments performed on this group of objects. All activities will
follow the Code of Ethics and Standards of Practice of the American Institute for Conservation of Historic and
Artistic Works. The conservator will provide information that for inclusion in ICMS..

Needs: Stabilization of loose fragments, basic cleaning, removal of deposits from burial and construction of
specialized mounts. Conservation treatment will also identify fiber and wood types, stabilization and cleaning
protocols and mount construction methodology. These objects are primary sources for archeological research and
conservation treatment is necessary so that the materials can safely be made available to researchers for study.
Analysis carried out during treatment will add to the documentation available about these objects.

Recommendations will guide management decisions on future access and use, including exhibition. Photographs
resulting from the project will be included in ICMS database and made available online through the NPS Museum
Collections search module to increase public access to NPS collections.

Figure 3.3. Sample Project Management Information System (PMIS) Statement for Requesting Conservation
Treatment Based on CCS
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CHAPTER 4: MUSEUM COLLECTIONS ENVIRONMENT

A. Overview

1. What information is
included in this
chapter?

NPS Museum Handbook, Part | (2016)
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This chapter provides information on how to protect museum
collections from deterioration caused by interaction with the
surrounding environment. From the moment an object is created, it
begins to deteriorate. The factors that can cause or accelerate
deterioration are called “agents of deterioration.” See Chapter 3,
Section A, 1 for a more complete discussion. Environmental agents of
deterioration discussed in this chapter are:

e temperature

¢ relative humidity (RH)
e light

e air pollution

Basic information about these agents of deterioration is provided here
to enable you to recognize how they affect collections, how to monitor
them, analyze their potential impact, and how to control your
collections environment. Guidance is provided on how to identify,
eliminate, block, and/or minimize the negative effects of these agents
of deterioration. Information on collection environment, building
basics, and on non-mechanical methods to control your collections
environment is provided. The chapter provides recommendations for
temperature and relative humidity as well as lighting standards.

For more information, see the following sections:

E.4, What is the recommended temperature set point and
fluctuation range for general collections?

F.6, What is the recommended RH set point and fluctuation
range for general collections?

1.4, What are light standards?

Every park with collections must establish an environmental
monitoring and control strategy for collections in storage and on
exhibit. See Director’s Order 24, 4.3.12 Collection Condition which
states, “Monitor and record information about the environment in
spaces housing collections and manage the environment to maximize
preservation.”’

To promote long term collections preservation, make sure that all staff
that interact with the collection recognize the importance of
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2. Why is it important to
monitor, analyze, and
control the collections
environment?

3. What agents of
deterioration affect the
museum
environment?

NPS Museum Handbook, Part | (2016)
Museum Collections Environment

maintaining a suitable environment. See Chapter 7, Museum
Collection Storage and Appendix T, Curatorial Care of Biological
Collections for additional information.

Note: Guidance in this chapter applies to all collections housed or
exhibited in purpose-built, adapted structures, and furnished historic
structures. Information that applies only to furnished historic
structures is specifically noted.

Monitoring, recording and analyzing climate data allows you to
evaluate the risks posed to collections, adjust controls to better
maintain a suitable and stable environment, and take steps to minimize
damage from temperature (and variations in temperature), relative
humidity (and variations in relative humidity), and light and air
pollution. This, together with good collections management practices
outlined in this chapter and Handbook, will enhance object integrity
and preservation and reduce the need for invasive and costly
conservation. It is also important to recognize the need to reduce
energy consumption without compromising the integrity of the
collections.

The agents of deterioration discussed here are environmental forces
that act on objects causing chemical, physical, and biological damage.
The damage is cumulative and causes irreversible losses to
collections. These agents of deterioration are:

Incorrect temperature that can be:

too high causing gradual disintegration, discoloration, expansion of
certain materials and increased pest activity. For more information,
see Section B.2, What types of materials are in the collection and how
do they respond to environmental changes?

too low causing desiccation and embrittlement which results in
fracturing of paints, adhesives, and other polymers.

fluctuating potentially causing delamination and fractures in materials
due to the dissimilar expansive nature of the laminates.

See Section E.2 How does temperature affect objects?
Incorrect relative humidity can be:

too damp (over 65%) causing mold growth and/or swelling and
deformation of hygroscopic (typically organic) materials, corrosion of
metals, increased pest activity.

too dry causing desiccation of hygroscopic materials resulting in
shrinkage and cracking in certain materials such as ivory, teeth or
wood, and dehydration of some minerals.

above or below a critical value causing hydration/dehydration of some
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4. What are the steps to
protect collections
from environmental
agents of
deterioration?
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minerals.

fluctuating causing cycles of shrinkage and swelling organic materials.
If the material is constrained, this could potentially result in
deformation or/and fractures, causing layered hygroscopic materials to
delaminate and/or buckle, and loosening of joints of organic
components.

See Section F.5, What deterioration is caused by incorrect relative
humidity?

Light (radiation), both naturally occuring and artificial, is composed
of wavelengths, including:

ultraviolet radiation (UV) that causes weakening, chalking darkening,
yellowing and/or disintegration of the outer layer of organic materials
and some dyed or colored inorganic materials.

visible light that fades (bleaches) or darkens the outer layer of paints,
inks, dyes, wood, textiles, photos, plastics, and other organic and
inorganic materials.

infrared radiation (IR) that heats the surfaces of objects causing
disintegration and discoloration in materials (with the same impact as
that from high temperature) and desiccation of hygroscopic materials.
See Section | for detailed information on light.

Contaminants or particulate and gaseous air pollutants that
disintegrate, discolor, or corrode all types of objects, especially
reactive (such as metals) and porous materials. Contaminants include:

gases, pollutants such as hydrogen sulfide, nitrogen dioxide, sulfur
dioxide, formic and acetic acids, peroxides and ozone.

liquids such as plasticizers that ooze from adhesives and some plastics,
and grease from human hands.

solids such as dust that can abrade surfaces and provide nutrients for
pests, salt that corrodes metals.

See Section K for detailed information on pollution.

Take the steps below to develop a strategy to protect your collections
in storage or on exhibit.

e Know the collection

— Become familiar with objects in your collection, the materials they
are made of, and how they were made and used.
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Identify sensitve objects with special environmental requirements
or that have previous damage and how the damage was caused.

Monitor object condition. Develop a “critical eye” to evaluate
object condition and identify reasons for condition changes.

Be aware that objects will have acclimatized to the local
environment.

Seek visual cues to the agents of deterioration such as
condensation on cold surfaces, water stains on ceilings or walls,
and fading of organic materials such as textiles or botanical
specimens.

Know the structure and the building envelope housing the
collection

Understand the building in which collections are kept: its location
and orientation to the sun, its surroundings, the local climate, the
building envelope (materials used, insulation, openings such as
windows and doors, attic, basement, roof), the interior (floor plans,
furniture, mechanical systems if present, etc.). For more
information, see Section C, Building Basics for Collections.

Know your local climate and its impact on the building
envelope and on the collections environment

Monitor exterior climate conditions and seasonal fluctuations and
how they affect the building envelope and in turn, the interior
spaces housing the collections. Track and evaluate climate data for
long term trends. See Section C.4, How do structures respond to
the local climate?

Maintain a stable climate and minimize fluctuations

Determine the temperature and RH set point and a maximum and
minimum fluctuation range that accommodates the needs of most
of the objects in your collection and that takes the building housing
the collection and local climate into account.

For more information on how to determine these optimum set
points, see Section E. 4, What is the recommended temperature
range for general collections?, F.6, What is the recommended RH
set point and fluctuation range for general collections? and Section
H, Methods of Controlling Temperature and Relative Humidity
and consult with your regional curator and a conservator.

Containerize the collection

Organize the collection by material type and group sensitive or
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vulnerable materials to provide special environmental conditions
efficiently.

House objects in well constructed and sealed steel cabinets to
buffer against climate fluctuations and minimize exposure to light.
See Chapter 7, Museum Collection Storage.

Enclose open shelving or large objects with muslin or polyethylene
sheets to buffer or “containerize” collections.

House sensitive or vulnerable materials separately to provide
special environmental conditions efficiently. Create microclimates
for instable materials.

For more information, see Section H. 2, How do sealed cabinets
help stabilize the collections environment? and Chapter 7, A.2,
What is a multi-layered collection storage system and how does it
protect my collection?

Avoid the agents of deterioration in areas housing collections

Locate your collection storage away from the flood plain of a river,
stream, and lake or seashore.

Build or modify the storage facility so that is properly insulated,
has no windows (i.e., no natural light) in collections areas, and that
can readily maintain the selected temperature and RH set points.

Build or modify exhibit spaces to block UV and exposure to
daylight (radiation).

Do not house collections in basements or attics.
Block agents of deterioration when you cannot avoid them

Be pro-active in blocking agents of deterioration by identifying
problem areas and taking appropriate action.

You should:

Cover windows in re-purposed buildings with solid material to
block daylight (natural light) and minimize temperature and RH
fluctuations.

Install UV filtering materials on windows and fluorescent lights in
furnished historic structures and visitor centers housing
collections.

Fill cracks and gaps in the building envelope, including around
doors and windows, to better insulate the interior from the outside
environment and block pest entry.
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Test the methods used to block the agents of deterioration by
monitoring.

Monitor RH and temperature to find out if your climate control
system is working properly and if your mediation methods are
effective.

Monitor the light levels such as UV in exhibit areas.

Monitor objects for changes that correlate to agents of
deterioration and keep written documention.

For more information, see Section H, Methods of Controlling
Temperature and Humidity.

Evaluate and respond to the environmental information
gathered

Monitoring is a waste of time if you do not evaluate and use the
information to determine which mediation methods are working
and which need to be modified. Adjust your environmental
management practice accordingly in consultation with the park
facilities manager and a conservator.

For more information on blocking and controlling agents of
deterioration, see Section H. Methods of Controlling Temperature
and Relative Humidity.

Establish a preventive conservation strategy

Make informed decisions by ongoing monitoring and evaluation of
the collections environment.

Create an environment that mitigates agents of deterioration using
effective and practical preventive measures.

Carry out preventive conservation systematically to minimize
damage from the agents of deterioration once objects enter the
collection and to keep conservation treatment at a minimum.

Continuously monitor, evaluate, and respond to environmental
information and adjust your environmental practices when
necessary.

Develop a treatment plan to address specific problem objects in
your collection. Objects may enter your museum damaged and
deteriorated from use and exposure. Because of their history, even
in the best museum environment, some objects will need
treatment.
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For more information, see Section H, Methods of Controlling
Temperature and Relative Humidity and Section J, Monitoring and
Controlling Light.

B. Collections
Environment

Basics

1. What variables should  NPS collections are located throughout the U.S. in a wide range of
be taken into account  climate zones. They include different material types that are housed in
when determining the  variety of structures. Consider the variables noted below when
optimal collections establishing an optimal environment for your collection.
environment?

e Types of material in the collection. Certain materials are more
vulnerable or unstable than others. They may have different
temperature and RH requirements and are or may be more
sensitive to environmental fluctuations. House these objects
separately. Handle objects composed of more than one material on
a case-by-case basis. See Section E for information on
temperature and F.8 for RH recommendations for sensitive
materials.

e Type of structure housing the collection. Various structures,
such as purpose built, adapted, and historic structures are capable
of sustaining different temperature and RH ranges. The nature of
building type and materials, as well as openings such as windows
determine how effective a buffer the structure or building envelope
provides the collections from the exterior climate, including light
penetration.

e Local climate. Local climate and seasonal fluctuations impact the
building envelope, and in turn, the interior building climate. Work
with the facilities manager to ensure that the building envelope
mediates against temperature and RH extremes and fluctuations,
and light penetration. For historic structures, consult a historic
architect to ensure that this can be done without damage to the
historic fabric.

e Interior collections environment. Temperature, RH, dew point
(see Section F.1 for a definition of dew point), light and
contaminants are critical components of the collections
environment within the area housing the collection. They
influence the physical, chemical, and biological processes that
cause deterioration of organic and inorganic materials.

2. What types of Materials respond differently to environmental changes. Cultural and
materials are in the natural history object vulnerabilities are determined by their physical
collection and how do  and chemical composition and can be divided into three categories:
they respond to organic, inorganic, and composite. Become familiar with the
environmental
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changes?
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properties of materials in all categories in order to understand their
vulnerabilities and environmental requirements.

Organic objects: Objects that are derived from once living plants or
animals include wood, paper, textiles, leather, skin, horn, bone, teeth,
ivory, grasses and bark, lacquers and waxes, plastics, some pigments,
shell, certain fossils that are not fully lithified (combination of organic
and inorganic materials), and biological specimens. All organic
materials share certain characteristics and vulnerabilities. They:

e contain the element carbon

e are made of complicated molecular structures that are susceptible
to deterioration from extremes and changes in RH and temperature

e may be hygroscopic, that is, they absorb water from and emit
water to the surrounding air in an ongoing attempt to reach an
equilibrium

e are sensitive to light

e are a source of food for mold, insects, rodents and other museum
pests

Inorganic objects: Objects that have a mineral origin include metals,
ceramics, glass, stone, minerals, fully lithified fossils (when
permineralized), and some pigments. Inorganic objects share certain
characteristics and vulnerabilities. They:

¢ may have undergone extreme pressure and/or heat
e are not usually combustible at normal temperature

e can react with the environment to result in a change their chemical
structure (such as corrosion or dissolution of constituents)

e may be porous (unglazed ceramics and stone) and will absorb
contaminants (such as water, salts, pollution, and acids)

e are generally not sensitive to light, except for certain types of glass
and pigments

Composite objects: Mixed media objects are made up of two or more
materials. They may include both organic and inorganic materials and
may have the characteristics of both and so may react with the
environment in different ways and rates. Materials may react in
opposition to each other, creating physical stress and causing chemical
interactions that lead to deterioration. Examples include books (paper,
ink, leather, thread, and glue), paintings (wooden frame and stretcher,
canvas, organic and inorganic pigments), musical instruments (wood,
rawhide, paint) and jewelry (metals, stones, minerals, feathers, etc.).
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Note: Inappropriate temperature and RH levels (too high and too low)
as well as large and prolonged deviations beyond the acceptable
fluctuation range can cause damage and deterioration to objects. It
takes time for objects made from hygroscopic materials to adjust to
changes in RH, depending on the type and thickness of the material
used, construction and finishes. This time can range between a few
hours (sheet of paper) to several weeks (wooden sculpture). Therefore,
short term “spikes” can often be tolerated. In situations in which the
RH changes quickly to either extreme (too high or too low) and this
change remains in place for a time period long enough for the material
to fully respond, damage may result. Constrained materials are at
greater risk of damage then unconstrained materials.

These fluctuations accelerate and/or cause chemical, physical and
biological processes that lead to object deterioration. This includes
cracking, corrosion, fading of pigments and dyes, and mold growth.
Exposure to light and pollutants exacerbates this deterioration.

Similarly, thin or constrained organic objects with a large surface area
are particularly vulnerable to rapid and extreme fluctuations in
temperature and RH. These include film-based materials, ivory, teeth,
pyritic specimens, shell, as well as objects with thin skinned and wood
veneers. House these materials separately in enclosed containers or in
separate climate zones within the structure.

A moderate climate that avoids extreme temperature and RH
fluctuations and that excludes daylight and/or filters out
ultraviolet and infrared radiation and air pollution provides the
appropriate environment for collection preservation.

Design or adapt the structure or space housing the collections to
maintain an optimum collections environment.

In storage areas exclude daylight (natural light), and UV and IR and
use artificial lighting that does not emit UV or IR.

In furnished historic structures, galleries and visitor centers, exclude
or block daylight and exclude, block or filter visible light in furnished
historic structures and visitor centers. Keep artificial light levels low
and free of UV and IR. See Section J, Monitoring and Controlling
Light for more information.

Housing objects in well-sealed exhibit cases and steel storage cabinets
enables you to provide an environment that buffers against climate
extremes and minimizes exposure to light. See Figure 4.1, RH
Readings Taken Outdoors, Within a Storage Space, and Inside a
Cabinet within the Storage Space Over One Month.

House objects separately that require different RH and/or temperature
levels that could be harmful or too difficult to maintain for the general
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collection. Note: Do not open cabinets during high humidity events to
prevent trapping moisture within the cabinet.

For information on recommended:

Temperature: Section E.4, What is the recommended temperature set
point and allowable fluctuation for general collections? and Section
E.5 What is the recommended temperature for sensitive materials?
Relative humidity: Section F.6. What is the recommended RH set point
and allowable range for general collections? and Section F.8. What is
the recommended RH range for sensitive materials?

Light: 1.4. What are radiation standards?

Particulate and gaseous air pollution, Sections K and I.

4. What is the Obijects continuously react/respond to their surrounding environment,
equilibration absorbing and releasing heat and moisture (for hygroscopic materials)
relationship? to reach equilibrium. Different materials “equilibrate” to the

surrounding environment at varying speeds and rates, that is, they
respond differently to changes in temperature and RH.

The equilibration relationship causes objects to react to changes in the
environment, potentially damaging them, especially in situations where
the change is extreme and prolonged and the material is constrained.
Reactions to temperature and RH changes include swelling,
contracting and cracking. Deterioration can go unnoticed for a long
time (cracking paint layers) or can occur suddenly under extreme
conditions (cracking of wood).

5. How do well- sealed Well designed and constructed sealed steel cabinets and exhibit cases
cabinets protect buffer objects from climate extremes and fluctuations. Each successive
collections? layer within a multi-layered storage or exhibit space works to stabilize

or reduce the range of fluctuations. These layers can also minimize
energy loads that make for increased energy efficiency and
sustainability. See Figure 4.1 and Chapter 7: Museum Collections
Storage, Section A, What is a multi-layered collection storage system
and how does it protect my collection? for detailed information.
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Figure 4.1 RH Readings Taken Outdoors, Within a Storage Space, and
Inside a Steel Cabinet within the Storage Space without an HVAC over
One Month

See Chapter 7 and Appendix T, for additional information on
providing optimal storage conditions for collections.

The range of structures that house NPS collections fall into the general
categories listed below:

e Purpose built: Structures specifically designed to house or display
collections. They are well insulated and sealed against the exterior
environment. Typically the storage or exhibit area(s) are separated
from the exterior walls with corridors, offices, sales or similar
spaces. Purpose built structures are designed to maintain a narrow
temperature and relative humidity range, namely, a selected set
point with the permissible fluctuation range. They exclude
daylight and UV and IR radiation. These structures can support
mechanical air handling systems that heat, cool, humidify, and
dehumidify the air. See Section E.4, What is the optimal
temperature set point and allowable fluctuation range for general
collections? and F.6, What is the optimal RH set point and the
allowable fluctuation range?

e Adapted: Structures originally built for purposes other than
housing museum collections that are adapted (modified) to meet
collections storage environmental, preservation, and protection
needs. They range from recently constructed to older buildings.
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They can be adapted for collections without concern for historic
preservation as they are not classified as historic structures. These
buildings can be adapted to maintain a selected set point with a
relatively narrow temperature and RH fluctuation range. They can
be readily adapted to block daylight, UV and IR without damage to
the building fabric.

e Historic structures: Structures that are on or are eligible for the
National Register of Historic Places and that exhibit and/or house
collections. Because historic structures were designed for earlier
building and/or human comfort standards, they should not be
expected to maintain nor may they tolerate the same indoor
environmental range as purpose built or adapted structures. Their
envelope materials and assemblies may be incompatible with the
desired indoor conditions for collections. They may have heating
and cooling systems such as vents or fans that are incompatible
with the installation of a HVAC system. Traditional methods such
as opening and closing windows to regulate temperature spaces are
not appropriate for spaces that house collections.

For all building types, avoid placing collections in spaces directly
enclosed with exterior walls of existing masonry construction.
Masonry absorbs rain water and releases that moisture (inwardly and
outwardly) during the next sunny (or warm) day which adds to the
humidity load of the interior space.

See Museum Handbook Part 111, Chapter 8: Using Museum Collections
in Historic Furnished Structures and the COG 4/7: “Museum
Collection Storage Space: Is an Insulated Modular Structure Right for
Your Collections?” for additional information.

The building envelope separates the collection from exterior
temperature and RH fluctuations, light and pollutants. The roof, walls,
floors, cellars, and other parts of the structure in contact with the
exterior environment act as a buffer between the elements and the
collection. Doors, windows, and chimneys can permit penetration that
affects RH and temperature. They also permit light, and pollutant
entry. Cracks, gaps, and the porosity of materials can hinder the
effectiveness of the envelope. Similarly, dirt floors in cellars,
unfinished basements and uninsulated attics negatively impact the
internal environment. The type of building, its design and
construction, and materials from which it is built from, such as wood,
metal, concrete or masonry directly impact the interior environment.

All structures housing collections should provide a protective
environment. Consult with your park facilities manager, and regional
curator to determine what environment your structure is capable of
maintaining.

In purpose built structures, exclude exterior windows in areas that
house collections on exhibit or in storage, and treat doors, attics and
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basements to limit moisture and outside air penetration. In historic
furnished structures, block chimneys, fill cracks and gaps, install UV
filtering material over windows. Add shutters, blinds, and/or curtains
to all windows. If appropriate, add double glaze windows, U-value
(with thermal resistance and insulating properties) windows, or interior
storm windows, or other appropriate material with UV filtering
capability.

Design purpose built and adapted buildings to provide a highly
protective building envelope. Historic structures may need to be
adapted in order to protect the collection on exhibit from temperature
and RH fluctuations and light penetration, including ultraviolet
radiation. Consult with a historic architect to make sure that any
modifications do not jeopardize the historic structure itself.

For collections that are stored in historic structures, in addition to
adapting the structure as noted above, house the collections in sealed
cabinets or within an insulated modular structure within the historic
structure to moderate the negative impact of environmental
fluctuations. If this is not possible, store the collections in another,
more appropriate location.

Most historic structures were not designed to rely on modern
mechanical systems such as heating, ventilation, and air conditioning
(HVAC) systems for controlling climate. They include many features
that non-mechanically stabilize their interior environments, such as
high mass exterior walls and shutters on windows. The design,
materials, type of construction, size, shape, site orientation,
surrounding landscape, and climate all play a role in how buildings
perform. Historic building construction methods and materials often
maximized natural sources of heat, light and ventilation to respond to
local climatic conditions.

The key to controlling the environment in a historic structure is to
identify and understand the building’s existing environmental controls
and how they function. It is essential to understand and use the
historic building’s inherent sustainable qualities as originally intended
to ensure that they function effectively together with any new
treatments, to help create the desired environment. See Preservation
Brief 3, “Improving Energy Efficiency in Historic Buildings” and
Preservation Brief 24, “Heating, Ventilating, and Cooling Historic
Buildings — Problems and Recommended Approaches” for additional
information.

It is important to balance the needs of the collections with those of the
historic structure itself. Human comfort factors should also be taken
into account. If these present an issue, take appropriate action to
protect the collection, or consider relocating the collections.

Temperature extremes and changes will affect the building envelope
and in turn, interior spaces. Temperature and RH disparity between
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the exterior and interior can result in condensation on windows, around
window and door frames, and within walls as cooler interior air meets
the warmer outside air (or vice versa). Condensation can lead to mold,
rotting of wood, flaking paint, spalling of exterior walls, and leaks.

See F.2 for information on dew point.

Monitor temperature and RH outside and inside the structure for a
minimum of one year to learn how the building envelope responds to
the local climate and seasonal variations. Thereafter, do continuous
monitoring in order to effectively ensure and maintain a stable
collections environment. Evaluate the data to understand how the
structure responds to seasonal changes. Based on the climate data and
information on the condition of the collection, determine what and how
much additional protection the collections need.

Be aware that most spaces are warmer near their ceilings resulting in
lower RH at the upper levels and higher RH at lower levels. When
necessary, consider relocating sensors or taking measures to mitigate
thermal stratification. However, be aware that fans will cause a
disruption of the motion detector security system.

Many historic structures were designed for human comfort in a
specific local environment. They may have structural elements (such
as ventilation shafts) to help accomplish this. These architectural
features may be able to be adapted to help regulate the interior
environment of a structure based on exterior conditions.

To understand how the historic structure functions and impacts
collections, arrange for a Historic Structure Report before moving
collections into the structure, or arrange for an update of the report.
Monitor and evaluate the interior climate for at least one year to obtain
baseline information and to see how the different seasons and local
climate affect the structure.

Use this information to determine how the structure performs and to
address climate issues within the structure and the area housing the
collections. Continue ongoing monitoring. See Preservation Brief 43
“The Preparation and Use of Historic Structure Reports” for more
information.

Consult with a historic architect and mechanical engineer with
knowledge and experience with historic structures to determine
whether a mechanical system is appropriate for the historic structure.
Note: Introducing humidity and temperature controls into buildings
that were not designed for HVAC systems can create serious problems
for the structure. Where possible, use non-mechanical methods to
maintain a stable climate in historic structures.

First do a thorough assessment of the structure, considering all
potential and unintended consequences of possible HVAC installation
and consider other alternatives in consultation with a historic architect.
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Be aware that humidistatically controlled systems that introduce
humidity into the air can be effective in improving the environment in
historic structures. However, the added humidity may be destructive
to the building fabric. See Section H 6. “What are humidstatically
controlled heating and ventilation systems?”

If mechanical systems are installed in historic structures they have to
be continuously monitored to prevent any malfunction that can damage
collections and the structure itself. See Preservation Brief 24,
“Heating, Ventilating, and Cooling Historic Buildings: Problems and
Recommended Approaches” for more information.

First assess the structure’s interior environment. Then obtain and
analyze baseline temperature, RH, light and air pollution data for at
least a year and through different seasons in order to understand how
the space and structure performs. Consider what elements of the
building envelope block or mitigate the environmental agents of
deterioration and which may introduce them to the collections
environment. For example, thick masonry walls will buffer against
fluctuations in temperature, but an unblocked window allows in
sunlight as well as heat or cold penetration, and cause temperature
swings and may lead to condensation.

When a structure is to be adapted to house collections, consult with a
building engineer, historic architect, and park facilities staff on how it
can be adapted to provide a stable environment for collections. This
includes non-mechanical means of controls, such as managing the
building envelope, using an insulated modular structure within the
historic structure, to mechanical controls, such as installing a HVAC
system.

When making adjustments to the environment within a historic
structure, always begin with measures that require the least change to
the building. This may include using storm windows with UV filtering
capability, shutters, blinds, and curtains.

Only consider adding insulation materials and an HVAC system

as a last resort, and only if it is determined that the materials and
the HVAC system will not cause harm to the historic fabric of the
building.

See The Secretary of the Interior’s Standards for Rehabilitation &
Illustrated Guidelines on Sustainability for Rehabilitating Historic
Buildings for more information. Refer to Sections I, K and M on how
to moderate fluctuations in temperature and RH, and how to block UV
and minimize IR, visible light and air pollution.

Despite improvements to the structure, certain objects in the collection
still may not be able to withstand the ambient environment. House
these objects in containers or enclosures designed to fit their specific
environmental needs or move to a facility capable of maintaining the
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required controls.

People, daily activities, electronic and office equipment, lighting and
furnishings affect the collections environment. People emit heat and
moisture that affect the temperature and RH levels within a space.
They also introduce particulate air pollutants, such as dust, into a
space. The larger the number of people and/or activities, the more
dramatic the impact on the climate and the increased potential for
damaging environmental fluctuations.

Mediate these fluctuations by ensuring adequate ventilation and
climate control. Limit the number of people in an area at one time and
set a limit on the number of visitors per day. Increase the distance
between the visitors and the objects on open display to reduce the dust
levels. Work with park interpretation and facilities management to
manage tours of furnished historic structures. Have researchers work
outside of the collections area and bring study collections to them. Use
LED (light-emitting diode) lights that do not emit UV and emit
minimal heat. Power down lighting and electronics when not in use.

Construction and renovation work pose a great threat to the structure
and collections. Monitor the work area and equipment. Light,
pollutants, chemicals, vibrations, and the presence of extra people will
affect the environment and building structure. Make sure all
equipment is turned off when not in use to prevent heat build-up and
fire. Seal off the work area from the rest of the collection. Move or
monitor objects especially sensitive to vibration, temperature, or
moisture fluctuations while the work takes place.

Before embarking on a project to improve the collections environment,
consult and collaborate with your regional curator, conservator, park
facilities manager, structural engineer and an architect experienced in
working with museum collections. For historic structures work with
an architectural conservator and a historic architect.

Make sure that the contract includes a schedule for museum staff or the
construction manager to inspect the construction site on a regular basis
to ensure that all necessary precautions are taken.

Deterioration is any chemical or physical change in the condition of an
object. Physical and chemical deterioration often occur
simultaneously. Deterioration is an inevitable, natural process by
which an object reaches a state of chemical and physical equilibrium
with its immediate environment.

Exposure to agents of deterioration, including light, incorrect
levels of temperature and RH and pollution accelerate the rate of
deterioration.
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Become familiar with the inherent weaknesses and likely types of
deterioration of the materials and objects in your collection so that you
can readily monitor them for changes in condition. When you observe
signs of damage, identify the type of damage (i.e. chemical, physical,
and mechanical), and determine the cause for the changes and take
appropriate action.

Chemical deterioration is any change in an object that involves an
alteration of its chemical composition. It is a change at the atomic and
molecular level. Chemical change usually occurs because of reaction
with another chemical substance (e.g., water, pollution, pest waste) or
radiation (i.e., light and heat). Examples of chemical change include:

e oxidation of metal (rusting)

dissolution of stone

e staining of paper documents by adjacent acidic materials
e foxing on paper prints and drawings

e fading of dyes and pigments

e darkening of resins

e darkening and embrittlement of pulp papers

e embrittlement of textile fibers

e bleaching of many organic materials

e cross-linking (development of additional chemical bonds)

acid hydrolysis of cellulose nitrate film

Physical deterioration is a change in the physical structure of an object
that does not involve a change in the chemical composition. It is often
caused by improper levels of, or rapid and extreme fluctuations of
temperature and RH or the interaction with some mechanical force.
Examples include:

melting or softening of plastics, waxes, and resins caused by high
temperature

e cracking or buckling of wood caused by fluctuations in relative
humidity

e warping of organic materials caused by high or low relative
humidity

e shattering, cracking, or chipping caused by impact
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o crushing or distortion caused by a harder material pressing against
flexible material

o abrasion caused by a harder material rubbing against a softer
material

o structural failure such as metal fatigure,tears in paper, rips in
textiles

o stress caused between different materials on a composite object

Physical and chemical deterioration are interrelated and often occur
simultaneously. For example, chemical changes in textiles caused by
interaction with light also weaken the fabric so that physical damage
such as rips and tears are likely to occur.

Biological deterioration results from several factors including
excessive moisture, temperature, or food supply for museum pests. A
malfunctioning HVAC system or exposure to moisture from exterior
walls and/or windows can create an environment surrounding an object
conducive to biological deterioration, in particular, mold.

With the right conditions, mold will grow quickly and damage can be
irreversible. These conditions are very likely to support a variety of
museum pests. Organic objects such as textiles, paper, wood, leather,
horn and hair are particularly susceptible.

Examples of biological damage include:

e staining and weakening of wood, paper, textiles, leathers, and
skins and other organic materials through mold growth

o loss of sizing in paper materials, making them more hygroscopic
e etching of inorganics by fungal acids

e rotting of wood by growing fungus when the RH is high

staining or losses from the activity of rodents, birds, or insect pests

See COG 3/4: “Mold: Prevention of Growth in Museum Collections”
for more information.

Inherent vice is the propensity of certain materials to deteriorate
because of their internal characteristics, incompatibility of materials,
poor quality, unstable materials, or processing. This mechanism of
deterioration is often called inherent vice or inherent fault.

In nature, organic materials often possess characteristics that protect
them from natural degradation when the organism is alive but which
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quickly break down with the death of the organism. Their structure
and composition may include features such as protective layers, insect
and mold resistant chemicals, and photochemical protection.

Processing during object manufacture can remove these natural
safeguards. Additives may be applied to produce a desired result
without concern for long-term preservation (such as the addition of
metal oxides in the manufacture of weighted silk or the use of formalin
on fish and reptiles to fix the specimen). This processing causes
inherently less stable materials or combinations of mutually
incompatible substances that result in damaging interaction. Some
inorganic materials may also be inherently unstable, for example
pyrites that contain microcrystalline iron sulfides.

There are three kinds of inherent vice:

e Short-lived materials. Short-lived materials are the result of
manufacturing processes or those materials that were not intended
for long term use. Examples of impermanent materials with
inherent vice include:

— cellulose nitrate and cellulose acetate film

— wood pulp paper

— certain plastics

— magnetic or digital media

e Structural nature. Inherent vice can also be related to the
structure of an object. Poor design, construction or application of
materials may cause structural failure. Examples of such damage
include:

— marble table top causing bucking of supporting legs

— unraveling basketry coils

— cabinet door edges shearing away at the closure edge

e History. The way an object was made, processed, used, or housed
before entering the collection may lead to inherent vice. Here
damage and deterioration is caused by the original function and
manufacture of the object, its maintenance or environment.
Examples include:

— accumulation of dissimilar paint layers, such as oil and latex

— saturation in food storage containers

— deposits of soluble salts in archeological ceramics during burial
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— non stainless steel wire in bird and mammal study skins or
taxidermy mounts which may rust

Become familiar with the history of objects in your collection,
including the processing of materials, manufacturing details, and
previous use. Examine similar objects and learn to recognize inherent
vice in your collections.

Active deterioration shows a continuing deleterious change or growth
on an object over time. Active corrosion or condensation can be an
early indicator of a humid environment and can help you determine
what issues need to be corrected. Seek visual clues to determine what
could be affecting the object and causing damage, such as improper
environmental levels, RH or temperature fluctuation, light exposure, or
chemical deterioration of surrounding objects or storage materials.

These include:

Cause Visual Clue/Damage
Incorrect temperature and RH | Condensation forming on
cold surfaces

Corrosion of metals; mold
growth on paper, books, or
walls, condensation forming
on cold surfaces, presence of
insects such as silverfish that
thrive only in humid
environments

Cracking or distortion of
organic objects, phase
changes in some minerals
Water stains on ceilings or
walls

High RH

Low RH, high temperature

Leaks, high RH

Color shift and/or
embrittlement in organic
materials, basketry,
biological specimens,
feathers, furs, fossils with
organic coatings and
consolidants, leather, painted
surfaces, paper, parchment,
works on paper, textiles,
some minerals, wall paper,

Exposure to light

wood and plastics

Figure 4.2. Active Deterioration Cause and Visual Clue/Damage
Chart
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Temperature is a measure of the motion of molecules in a material.
Molecules are the basic building blocks of everything. When the
temperature increases, molecules in an object move faster and spread
out; most materials then expand. When the temperature decreases,
molecules slow down and come closer together; materials then
contract.

Temperature and temperature variations can directly affect the
preservation of collections. Temperature is also a primary factor in
determining RH levels. When all other variables are held fixed, an
increase in temperature generally results in a decrease of relative
humidity.

Temperature affects objects in a variety of ways. As temperature
changes, objects will reach thermal equilibrium and adjust to the
temperature of their surroundings. Increased temperatures generally
cause expansion and decreased temperatures usually cause contraction.
The amount of surface area exposed and the density of the material
impact the time the object will take to reach equilibrium.

Inappropriate temperature can accelerate chemical, physical, and
biological processes that cause deterioration.

At higher temperatures:

o Chemical reactions increase. This is especially problematic for
materials such as acidic paper, plastics, digital media and
photographic materials. For example, high temperature leads to
the increased deterioration of cellulose nitrate film. If this
deterioration is not detected, it can lead to a fire. Most chemical
reactions double in rate with each increase of 18°F (10°C). High
temperatures can also cause evaporation of moisture from objects
and that can in turn, result in deformation or cracking.

o Biological activity increases at warmer temperatures. Insects eat
more and breed faster, and mold grows faster within certain
temperature ranges.

e Materials can soften. Wax may sag or collect dust more easily on
soft surfaces, adhesives can fail, lacquers and magnetic tape may
become sticky.

At lower temperatures:

Very cold temperatures can make certain materials more brittle and
prone to cracking, flaking, and other damage. Materials such as
varnishes, lacquers, wood, oil, alkyd, and acrylic paints are especially
at risk and need to be handled with extreme care. See COG 3/6: “An
Insect Pest Control Procedure: The Freezing Process” for information
on which materials not to freeze.
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In general, the rate of any chemical reaction increases with rise in
temperature, So in many instances, judiciously lowering temperature
can improve preservation.

Temperature fluctuations can cause materials to expand and contract
rapidly, setting up destructive stresses on the object. Fluctuations that
occur faster than an object’s ability to adjust to the change are most
likely to cause damage such as cracking or exfoliating. Soluble salts in
archeological and paleontological material may undergo cycles of
efflorescence and deliquescence, resulting in surface delamination or
other physical damage. Rapid variations can cause more problems
than the specific level.

Avoid abrupt and extreme changes in temperature. It is often rapid
fluctuations that cause more problems to an object than the specific
level. This is particularly true for composite objects. If objects are
housed outside such as a gun carriage, repeated freezing and thawing
can cause damage. Temperature is also a primary factor in
determining relative humidity. When temperature varies, RH may
vary as a consequence.

NPS collections are located in a wide range of climates throughout the
U.S. Therefore you should determine the temperature set point based
on an evaluation of your collection needs, the type of structure in
which the collections are housed, the local climate and seasonal
variations.

In exhibit, storage and research spaces, where comfort of people

is a factor, the recommended temperature range for most NPS

collections lies between 59 — 77°F' (15 — 25°C). Keep the

temperature as level as possible. ]
Figure 4.3. Recommended Temperature Set Point for General
Collections

In areas where comfort of people is not a concern, temperature can be
kept at much lower levels, but above freezing. Studies indicate that
reducing the temperature can extend the life of many materials.
Certain materials require even lower temperatures, including cold
storage. See Section E.5 for information on temperature standards for
photographic materials and Appendix T, Section V, Biological Low-
Temperature Collections. Note: The cooler the better. However,
irrespective of where your collections are located, maintain a
controlled temperature and avoid abrupt changes in temperature for
long term collection preservation.

Over the year you may want to allow the set point to vary or drift with
the seasons. Drift means that your set point varies in different seasons;
usually higher temperature in the summer and lower in the winter.
Allowing drift will often reduce energy costs over the long-term as
mechanical systems work less to maintain the appropriate
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environment. These variations should be gradual, taking place
over weeks and months. See F.7 for information on seasonal drift.

Wherever your collections are located, keep the temperature
within the permissible range and avoid abrupt fluctuations to
promote long term collections preservation.

House sensitive or chemically unstable materials separately within the
general storage area or in a separate facility at the appropriate
temperature. Chemically unstable materials with inherent vice such as
acidic paper, modern electronic and digital records, certain
photographic materials, and certain plastics require cold storage to
slow the chemical processes responsible for their deterioration. Note
that items in cold storage must be properly packaged so that when
removed from storage, they can equilibrate to ambient conditions
without condensation on the surface of the objects.

Museum standards for photographic media recommend or require cold
temperatures to preserve film and color media. The Code of Federal
Regulations, Facility Standards for Records Storage (36 CFR
1228.232 (b.) Subpart K, Sept 2005) that applies to federal archives
and museums requires cold storage for film and color photographic
materials at 35°F or below and 35% RH. The criteria set by the
International Standards Organization (ISO) 18911, Safety Film Storage
recommends cold storage at 35F or below at 30 - 40% RH (or cool
storage at lower RH) for the extended storage of the above-mentioned
materials. Under Directive 1571 - Appendix A the U.S. National
Archives and Records Administration lists cold storage as a standard.

See COG 14/10 Cold Storage for Photograph Collections —An
Overview and Appendix T: Section V, Biological Low-Temperature
Collections for additional information.

Relative humidity (RH) is a ratio (expressed in percent) between the
mass of water vapor in a fixed volume of air (the absolute humidity)
and the maximum mass of water vapor that a fixed volume of air could
hold (without condensation) at the same temperature. RH varies with
changes in temperature and moisture content of the air. The relative
humidity goes up as the air approaches saturation (100%) for a
particular temperature. The general relationship between temperature
and humidity is that for a given volume of air, as the temperature rises,
the humidity decreases and vice versa.

If temperature is lowered without some means of reducing the

moisture content in the air, then the RH will rise. Conversely, if the
temperature is raised without some means to add moisture to the air,
the RH will decrease. For example, if you have a mold problem it is
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not enough to just lower the temperature; the RH must be controlled as
well.

Relative humidity is important because of the role water plays in
various chemical and physical forms of deterioration. There are many
sources for moisture and/or water; exterior (outdoor) humidity levels,
rain, nearby bodies of water, wet ground, broken gutters, leaking pipes,
damp basements, moisture in the walls, human respiration and
perspiration, wet mopping, flooding, and cycles of condensation and
evaporation.

All organic materials and some inorganic materials absorb and give off
water depending on the RH of the surrounding air. Effects of RH on
objects include:

o faster corrosion of metal objects at higher RH
e pests and mold growth are more common at higher RH
e shrinking and cracking in organic materials can occur at low RH

The following definitions clarify how these factors affect the
environment in your museum.

Absolute humidity (AH) is the quantity of moisture present in a given
volume of air. It is not temperature dependent. It can be expressed as
grams of water per cubic meter of air (g/m3). A cubic meter of air ina
storage case might hold 10 g of water. The AH would be 10 g/m3.

Dew point (or saturation temperature) is the temperature at which the
water vapor begins to condense out of the air. It is a direct measure of
the mass fraction of water vapor in the air. If the temperature drops
below the dew point the water will condense forming dew. Ina
building, the water vapor may condense on colder surfaces in a room,
for example, walls or window panes.

Relative humidity relates the moisture content of the air you are
measuring (AH) to the amount of water vapor the air could hold at
saturation at a certain temperature. Relative humidity is expressed as a
percentage at a certain temperature. This can be expressed as the
equation:

RH = Absolute Humidity of Sampled Air x 100
Absolute Humidity of Saturated Air at Same Temperature

In many buildings it is common to turn the temperature down in the
evenings when people are not present as a sustainability measure. If
you do this you may cause unacceptable daily swings in the RH.
Turning down the heat to increase the RH may be beneficial to the
collections if the RH is too low. However, turning down the heat in
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relatively damp conditions may increase the RH to the level where
mold grows.

Dew point is an important consideration in managing and maintaining
a stable environment as it relates to RH. At a constant dew point,
when temperature increases, RH decreases; when temperature
decreases, RH increases. Raising or lowering temperature without
accounting for dew point can lead to incorrect RH levels and create a
risk of condensation. Humidifying the air raises the dew point and
dehumidifying the air will lower it." Making such changes should
always take structural constraints into account. If a structure is heated
and humidified in the winter or air conditioned in the summer, the dew
point created by the mechanical system can cause condensation to
form in the walls. This is especially problematic in historic structures.

Relative humidity is related to temperature. In a closed volume of air
(such as a cabinet, exhibit case or storage area) where the amount of
moisture is constant, a rise in temperature results in a decrease in RH
and a drop in temperature results in an increase in RH. For example,
turning up the heat when you come into work in the morning will
decrease the RH; turning it down at night will increase the RH.

In a closed system, relative humidity is inversely related to
temperature (i.e., when the temperature goes up, the RH goes
down; when temperature goes down, the RH goes up.)

Changing any one of these variables will impact the others, resulting in
a change in the environment. The environment will seek equilibrium
(a natural balance) when there is a change in temperature, RH, or dew
point. Understanding this relationship allows you to manage your
collections environment more effectively.

Most organic materials are hygroscopic. Hygroscopic materials
absorb and release moisture to the air. The RH of the surrounding air
determines the amount of water in organic materials. When RH
increases they absorb more water; when it decreases they release
moisture to reach equilibrium with the surrounding environment.
Moisture equilibrium is relatively slow and can take days or weeks to
complete. The amount of moisture in a material at a certain RH is
called the Equilibrium Moisture Content (EMC). Over time, these
reactions with water can cause deterioration. Refer to Appendix N:
Curatorial Care of Wooden Objects for more information.

Most inorganic materials are not hygroscopic. They do not
equilibrate with changes in RH as they do not naturally contain
moisture. However, too much moisture in the air will cause mold
growth, corrosion, and other damage to metals. Certain minerals such
as salts will absorb moisture from the air, as will other inorganic
materials.
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Deterioration can occur when RH is too high, too low or fluctuating.

e Too high: When relative humidity is high, chemical reactions may
increase, just as when temperature is elevated. Many chemical
reactions require water; if there is a lot available, then chemical
deterioration can proceed more quickly, such as metal corrosion,
oxidation of iron sulfides, and hydration of minerals. High RH
levels cause swelling and warping of wood and ivory. High RH
can make adhesives or sizing softer or sticky. Paper may cockle,
or buckle; stretched canvas paintings may become too slack. High
humidity also supports biological activity. Mold growth is more
likely as RH rises above 65%. Insect activity may increase. RH
levels above 20% promote highly destructive oxidation in
specimens containing microcrystalline iron sulfides

e Too low: very low RH levels cause physical damage including
shrinkage, warping, and cracking of wood, ivory, teeth, bone and
shell; shrinkage, stiffening, cracking, and flaking of photographic
emulsions and leather; desiccation of paper, adhesives, and
basketry fibers.

e Fluctuating: changes in the surrounding RH can affect the water
content of objects, which can result in dimensional changes in
hygroscopic materials. They swell or contract, constantly
adjusting to the environment until the rate or magnitude of change
is too great and deterioration occurs. Deterioration may occur in
imperceptible increments, and therefore go unnoticed for a long
time (such as cracked paint layers). The damage may also occur
suddenly (for example, cracking of wood). Materials particularly
at high risk due to fluctuations are laminates, constrained and/or
composite materials such as photographs, magnetic media,
veneered furniture, paintings, and other similar objects. Greater
surface areas also put materials at a higher risk.

Become familiar with objects in your collection and how they may
react to RH changes.

NPS collections are made of a wide variety of materials that are
located in many different climate zones, and that are housed in a range
of structures throughout the U.S. Therefore, you should determine the
set point for your collections by evaluating the nature of the materials
in the collection, the space in which they are housed, and your local
climate. Do this in consultation with your regional curator, a
conservator or other expert in museum environments.

The relative humidity set point for most NPS collections lies
between 45 — 55 %. ldeally, fluctuations should not exceed + 5%
from the set point.

Figure 4.4. Recommended RH Set Point and Fluctuation Range for
General Collections.
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If you are in climate zone with distinct seasons, you may allow for a
seasonal drift in your RH set point, yielding a total annual range of
40% minimum to 60% maximum. The fluctuations should not exceed
+ 5% for each seasonal set point. Monitor environmental conditions
and review the data monthly. See E.7 for information on seasonal
drift. However, if you are located in an extreme climate, such as the
arid Southwest, 35% RH "could be the set point as objects will have
equilibrated at much lower RH levels.

For example, if you are in Ohio you may determine that the set point is
50% with an allowable range of £5%. The humidity could go as high
as 55% or as low as 45% within a month.

Do not allow the RH to go as high as 65% as mold might develop.
Below 35%, certain material (teeth, bone, and shell) may become

brittle, crack, and spall. See Figure 4.5 for the recommended RH

levels for sensitive materials.

Wherever your collections are located, keep RH within the
permissible range and avoid abrupt fluctuations to promote long
term collections preservation.

Consult your regional curator or a conservator to determine your set
point. Monitor environmental conditions and evaluate the data
regularly. Also monitor the condition of the objects. If climate
induced damage is observed, implement improvements. The greater
and more prolonged the RH fluctuation outside the allowable range,
the greater the risk to collections. There are many ways to limit
fluctuations, not all dependent on having an expensive mechanical
system. For example, good climate control is achievable by housing
collections in well-constructed and sealed storage and exhibit cases
within a well maintained building envelope. These will buffer the
interior contents from RH fluctuations. Good enclosures also help
protect collections during shut-downs or failures of mechanical
systems as well as protecting against other agents of deterioration. See
Figure 4.1.

For collections housed in historic structures, work with facilities
management to achieve and maintain an optimal set point and a
permissable range. House sensitive materials with different
requirements separately from the general collections. See Figure 4.5
for the recommended RH levels for sensitive materials.

If you are planning to build a purpose-built storage facility or exhibit
gallery to house sensitive collections, for more specific design
parameters, refer to the American Society of Heating, Refrigeration
and Air-Conditioning Engineers [ASHRAE] Handbook-HVAC
Applications, Chapter 23, Museums, Galleries, Archives and Libraries
(www.ashrae.orga) and the PAS198:2012 Specifications for managing
environmental conditions for cultural collections published by the
British Standards Institution.
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7. What is seasonal drift? Over the year you may want to allow the set point to vary or drift with
the seasons. Drift means that your set point varies in different seasons;
usually higher RH in the summer and lower RH in the winter.
Allowing drift will often reduce energy costs over the long-term as
mechanical systems work less to maintain the appropriate
environment. These variations should be gradual, taking place over
weeks and months and should not exceed the recommended fluctuation
limits. They should not be brief and variable. For collections housed
in a historic structure, allowing for seasonal drift is likely to contribute
to the preservation of the structure itself.

8. Whatis the House sensitive materials separately from the general collections, such
recommended RH as in another storage space or cabinet. For sensitive materials, see the
range for sensitive Figure 4.5 below.
materials?

Material Type Relative Humidity

Unstable or corroding metal <15%

Stable metal <35%

Teeth, bone and shell 30 — 55%
(lower than 30% can
result in
mechanical damage)

Naturally mummified animal remains 15 — 20%

Stable pyrite and pyritic specimens <45%

Unstable pyritic specimens <20%

Freeze dried specimens <40%

Plastics 30 —45%
(See COG 8/4 for
additional
recommendations)

Most photographic materials 30 — 40%
(if housing
photographic
materials within a
general area.
See E.5 for
photographic storage
standards.)

Figure 4.5. Optimum RH Ranges for Sensitive Materials

Materials recovered from archeological sites may need to be housed
within special RH ranges. The condition of these objects depends on
their equilibration to the conditions in the surrounding soil. Once
excavated, these materials have to adjust to a new and different
environment. See Appendix I: Curatorial Care of Archeological
Objects for more information. For objects on exhibit, see MH-I11,
Chapter 7, Section I, Preserving and Protecting Objects in the Exhibit
Process.
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Ongoing monitoring and evaluation of temperature and RH enables
you to understand the environment in your storage and exhibit spaces
over time. It allows you to:

e establish a baseline of temperature and RH to see if the spaces
housing collections are providing an optimal environment

o identify temperature and RH variations in areas housing
collections

e monitor equipment to be sure it is working properly, including
making sure that data loggers are properly calibrated

e establish how the internal climate performs in relation to the
local climate through different seasons over time

e determine and then take the appropriate action to lower the
risk of damage to collections when recommended temperature
and RH levels are exceeded

e develop and implement a climate control strategy to improve
the overall environment, including implementing non-
mechanical and “low tech” solutions where possible determine
whether your strategy is working

Most dataloggers provide information on temperature and/or RH in
real time as they occur. They are small and can easily be placed in
storage areas, cabinets, exhibit cases, furnished historic structures,

shipping crates, and other area where collections are located.

Other equipment used to measure and/or record temperature and RH,
includes hygrothermographs, hygrometers, psychrometers and
humidity indicator strips. However, dataloggers make for convenient
and efficient recording and analysis of temperature and RH. See COG
3/3: “Comparing Temperature and Relative Humidity Dataloggers for
Museum Monitoring (Revised)” for more information.

Use dataloggers to set up a monitoring program to better understand
your collections environment. Place dataloggers in different locations,
such as the basement, and first and second floors of a furnished historic
structure. This will allow you to gather data to evaluate conditions in
the spaces housing collections. Also place dataloggers inside selected
storage cabinets and exhibit cases to monitor how well these
enclosures maintain a stable environment. Place the datalogger away
from the windows, vents, air intake units and other sources of heat,
cold and light to prevent incorrect readings. Keep in mind the thermal
gradient within a room and place dataloggers at different heights. Also
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place dataloggers in areas or containers that provide microclimates for
sensitive materials. Make sure dataloggers are calibrated.

Install dataloggers into spaces before introducing collections to better
understand the environment. Monitor for at least a year before moving
collections into the space, and then do ongoing monitoring. If
possible, install a datalogger outside to monitor temperature and RH
outside the structure or obtain readings from the National Oceanic and
Atmospheric Administration (NOAA) National Climatic Data Center
web site for climate data.

Collect information from daily, weekly, monthly and annual readings
and keep a parallel record of observations, noting seasonal variations,
abnormal occurrences, such as exterior climatic conditions, a leaky
roof, re-calibration of equipment, or an unusual visitation pattern. Use
this information to evaluate your local climate, identify short-term and
long-term impacts on the collections environment and compare data
across seasons and visualization of long-term trends.

Retain the information collected, such as datalogger graphs in order to
assess building and HVAC performance over time. Review and
evaluate data regularly. When evaluating data, consider the following
variables and how they affect the collections environment:

e quality, condition and components (such as a vapor barrier,
insulating value of windows) of the building envelope housing the
collection

o staff activity

e public visitation

e local climate

e events such as leaks that affect RH and temperature

e HWVAC equipment performance or failure

¢ condition and accuracy of the monitoring equipment

Then determine:

e if temperature and RH levels are stable and within the
recommended set point and permissible range

e which spaces have the most stable levels, and why and how those
conditions can be replicated to obtain stable levels in other spaces
housing collections

Monitoring and evaluating data allows you to:
4:30


http://www.ncdc.noaa.gov/

¢ make informed decisions on how to control temperature and RH
e identify and respond to problems in your collections environment

e group and house collections based on most suitable available
environmental conditions

o evaluate whether changes you have made are improving the
environment

o assess future priorities

¢ build an argument about the need to get environmental upgrades or
a new building

H. Methods of Controlling

Temperature and
Relative Humidity

1. What steps should | Follow the steps outlined below to control and manage temperature
take to control and and RH in order to provide a stable environment for your collections.
maintain a stable
climate? e Gather information

An effective climate control strategy is based on reliable information
gathered on an ongoing basis about your collections, spaces housing
collections, the building envelope, interior environment, and the local
climate. Collect data for a minimum of one year before establishing an
optimal set point. Do ongoing monitoring and evaluation, and take
appropriate actions to maintain optimal conditions.

¢ Determine acceptable temperature and RH set points
Determine your temperature and RH set points after evaluating the:

nature and condition of the materials in the collection

— nature and condition of the structure housing the collection
— local climate and seasonal variations

— events that influence the interior climate such as leaks, HVAC
malfunction, rain, wet mopping, or unusual or excessive visitation
patterns

— ability of non-mechanical and mechanical systems and/or
equipment to maintain the temperature and RH set points and
allowable fluctuations
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— ability of staff to maintain equipment

Be aware that the narrower the range (both temperature and RH), the
greater the building environmental equipment, maintenance and
operation cost.

e Use a team approach to control and manage your museum
climate

Assemble a qualified team to carefully plan and implement a climate
control strategy. Work with your regional curator, facilities
management, a conservator and mechanical engineer with museum
climate expertise. As needed, consult a historic architect on all aspects
of the strategy, and its implementation and commissioning. The
strategy should keep energy costs in mind.

e Implement non-mechanical measures to control climate when
and wherever feasible

Non-mechanical methods described in this chapter will greatly
contribute to stabilizing your collections climate. These controls do
not require installing fixed mechanical systems and can aid in reducing
energy costs. Take the structure and local climate into consideration
when developing a non-mechanical and sustainable control plan.
Monitor regularly to insure that these controls are effective and adjust
accordingly.

e Maintain the building envelope

A well sealed and maintained building envelope excludes and/or
minimizes the impact of climate events, and temperature and RH
extremes. In consultation with maintenance, examine the structure and
spaces housing collections to identify possible sources of moisture and
air seepage, and work to correct these problems.

Sources of high RH levels include:

e leaking roof, ceiling, or windows

e gaps in walls, floors, or foundation vapor barrier

o dirt cellars

e seepage or cracks in and around windows and doors

e leaking plumbing

e damaged gutters and downspouts
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wet walls and foundations from poor drainage
open water sources such as sinks or toilets
vegetation that grows on or next to exterior walls

Moderate and/or control the interior environment by
implementing non-mechanical or “low tech” solutions for
objects on exhibit and in storage

Separate collections storage areas from work spaces and areas
where people are likely to gather.

Limit the number of visitors in spaces housing unenclosed objects
such as in furnished historic structures. Large groups of people
can raise the RH from moisture introduced by breathing and
perspiring.

Locate electronic equipment outside the collections area to prevent
additional heat buildup.

Exclude or block windows in storage areas to minimize
temperature and RH fluctuations.

Install double glazed windows, U-value windows (with thermal
resistance and insulating properties) and interior storm windows
(with UV blocking capability) to buffer against temperature and
RH extremes and fluctuations while blocking UV. For historic
structures, consult with a historic architect and the regional curator
when considering this step.

Exclude or block natural light in storage areas

Block and/or filter natural light in exhibit galleries and furnished
historic structures.

Install blinds, curtains, drapes, and/or exterior shutters as
appropriate to minimize heat buildup from sunlight. Use these
coverings to block UV in historic structures.

Use LED lighting where possible to avoid heat build up and
exposure to UV.

Containerize objects
House objects in well sealed and constructed cabinets, cases,
including exhibit cases, boxes, folders and enclosures to buffer

temperature and RH flucturations, and limit light damage and help
protect collections from pests.
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— Develop separate storage zones to accommodate the different
environmental needs of collections. Housing objects that require
cooler or dryer conditions separately will enhance efficiency by
maintaining a specific target climate range.

— Create microenvironments to house sensitive objects (such as some
metals, textiles, paper, pyritic minerals, and fossil specimens) that
require a specialized RH level.

e Moderate areas adjacent to the building envelope

Trees immediately adjacent can help moderate the interior
environment by providing shade in the summer and permit the passage
of sunlight in the winter. However, be aware that vegetation that is too
close to a structure may habor museum pests and also elevate local
moisture levels.

¢ Do ongoing monitoring and evaluation.

Continue on-going monitoring and data evaluation to determine how
well your strategy is working after implementation, to identify trends
and problems, and to take appropriate actions to maintain optimal
conditions.

Housing objects in well designed and constructed sealed steel cabinets
and cases will buffer against temperature and RH extremes and
fluctuations. They provide an effective, low cost and sustainable way
to create a stable environment. In a temperate climate, a well-sealed
cabinet interior can provide a stable RH between 45% and 55%. See
Figure 4.1. Continue on-going monitoring to ensure that the target
climate within cabinets is being maintained.

Certain climate sensitive materials such as metal require temperature
and RH levels that the structure or space cannot readily maintain.
House these objects in separate spaces or cabinets, or a specialized
microclimate. This approach allows you to house sensitive materials at
specific temperature and/or RH ranges that cannot be easily maintained
within general collections areas and in historic structures. Examples
include:

o freezer storage for cellulose nitrate film and other photographic
materials

e sealed dry storage containers for metals and other materials that
require low RH

e humidity-buffered and temperature controlled cases that house
fragile organic and inorganic materials

temperature-controlled vaults for manuscript collections
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o prefabricated insulated modular structure for storing collections in
a historic or adapted structure

For more information, see MH-1, Chapter 7, Museum Collections
Storage and Appendix T: Section D. 8, What storage systems will best
protect my park’s biological collections?

Many materials in a museum environment absorb water and give off
water. These materials can slow RH changes and buffer the
environment around the object to minimize damage. Certain organic
materials (cotton, paper) are effective at buffering. Use these materials
to help limit changes in an environment. By wrapping an object in a
layer of unbleached muslin or paper and/or including buffering
material such as silica gel packets within a well-sealed cabinet or
exhibit case, you can provide a local climate for sensitive objects.
Refer to COG 1/8: “Using Silica Gel in Microenvironments” for
guidance on using silica gel. Discuss various options with a
conservator.

An active or mechanical control system uses specialized equipment to
alter the temperature and moisture content of the air. It includes
systems for heating, cooling, humidifying and dehumidifying the air.
A well designed fixed mechanical system can maintain optimal
temperature and RH levels, circulate air, and filter particulates and
gases from the air."

Installing a well-designed heating, ventilation and air conditioning
(HVAC) system to achieve and maintain appropriate RH and
temperature levels, and filter particulates and gases from the air as
described in this chapter can be challenging. In some cases, especially
with historic structures, this approach may be detrimental to the
structure itself.

Before embarking on a program to install, upgrade, or design a new
HVAC system, assemble a team of experts and plan a system that
protects both the collections and the structure housing the collection.
Choose team members with expertise in collections care, historic
structure preservation, and mechanical, electrical, and structural
engineering. Information from your ongoing monitoring program
allows your team to design a practical system that will preserve both
the collection and the structure, as well as identify and address, on an
ongoing basis, issues and needs of your climate control system.

Note: Use non-mechanical controls whenever possible and evaluate
performance before adding a supplemental mechanical system.

In some cases, you may choose to use portable humidifiers,
dehumidifiers, heaters, and air conditioners. They are especially
helpful in historic structures that cannot readily or should not
accommodate an HVAC system. In the short-term, this equipment can
improve the environment in a space holding collections. It is less
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expensive and invasive than installing a new HVAC system. Portable
equipment can be used to create different climate zones within a space.

Be aware that portable equipment requires regular operation attention
to add water (such as a portable humidifier) or have the water reservoir
(such as portable dehumidifiers) regularly emptied. They must be
closely monitored to prevent water damage or electrical fires and
should be regularly cleaned. Consult a specialist to establish what is
appropriate for the structure. Work with your team of experts to
identify the most appropriate solution to your climate control issues.
See H.8, Who should be involved in planning for an HVAC system?

e Humidifiers add moisture to the air. Use a humidifier in the
winter to counteract the drying effect of a central heating system.
Only use an unheated evaporative humidifier. This type of
humidifier does not disperse minerals in the air, and if the
humidistat (a switch that turns off the equipment when a certain
RH is reached) malfunctions, it will not raise the RH level above a
set point, such as 65%. Be aware that these humidifiers can
increase moisture that may condense on surfaces such as cabinets,
doors, windows, and walls. Consider adding an evaporative
section with “face and bypass” dampers onto the air handling
system to more closely control the space conditions.

e Dehumidifiers remove moisture from the air and lower the RH.
Do not use this equipment as a permanent corrective measure.
Instead, find out why the air is so damp and work to remove the
source of the water or moisture.

Be sure air is well circulated when using portable equipment. Fans
may be needed for circulation. In consultation with a mechanical
engineer, select the size and number of dehumidifiers and humidifiers
based on the size of the space, the air exchange rate, differences
between the inside and outside of the building, and the number of
people using the room. See Preservation Brief 24, “Heating
Ventilating, and Cooling Historic Buildings: Problems and
Recommended Approaches” for more information.

Humidistatic control is a way to automatically control RH in a building
by taking advantage of the inverse relationship between temperature
and RH. Humidistatically controlled heating is based on the principle
that it is possible to maintain a stable RH by manipulating and varying
the temperature.

A humidistat sensor adjusts the temperature up and down to maintain a
stable RH. If the RH rises above a set point, the heat is turned on until
the RH drops back down. However, using this system, temperatures
can drop very low or rise very high, so this type of environmental
control system is best used in areas that are infrequently accessed and
that do not house any sensitive objects.
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Humidistatically controlled ventilation is used in areas with high or
low relative humidity. If interior RH is lower than exterior RH,
dampers are opened by sensors and the air is circulated through the
building. If exterior RH is too high, the dampers remain closed. Note:
This type of system is designed for building protection only.

Both of these techniques may be cost effective ways to improve the
environment in historic structures that were not built to house museum
collections. If you are considering using humidistatic controls work
with an engineer or architect who has experience with this type of
equipment and with a conservator as collections are present.

Note: This type of control is not well suited for human comfort.

A heating, ventilation, and air-conditioning (HVAC) system is
responsible for moving air through a structure and setting the desired
temperature and RH. HVAC systems can be imagined as a continuous
loop of air that moves into and through an enclosed space before
returning to its starting point, where properties of the air are changed to
maintain the desired climate conditions in the spaces.” HVAC systems
manage moisture by controlling the dew point within a structure and
managing the air that enters the structure. These systems can both
humidify and dehumidify the air.

e Humidification. There are two types of humidifiers used in air
handling systems:

— Steam humidifiers in which a heat source is used to evaporate the
water and add it directly to the air

— Evaporative humidifiers in which the air to be humidified is used
as the heat source to evaporate the water and add it directly to the
air. Because the air itself is the heat source for evaporation, this
type also cools the air as it adds moisture.

¢ Dehumidification. Dehumidification can be accomplished in two
ways:

— Refrigerant dehumidifiers work on the same principle as a
refrigerator by cooling and reheating the air. Cooling the air
lowers the vapor pressure of the water vapor causing it to condense
within the machine. When air hits a cool coil, the moisture in the
air condenses and it reaches a relative humidity of 100%. The air
is then reheated to bring RH down to an appropriate level.

— Desiccant dehumidifiers force air through a moisture-absorbing

material (like lithium chloride) to absorb moisture. In a separate
step hot air is blown over the desiccant to regenerate (dry) it.
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Use a team approach when planning to install or upgrade an HVAC
system. Consult with the park maintenance staff, regional curator,
preservation specialist, conservator, and mechanical engineer with
experienced in installing HVACs in museums. In consultation with
these specialists, develop the HVAC system that includes installation,
commissioning and long term maintenance of the system.

Monitor and evaluate the climate within the structure for at least a
year to determine if a new or upgraded HVAC is necessary.

Commissioning an HVAC system allows you to determine whether the
system is maintaining the target RH and temperature set points and if it
is staying within allowable fluctuation ranges. To commission a new
HVAC system you need to closely monitor and evaluate its
performance for at least one year after installation. This will allow you
to evaluate how the system performs through different weather
conditions, seasons, and operating conditions. Commissioning ideally
begins early in the design process and ends well after installation.

Be sure to include a defined commissioning period such as a year, in
your purchase document and maintenance agreement, as well as a
requirement to correct any system deficiencies or problems that present
during the commissioning period.

System performance requires ongoing, monitoring and evaluation for
the life of the system to ensure that it functions properly, maintains a
stable climate with the set points and allowable fluctuations that you
established, and that it responds appropriately to environmental
changes.

A prefabricated modular structure is a well-sealed; often vapor tight,
highly insulated structure that can be constructed within a larger space
to maintain levels of temperature and RH that would otherwise be
unsuitable for the surrounding structure. If a structure cannot maintain
the temperature and RH levels required for preserving an entire
collection, consider storing the collection in a prefabricated modular
structure. This method is especially advantageous for historic
structures.

Make sure that the structure will be able to withstand the added weight
of a prefabricated modular structure. See COG 4/7: “Museum
Collection Storage Space: Is an Insulated Modular Structure Right for
your Collection?” for more information. Monitor, evaluate and
commission the system as you would an HVAC system. If the non-
mechanical controls are insufficient, implement a mechanical system
to create the appropriate climate. See COG 4/8: “Selecting
Environmental Control Systems for Insulated Modular Structures” for
more information.
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The time-weighted preservation index is a mathematical model
developed to estimate how long some organic materials will last at
certain temperature and RH levels

The TWPI was developed specifically for paper-based collections and
is more commonly used for archives and libraries. It may not be
appropriate for mixed collections found in many NPS parks. Its use in
various types of collections is being researched. Consult with a paper
conservator to determine if it is appropriate to use for storage of your
paper and photo collections that are housed separately from the general
collections. The TWPI allows you to make educated decisions
choosing a set point for RH and temperature for certain types of
collections, such as paper materials. For more information, see the
Image Permanence Institute’s preservation metrics web page.

Light is an agent of deterioration that causes irreparable damage to
museum objects. It causes fading, darkening, yellowing,
embrittlement, stiffening, and many other chemical and physical
changes. This section gives an overview of the nature of light. It
provides lighting standards for museum objects and information on
how to prevent damage caused by natural or artificial light to your
collections. It includes sections on how to monitor and control lights,
as well as equipment and techniques on how to document and interpret
monitoring data.

Damage to all museum objects that results from exposure to light,
even at low levels, is cumulative and irreversible. Many materials,
including organic materials are particularly sensitive to light damage,
such as paper, inks, feathers, furs, leather and skins, photographs,
textiles, works on papers and wooden objects. Objects on exhibit in
furnished historic structures and visitor centers are at great risk of light
damage. Typically, these structures have many windows and objects
on display in historic structures are usually not contained within a
protective enclosure. Follow recommendations outlined in this chapter
to avoid and mitigate damage that results from exposure to light.

Consult with a lighting specialist and conservator when developing a
lighting plan for collections housed in exhibit galleries and furnished
historic structures.

Light is a form of energy that stimulates our sense of vision. This
energy has both electrical and magnetic properties, and is known as
electromagnetic radiation. To help visualize this energy, imagine a
stone dropped in a pond. The energy from that stone causes the water
to flow out in waves. Light acts the same way. We can measure the
“wavelength” (the length from the top of each wave to the next) to
measure the energy of the light. The unit of measurement is the
nanometer (1 nanometer [nm] equals 1 thousand millionth of a meter).
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The spectrum of electromagnetic radiation can be divided into parts
based on the wavelength:

e Ultraviolet (UV) on one end has very short wavelengths (300 -
400 nm) and high energy. UV is not visible to the human eye.

¢ Visible light portion of the spectrum lies between UV and IR, with
longer wavelengths between 400 — 760 nm. Humans can see light
in this band of the spectrum.

e Infrared (IR) wavelengths on the other end of the spectrum starts
at about760 nm. We perceive IR as heat. It is not visible to the
human eye.

While UV radiation is the most damaging to museum objects,
visible and IR radiation also cause damage to museum objects.
Light damage is irreversible and cumulative.

Different light sources contain varying amounts of UV, visible light
and IR. Daylight or natural light contains all three. Many types of
museum lighting (daylight, fluorescent lamps, fiber optics, and quartz
tungsten-halogen lamps) emit varying degrees of UV radiation.
Development in lighting technology has made it possible to light
objects without exposure to UV, such as light-emitting diodes (LEDs).
See Section J.8, What are the advantages and disadvantages of using
light-emitting diodes (LEDs)?

The energy in light reacts with the molecules in objects causing
physical and chemical changes. Because humans only need the visible
portion of the spectrum to see, we can limit the amount of energy that
contacts objects by excluding UV and IR and minimizing visible light
that reaches objects from light sources. Equipment, materials, and
techniques are widely available to block, eliminate or reduce these
agents of deterioration and that are described in this section.

Eliminate all UV in spaces housing museum objects on exhibit, in
storage, and in work areas.

The strength or intensity of visible light is referred to as the
illumination level or illuminance. Illuminance is measured in lux or
foot-candle. Lux is the amount of light flowing out from a source
(candle) that reaches and falls on one square meter. Foot-candle, the
English or Imperial measurement, is one lumen per square foot. One
foot-candle equals about 10 lux. Museums use lux or foot-candles as
units of measure.

Illuminance is measured in museums because we are concerned with
the light energy that falls on objects, not how much light energy comes
from the source. When measuring light levels (see Section G), hold
the meter at the surface of the object to catch the light that is reaching
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that surface.

UV is measured in units of microwatts (of UV) per lumen (of light),
abbreviated to pwatts/lumen. While museums use lux or foot-candles
as units of measure, it can also be measured in milliwatts per square
meter. This ratio indicates the power of UV relative to the quantity or
intensity of visible light. To avoid damage, eliminate all UV radiation
with emissions below 10 pwatts/lumen (10 mW/I). This can be
achieved by blocking natural radiation completely and by using UV
filtration and absorption materials. See Section J, Monitoring and
Controlling Light for more information.

When light shines on an object, physical and/or chemical changes
begin to occur on the exposed surface. Energy from light breaks
molecular bonds or rearranges atoms in an object, chemically altering
it. As the object’s molecules absorb the light energy, the change that
occurs is known as photochemical deterioration.

Ultraviolet radiation, the shorter the wavelength (Ultraviolet [UV]
within the spectrum), the more energy in the light, and the more
damaging to objects. This damage can be rapid and severe, or slow
and slight. Even small amounts of light will cause irreversible and
cumulative damage. Some examples of irreversible light damage
include:

e Discoloration, including yellowing and fading
e weakening and embrittlement

Infrared light raises object temperature, increasing the speed and
frequency of chemical reactions, and should also be eliminated. If
lighting is too close to, or focused on an object, IR can raise the
temperature. It may also lower the water content of porous materials.
There is heat buildup from:

sunlight

¢ incandescent spotlights

e (uartz halogen lights

o fluorescent ballasts

o lights in closed cases

Design exhibits so there is no heat buildup from IR generated by lights

or lighting equipment. See Section J for ways to monitor light and
protect collections from light damage.
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Protect collections from damage caused by natural and artificial light
by eliminating UV and IR, reducing the amount of light (minimizing
visible light and keeping artificial light levels low.) The radiation
standards for visible light levels, maximum annual exposure for visible
light levels and UV levels for different materials are provided below.

Exhibit lighting requirements differ from storage lighting
requirements. Objects on exhibit are exposed to light over time and
visitors need to be able to see objects on exhibit.

future generations.

Balance preservation concerns with those of providing visibility.
However, preservation concerns must take precedence over
access considerations to ensure that the object is available for

Consult with a conservator as you develop or update lighting for
museum, visitor center and furnished historic interiors.

(For extremely fragile light
sensitive objects, reduce
exposure time by covering
exhibit case and allow the
public to ‘peek’)

Visible Light Levels Materials
50 lux (5 foot-candles) or less | Extremely light-sensitive
materials;

organic materials including,
biological specimens, blue
prints, basketry, books,
drawings, dyed organic
materials including plant
materials (extremely fugitive
pigments and dyes), feathers,
fur, leather, manuscripts, paper,
parchment, photographs
(including albumen and tinted
photographs), plastics, prints,
tapestries, textiles, tortoiseshell,
watercolors on any medium,
wall paper, works of art on

paper

100 lux (10 foot-candles) or
less

Light sensitive materials;
lacquer ware, tempera
paintings, undyed organic
materials (basketry, bone, horn,
ivory, plant materials, teeth)

150 lux (15 foot-candles) or
less

Moderately sensitive materials;
paintings (oil, acrylics)
furniture, objects with painted
surfaces, polychrome panels,
finished wood surfaces

300 lux (30 foot-candles)

Non sensitive materials;
metals, stone, ceramics, some
glass

Figure 4.6: Standards for Visible Light Levels (Source")
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Even small amounts of light will cause damage to most materials. The
rate of damage is proportional to the illumination level multiplied by
the time of exposure. Therefore, it is essential for you to determine
how much exposure an object on exhibit should be subjected to, and
over what period of time. Use the Figures 4.6 through 4.8 to calculate
how long an object should be on exhibit.

Limit damage from light by reducing the amount of light and
the exposure time.

When considering light damage to an object, note that the rate of
deterioration is directly proportional to the illumination level
multiplied by the time of exposure. Think of it as an equation:

Deterioration = Level of Illumination x Exposure (Exhibit) Time
Expressing light damage as an equation demonstrates that to reduce
deterioration, both the level of illumination and the duration of
exposure must be reduced. When determining-how to limit damage to
objects exposed to light, keep in mind the “reciprocity law that states:”

Low light levels for extended periods cause the same amount of
damage as high light levels for brief periods.

A dyed textile or taxidermy mount on exhibit for six months will fade
about half as much as it would if left on exhibit for one year under the
same conditions. Some types of photochemically induced
deterioration will continue even after an object is removed from light.
See Section J for guidance on controlling visible, UV and IR light
levels.

Calculate the exposure time using the following equation:

Duration of exposure x Intensity = Total Exposure

For example; 200 hours x 60 lux = 12,000 lux hours
60 hours x 200 lux = 12,000 lux hours

Maximum Annual Exposure Materials

for Visible Light Levels

55,000 lux hours
(15 lux x 10 hours x 365 days)

Extremely sensitive materials
such as blue prints, books,
drawings, dyed organic
materials

180, 000 lux hours
(50 lux x 10 hours x 365 days)

Sensitive materials including
organic materials (biological
specimens, feathers, fur, leather,
manuscripts, paper, parchment,
photographs, prints, tapestries,
textiles, tortoiseshell, works on
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paper, watercolors on any
medium, wall paper), plastics

365,000 lux hours
(100 lux x 10 hours x 365 days)

Moderately sensitive materials
including lacquer ware, undyed
organic materials (bone, horn,
ivory, uncolored plant
materials)

550,000 lux hours
(150 lux x 10 hours x 365 days)

Somewhat sensitive materials
including paintings (oil, egg
tempera, acrylics) furniture,
painted surfaces, finished wood
surfaces

730,000 lux hours

(300 lux x 10 hours x 365 days)

Metals, stone, ceramics and
some glass

Figure 4.7. Standards for Maximum Annual Exposure for Visible Light

Levels (Source™)

Follow the exposure duration limit recommendations provided in
Figure 4.8 when placing objects on exhibit. Include a rotation
schedule so that objects do not exceed the recommended exposure

guidelines.

Materials Exposure | Light
Duration | Level
Limit

Extremely light sensitive materials (1) 3 months 5

albumen & tinted photographs, blueprints, over 5 footcandles

extremely fugitive pigments & dyes, highly years (50 lux)

degraded paper & silk, pre-19™ century

Japanese prints with color

Extremely light sensitive materials (2) 6 months 5

books, organic materials such as biological over 5 footcandles

specimens, dyed basketry or other plant years (50 lux)

material, feathers, fur, leather, manuscripts,

parchment, , paper (documents, works on

paper, wall paper), paintings with organic

pigments and dyes, plastics, tortoiseshell,

historic photographs including carte de visite,

tapestries, textiles in poor condition or with

organic dyes, watercolors on any medium

Light sensitive materials 12 months | 10

organic materials including bone, horn, ivory, over 5 footcandles

uncolored basketry or plant materials, teeth, years (100 lux)

paintings with mineral pigments, leather (dyed),

pastels, textiles in good condition or with

aniline dyes, lacquerware, tempera paintings

Moderately sensitive materials 24 months | 15

enamels, furniture and finished wood surfaces, | over5 footcandles

leather (undyed), objects with painted surfaces, | Years (150 lux)

paintings (oil, acrylics)

Non sensitive materials; ceramics glass, metals, | unlimited unlimited

stone, metal and stone jewelry

Figure 4.8. Exposure Duration Limit Recommendations (Source “)
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Consider the variables noted below before permitting objects to be
exhibited or used in research, and take into account the following:

¢ light sensitivity of the object

time of exposure

light level

type of use

color and contrast of object

The human eye can adapt to a wide variety of lighting levels, so a low
light level should not pose visibility problems. However, the eye
requires time to adjust when moving from a bright area to a more
dimly lighted space. This is particularly apparent when moving from
daylight or brightly lit interiors into a darker exhibit area. When
developing exhibit spaces, gradually decrease lighting from the
entrance so visitors’ eyes have time to adjust. Keep light levels below
levels noted in Figure 4.6 through 4.8.

For example, if a researcher needs to examine fine detail in the weave
of a textile, but will only be working on the object for a few hours, and
the object is not fragile and rarely exposed to light, you can allow for a
slightly higher level light to be used.

Light sensitive objects require very low light levels, short
exposure times and no UV.

See Figures 4.6 - 4.8.for lighting standards and guidelines.

Note: Staying below these exposures levels does not prevent light
damage. There is no minimum level where damage will not occur.
However, managing light levels enables you to minimize risk
somewhat while balancing collection preservation with accessibility.

Ongoing monitoring, documentation and evaluation of light levels in
all areas that house collections over time will allow you to take
appropriate control actions. Monitoring and documenting light levels
allows you to:

e identify areas of high light levels that need to be corrected

e determine what light levels are at different times of the day,
during different seasons, and during various events
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e take measurements when changing or installing new lighting
fixtures to be sure the changes are within recommended levels

e De sure that light levels are at required levels and that UV
blocking materials are still effective, that there is no IR and
that visible light is appropriately controlled

Monitor light levels using specialized equipment. Use a visible light
meter to measure visible light and a UV meter to measure ultraviolet
light. Use a thermometer to measure heat buildup from IR. Different
meters are available for measuring visible and UV light from various
vendors. Some dataloggers also include sensors for monitoring light.

¢ Visible Light Meter: Use a visible light meter to measure visible
light, namely, the visible portion of the electromagnetic spectrum.
When purchasing a new meter, be sure to purchase one that
measures in the standard unit, lux. The meter should be sensitive
enough to measure light levels as low as 15 lux with a reasonable
degree of accuracy (10% or better).

e Ultraviolet Meter: Use a UV meter to measuring UV levels.
These meters give UV readings in microwatts per lumen.

If a UV meter is not available, assume that unfiltered sunlight,
fluorescent and quartz-halogen lamps emit unacceptable and
destructive UV radiation.

Use a standard set of procedures when monitoring light levels with
both meters. Aim the sensor toward the light source to catch the light
hitting the object you are monitoring. Be sure no shadows from your
hand or body are in the way. Make sure the sensor is parallel to the
surface of the object and aimed toward the light source. If the object is
larger than about one foot square, take several readings. Before using
any equipment, read the manufacturer’s instructions for operation and
maintenance.

e ISO’s Blue Wool standard cards can be used to measure light
damage. They are specially dyed textiles made so that the most
sensitive sample fades in half the time needed to fade the next
most sensitive sample. There are eight samples to a set. You can
use them in two ways:

— Place one set of standards at the place you want to measure.
Place another set in total darkness.

— Secure aluminum foil over one half of a set of standards and
put out in the places you want to measure.

By comparing the two sets of standards, or two halves of one set,
you can determine that light damage is likely at the levels/rates of
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deterioration measured. The standards will not help you estimate
how much exposure to light a material will withstand in a
particular situation. Blue Wool standards can be effectively used
to bolster your case that light damage is occurring and that changes
are needed to protect museum objects. They are available from
conservation suppliers.

The Light Damage Calculator developed by the Canadian
Conservation Institute allows you to estimate the fading of colors on
selected materials that have been exposed to light.

Develop a lighting improvement plan for collections in storage and on
exhibit. The plan includes the gathering of information and how to
determine if a lighting problem exists, what the cause is, and what
actions are needed to correct the problem, and determining if those
actions were effective. Follow the steps below to develop a lighting
improvement plan. Guidance on how to implement the plan is
described in this section.

e Gather information

Document the following lighting information:

types of existing lighting fixtures, ballasts, and filters

— movement of sunlight into the room(s) throughout the day

— seasonal variations in light

— events such as filming or photography

— location of light monitoring sites

— light exclusion and filtering materials and where they are installed
— gather baseline and ongoing lighting information

Document the following collections information:

— identify objects that are most susceptible to light damage and their
level of sensitivity, such as paper, photographs, feathers and other
organic materials

— optimal exposure time for material types

— how light may affect the objects once you have identified the
types of light and variations in lighting

— floor plan for each exhibit or storage space that indicates the
location of each monitoring site
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— establish monitoring sites near susceptible objects and use these
same sites for each monitoring session

— abandon monitoring old sites and establish new ones as conditions
change

e Evaluate monitoring data
— do ongoing monitoring to make sure the plan is effective

— record data on the Light and Heat Measurement Record illustrated
in Figure 4.9.

e Take corrective actions and document
— determine if corrective actions are effective

— Take appropriate action as needed

Use a range of methods and equipment to minimize the risk of light
damage to your collections. Monitor and document light levels before
and after taking any action to be sure that your changes have been
effective.

Use a range of methods and equipment to minimize the risk of light
damage to your collections. Monitor and document light levels before
and after taking any action to be sure that your changes have been
effective.

¢ Eliminate all ultraviolet radiation (UV)

— Exclude exterior windows in new purpose-built structures that
house collections

— Block windows in adapted spaces or structures that house
collections.

— Install UV filtering material over all windows in furnished historic
structures, visitor centers and exhibit galleries in consultation with
a conservator and historic architect.

— Install glazed, double glazed, interior storm windows or U-value
windows with UV filtering capability where appropriate.

— Use UV filtered or coated light sources.

— Use UV filtering glass or acrylic when framing documents and
works of art.
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Take ongoing readings, including at different times of the day and
various seasons, to ensure that UV blocking materials are still
effective.

For information on UV filtering materials, see question 4 below.

Eliminate infrared radiation and/or heat buildup

Eliminate sunlight by eliminating or blocking windows in storage
areas.

Use window coverings and/or filters in historic furnished interiors,
galleries and visitor centers.

Do not use incandescent spotlights.

Keep lights and ballasts outside exhibit cases.

Use filters for artificial lighting to minimize IR build up.

Keep light sources away from objects. If lighting is too close to or
focused on an object, IR can raise the temperature. It may also

lower the water content of porous materials.

Use effective air circulation systems (such as fans and air
conditioners) to help control heat buildup.

Mitigate and control daylight and artificial light

Lower light intensity and duration in exhibit and storage areas.
Install light filtering materials on all windows and light sources.
These include UV blinds or sheets of UV blocking glass. Do not
use reflective films or tints in historic structures as they convey an

inappropriate appearance

Install window coverings such as blinds, shades, curtains, shutters,
and exterior awnings.

Locate objects on exhibit away from daylight sources such as
windows.

Light sensitive objects with fiber optics or LEDs. Do not use
daylight to illuminate collections on exhibit.

In areas where objects are displayed:

implement a schedule in consultation with interpretation and
maintenance staff to keep blinds, shutters, and curtains drawn or
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lowered to prevent and/or minimize visible light from reaching
objects on display.

Work with intepretive staff to ensure that windows are covered,
particularly during period of intense sunlight/UV radiation, such as
between 11lam - 3 pm.

Keep curtains and blinds closed while visitors are not present.

As necessary, interpret a furnished historic room as an evening
setting and provide intepretive information about traditional use of
these coverings.

Use:

opaque dust covers (such as cotton muslin or Gortex®) to cover
light-sensitive objects

rugs to protect floor coverings.

dust covers when visitors are not present for extended periods.
These are useful in storage areas and exhibit areas that are not
open to the public for part of the year.

Minimize and control light intensity

Lower light levels and keep as low as possible. Follow lighting
level standards in Section 4.4, Standards for visible light levels.

Step electric voltage down, including bulb wattage, in consultation
with facilities management.

Replace lighting fixtures to block UV and IR build up by installing
LEDs where possible.

Use fewer fixtures where possible

Reduce exposure time to light sources

Limit exposure time in accordance with times noted in Figure 4.7.
Standards for maximum annual exposure for visible light levels.

Install motion detectors in work and exhibit areas that activate
lighting only when people are present.

Implement a regular exhibition rotation schedule for light sensitive
objects on exhibit, no longer than 3 to 6 months under controlled
lighting conditions. See question 8, What is the benefit of rotating
objects on exhibit? for more information.
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— Use reproductions of highly sensitive materials on exhibit.

House objects in closed cases and cabinets, enclosures, boxes, and
folders to minimize light exposure in storage and work areas.

4. What kinds of UV Several types of UV filtering materials can be used in storage and
filters can | use? exhibit areas, and in furnished historic structures. Work with facilities
management and consult with a historic architect to select the most
appropriate materials for a furnished historic structure.

There is a wide range of UV filters that can be used on structures,
exhibit cases and on framed works of art. They include:

— UV filtering glass or acrylic in windows and for framed works of
art

— UV filtering double or secondary glazed windows

— UV filtering panels suspended or mounted over or in front of
unfiltered glass that permit light penetration

— UV filtering interior storm windows

— UV filtering blinds, window shades or drapes for windows. Do
not use film on historic windows as it may damage the historic
glass. It also has a finite usage life and needs to be replaced on a
regular schedule.

— UV filtered fluorescent tubes and filter sleeves for fluorescent
tubes

Note: The plastic material that carries the UV filtering coating often
breaks down faster than the filtering chemical. Replace filters
periodically, and whenever they begin to turn yellow or crack.
Monitor UV radiation at least every five years to be sure the filtering
material is still effective.

Deploy an effective lighting system to protect your collection on
exhibit. Work with a conservator to implement the best available
lighting for your furnished historic structure.

See Preservation Tech Notes, Museum Collections Number 2,
Reducing Visible and Ultraviolet Light Damage to Interior Wood
Finishes, COG 3/10: “Choosing UV Filtering Window Films,” MH-II1,
Chapter 7, Section H, Exhibit Conservation and Section I, Preserving
and Protecting Objects in the Exhibit Process and J, Exhibit Case
Design, Using Museum Collections in Exhibits, and the NPS Harpers
Ferry Center, Exhibit Conservation web site.
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Note: Balance access with preservation needs but make sure that
preservation takes precedence to ensure that NPS collections are
available for future generations.

Lighting used for photography, videography, and photocopy machines
can cause excessive light exposure and heat buildup. To minimize
damage, implement the guidelines noted below.

General photography and videography(filming)
e Avoid overheating objects with studio lights, especially light
sensitive materials.

e Create a separate area or space for photography.

e Request heat absorbing light filters and be sure the area is well-
ventilated with fans or air conditioners when photography is
allowed in museum areas.

e Turn lights off whenever photography or filming is not taking
place. If lighted rehearsals are necessary, use dummy objects until
the final filming or photography will take place.

Flash photography and photocopying

Conservation research indicates that excessive flash photography and
photocopying of light sensitive materials causes damage. Popular or
iconic museum objects are likely to be heavily photographed or
photocopied and therefore subject to fading and other damage. Certain
materials such as handwritten documents, daguerreotypes and
blueprints are particularly light sensitive.

You should:
¢ prohibit flash photography for light sensitive materials on exhibit

e limit photocopying of light sensitive materials

However, in order to provide access to these materials, make a master
or reproduction images and/or photocopies readily available. See
guestion 5 below.

For other non-light sensitive materials, flash photography can be
permitted, as the exposure period is very short. Many museums permit
photography but do not allow flash photography to avoid disturbing
visitors. See MH-III, Chapter 6, Section D, Filming and Photography
in Spaces Housing Museum Collections.

When collections, including objects, archival materials, and natural
history specimens are used by researchers, they are exposed to light.
Set up separate work spaces and research rooms so that your entire
collection is not exposed to light when people are working with
individual objects. Incorporate the following practices into research
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room use to limit the damage that occurs from this use.

o Develop procedures so that collection items are exposed to light
only while the researcher is using them.

— House documents in containers, including boxes and folders.

— Remove objects from cabinets only when the researcher is ready to
work.

e  Limit the time the object is exposed to light and set a maximum
lux level based on the object’s sensitivty

e Limit the number of times an individual document can be
photocopied. Create a copy of frequently requested archival
materials and distribute as necessary.

e Take high quality photographs of frequently requested objects and
make available in various formats, including online, as necessary.

e Limit the use of additional light sources, such a flash photography
as noted question 4 above.

See MH-111, Appendix D: Planning a Research Space, and COG 19/7:

“Archives: Reference Photocopying,” and 4/14: “Planning a Research
Space,” for more information on limiting light damage from collection
use.

Complete the Light and Heat Measurement Record shown in Figure
4.9. Use building floor plans in conjunction with this record. Analyze
the data from the Light and Heat Measurement Record and seek
answers to questions below to determine how to minimize the damage
from light. Consult the regional curator and/or a conservator when
doing this evaluation.

o Which areas have acceptable levels of light for the objects?

How long have objects been on exhibit in these areas?

e Do the objects on exhibit how signs of damage? Remember, not
all damage can be detected by visual inspection.

e Which areas have light levels that are too high? Take corrective
actions and determine whether these changes have helped. For
example, if UV filtering blinds are installed over glass window
panes, monitor for UV before and after installation

e Has the UV been eliminated? Has it reduced visible light?

e What are the light levels in storage?
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How often are collections in storage used? Where and how are
they used? What levels and duration of light exposure do they
normally receive?

Can light levels be reduced in research rooms to improve
preservation and still provide adequate access?

How often are archival collections copied? Is there ‘duplication
master’ so that originals do not have to be continuously copied?

Are you maintaining and evaluating a record of the data you
collect? This information will help you make a case for needed
changes in lighting or removal of threatened objects. Keep a
permanent file of all light monitoring data.

How can | work with interpretation staff to minimize light damage
to collections on exhibit in furnished historic structures, visitor
centers and museums?

NATIONAL PARK SERVICE
LIGHT AND HEAT MEASUREMENT RECORD

Structure: Family Home

Date Time Location (of uv LUX Room

object being Reading | Reading | Temp
measured) (uw/ eratu
lumen) re

4/26/2014 | 11:00 Wooden buffet | 10 75 68

am in dining room
opposite the
bay window
Comment:
Cloudy day,
sheers drawn
over UV blind,
drapes open

5/24/2014 | 11:30 Wooden buffet | 10 75 72

am in dining room
opposite the
bay window
Comment:
Bright and hot,
sheers drawn
over UV blind,
drapes closed

6/26/2014 | 11:15 Wooden buffet | 10 78 73
am in dining room
opposite the
bay window
Comment:

Bright and hot,
sheers drawn
over UV blind,
drapes closed

Figure 4.9. Sample Light and Heat Measurement Record
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Rotating objects on exhibit allows you to limit light exposure and
thereby limit light damage. Create a rotation plan for light sensitive
objects on exhibit in the museum, visitor center or furnished historic
structure.

Consider the duration and intensity of exposure and the fragility of the
material when developing the schedule. Certain materials, such as
paper and textiles are extremely light sensitive and should be exhibited
at 5 footcandles for short periods of time and rotated regularly. For
example, display a rare historic handwritten letter in a UV free exhibit
case for no longer than 3 months to avoid irreversible damage. A more
robust document should be rotated off exhibit after 6 months, that is, it
should not be on exhibit longer than 6 months. Display sensitive
objects under low lighting levels.

If you are unable to lower light levels or need to have materials on
exhibit beyond recommended times, arrange to exhibit facsimiles and
reproductions in place of the museum object. Make fascimiles of
extremely sensitive materials such as handwritten diaries or
daguerretypes so as not to damage the original object. Use this as a
opportunity to educate the public about object preservation by
including this information in an exhibit caption or as part of the
interpretive tour narrative.

See Figures 4.6 through 4.8 for recommended times and levels, and
MH-I11, Chapter 7, Section I, 4, How do | balance exhibit lighting with
preservation requirements?

LEDs (light-emitting diodes) produce light through the movement of
electrons through semiconductor material. LEDs are widely used in
museums as they are energy efficient and sustainable, do not emit UV,
and emit little or no infrared.

Because they have a long life span compared to many other light
sources, maintenance costs are lowered. LEDs provide immediate, full
light when used with motion sensors, making them a viable option for
less-used spaces. LED bulbs are point sources; they emit light in a
specific direction, and provide effective lighting. Many lighting
fixtures can be retrofitted with LED bulbs, while permitting retention
of historic fixtures.

Advantages of using LEDs are noted below. LEDs:
e do not emit UV and very little IR.

e are energy efficient (they remain cool)

e use low voltage

e have along life
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are durable

do not contain mercury or other toxic chemicals

are flexible and easy to install

readily capable of focusing light on a specific location
Disadvantages of using LEDs include:

e LEDs can be problematic in true color rendering and rendered
color may change over time.

e Before burning out, the light, which is initially white, begins to
color shift, affecting the appearance of the space and objects on
exhibit. Bulbs do not all color shift at the same time or to the same
hue, potentially causing a rainbow of color over objects and
artwork.

¢ Installation costs are high, including the high cost of bulbs and in
replacing fixtures that cannot be retrofitted.

e LED bulbs often do not work with existing dimmer technology on
fixtures.

e When bulbs burn out, some may flash on and off, which can be
disturbing to visitors.

Consult with a conservator to select the appropriate LEDs for your
specific use. Be sure to select a company with a long and well-
documented warranty plan.

Air pollution comes from contaminants produced both outside and
inside museums. Contaminants can be airborne, transferred by
contact, or contained (inherent) within objects themselves. All have
the potential to cause or exacerbate damage to museum objects.

Common pollutants include: dirt, which includes sharp silica crystals;
grease, ash, and soot from industrial smoke; sulfur dioxide, hydrogen
sulfide, and nitrogen dioxide from industrial pollution; formaldehyde,
and formic and acetic acid from a wide variety of construction
materials, off-gassing of some plastics; ozone from photocopy
machines and printers; and many other materials that can damage
museum collections.
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Air pollutants are divided into two types:

e particulate pollutants such as dirt, dust, soot, ash, molds, heavy
metal dust, asbestos, and other fibers

e gaseous pollutants such as sulfur dioxide, hydrogensulfide ,
nitrogen dioxide, formaldehyde, ozone, formic and acetic acids

Exposure to these pollutants may also have adverse health impacts on
staff. Engineering controls such as local exhaust ventilation or the use
of personal protective equipment may be necessary to minimize
exposure. Staff should be trained on the recognition and control of
exposure situations. Refer to Chapter 11, Curatorial Health and Safety
for more information.

See Figure 4.10 for a list of some common forms of deterioration by
air pollution.

Particulate pollutants are solid particles suspended in the air that come
both from outdoor and indoor sources. These particles are mainly dirt,
dust, mold, pollen, and skin cells, though a variety of other materials
are mixed in smaller amounts. The diameter of these pollutants is
measured in microns (1/1,000,000 of a meter). Knowing the
particulate size is important when determining the size of air filters to
use in a building.

Some particles, such as silica, are abrasive. In addition, pollen, mold,
and skin cells can be attractive to pests. Particulates can interact with
gaseous pollutants and cause deterioration in three different ways.
Particulates may be:

e asource for sulfates and nitrates (these particles readily become
acidic on contact with moisture)

o acatalyst for chemical formation of acids from gases

e an attractant for moisture and gaseous pollutants

Gaseous pollutants are reactive chemicals that can attack museum
objects. These pollutants come from both indoor and outdoor sources.

Outdoor or atmospheric pollutants are brought indoors through a
structure’s HVAC system or open windows. There are three main
types of outdoor pollution:

o sulfur dioxide (SO,) and hydrogen sulfide (H,SO) produced by
burning fossil fuels, sulfur bearing coal, and other organic
materials

e nitrogen oxide (NO) and nitrogen dioxide (NO,), produced by any
kind of combustion, such as car exhaust as well
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e 0zone (Os), produced by sunlight reacting with pollutants in the
upper atmosphere

When sulfur and nitrogen compounds combine with moisture and other
contaminants in the air, sulfuric acid or nitric acid is produced. This
acid then causes deterioration in a wide variety of objects. Ozone
reacts directly with the objects causing deterioration.

Indoor air pollution generally comes from new construction and
building materials as well as new office furniture and other sources
such as:

e wood, which can release acids

e plywood and particle board, which give off acids from wood and
formaldehyde and acids from glues

o unsealed concrete, which releases minute alkaline particles

e some paints and varnishes, which release organic acids, peroxides,
and organic solvents

o fabrics and carpeting with finishes, such as urea-formaldehyde,
and wool fabrics that release sulfur compounds

e glues used to attach carpets, that can release formaldehyde

o plastics that release plasticizers and harmful degradation products
such as phthalates and acids

o electric or light equipment, such as photocopy machines, printers,
and some air filtering equipment, which release ozone.

Museum objects themselves may also contribute to indoor air
pollution. For example, many plastics are inherently unstable and as
they deteriorate they can give off acidic by-products, such as cellulose
nitrate and diacetate plastic, used for film. See COG 8/4: “Care and
Identification of Objects Made from Plastic” for more information.
Other sources of pollutants from museum objects include:

celluloid and other unstable plastics used to produce many 20"-
century objects

pyroxylin impregnated cloth used for book bindings

residual fumigants and pesticides, such as ethylene oxide

wool can release sulfur that will tarnish silver
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Object Deterioration Primary Air | Environmental
Materials Pollutants Factors
Accelerating
Damage
ceramics damaged surface acid gases moisture
leather weakening, sulfur oxides | mechanical wear
powdered surface
metals corrosion/tarnishing | sulfur oxides | water, oxygen,
and other salts
acidic gases
paint surface erosion, sulfur oxides, | water, sunlight,
discoloration hydrogen microorganisms
sulfide,
0zone,
particulates
paper embrittlement sulfur oxides | moisture,
mechanical wear
stone surface erosion, sulfur oxides | water, temperature
discoloration and other fluctuations, salt,
acidic gases, | vibration,
particulates microorganisms,
carbon dioxide
textiles weakened fibers, sulfur oxides, | water, sunlight,
brittleness, soiling nitrogen mechanical wear
oxides,
particulates
textile fading, color nitrogen sunlight
dyes and change oxides, ozone
pigments
shell, efflorescence or acetic and moisture
eggshell breakout of salts, formic acid
“Byne’s Disease”

Figure 4.10. Deterioration of Museum Objects Caused by Air Pollution

As with other agents of deterioration, monitor to identify whether or
not air pollution is causing damage to collections that are in enclosed
or open storage, on exhibit, or in transit. Take the following steps to
identify and understand air pollution levels:

e Inspect storage and exhibit spaces (such as floors, open shelving,
tops of cabinets, cases and tablesin addition to polished surfaces
such as piano tops.) for dust. Note how much dust has built-up
since the last cleaning. Watch for increased insect activity using
your IPM program. Increased insect activity is often related to an
unacceptable accumulation of dust.

e Observe and note active corrosion on metal objects for
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pollution from chlorides in coastal areas Chlorides will react with
unpainted iron or steel objects, causing rust. In highly trafficked,
industrial and some mining areas, sulphides will react with silver
and copper to cause tarnish, and lead will corrode on exposure to
acetic acid.

e Observe and document a building’s air control system and the
nature of the structure. Concrete walls and adobe are sources of
high levels of dust. Some concrete dating from 1940-1975
contains asbestos, making it a health risk as well as a source of
damaging particulates. Improperly filtered air intakes can transfer
high levels of pollutants into museum spaces.

o ldentify exhibit cases, storage cabinets, and shelving made out
of unacceptable materials. These include untreated wood or
painted wood that can offgas formaldehyde and acetic acid.

e Monitor how much dust and dirt is tracked into spaces by
visitors and employees.

Also consider the surrounding air quality. Some parks have on-going
air monitoring research, and you can contact the Environmental
Protection Agency (EPA), Office of Air Quality Planning and
Standards to obtain information on levels of ozone, sulfur dioxide,
nitrogen dioxide, and particulates recorded in the park. This data will
assist park staff in identifying potential pollutant problems that may
exist.

Areas with high concentrations of gaseous and particulate air pollution
should establish a program for monitoring signs of active deterioration
on objects in museum storage and exhibit areas.

There are several ways to monitor air pollutants in museums. Each
method has advantages and disadvantages. Different pollutants may
require different methodologies. Investigate the monitor types and
evaluate the information you want to recover. Consult with your
regional curator and a conservator and refer to COG 8/5: “Monitoring
Off-Gassing of Plastics” and other resources in the bibliography for
more information.

Oddy tests: Oddy tests were developed by conservation scientists to
evaluate materials that are used in contact with objects in storage or on
exhibit. In this test, metal coupons (small samples of different metals)
are placed in a closed container with the material being tested and a
small amount of moisture. The container is slightly heated and after a
set amount of time, the metal is examined for corrosion. The test
provides an indication of how ‘safe’ a material is and whether or not it
will cause deterioration in your collection. Problems with this test
include:

e unusual reactions - as heat and moisture are raised in the container,
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reactions may occur that would not happen in a normal museum
environment

o little reproducibility since it relies primarily on visual indicators,
making results from this test widely variable

Passive sampling devices: These are devices that absorb particular
pollutants. They are placed in the area you want to test for a period of
time, and then removed and sent to a lab to be tested for presence and
levels of pollutants. Each passive sampling device measures one type
of pollutant. For example, one device will measure for formaldehyde,
another for acetic acid. However, there are problems with these
devices:

e They may require off-site analysis.

e The devices have varying sensitivities. Use devices that can detect
gaseous pollutant in parts per billion (1:1,000,000,000 ppb) or
lower levels.

A-D strips. These strips detect acetic acid. They were developed to
detect and measure acetate film deterioration, or “vinegar syndrome,”
in film collections. They change color as the level of acidity increases.
They are used to set priorities for film reformatting.

When monitoring for contaminants, take human health impacts into
consideration. If there is concern about effects on museum objects, the
effects on the museum staff should also be considered. Contact your
safety officer or Bureau industrial hygienist for questions about
personal exposure monitoring. If you believe direct measurement is
needed, contact your regional curator for assistance.

Eliminate gaseous and particulate pollution to the lowest practical
level. Do the following to reduce levels of air pollution:

o Keep areas housing collections clean and prevent dust
accumulation by implementing a museum housekeeping plan that
includes:

- Use high efficiency particulate air (HEPA) vacuums which trap
more particulates. Regular vacuum cleaners exhaust many smaller
particles into the air. See MH-I, Chapter 13, Housekeeping
chapter and COG 1/6: “Choosing a Vacuum Cleaner for Use in
Museum Collections.”

- cleaning, and vacuming floors, tops of cabinets and exhibit cases
in storage and exhibit areas

- keeping work surfaces clean

- work with custodial staff to keep all areas clean
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frequently clean tour routes to reduce dust deposition on objects

for gaseous pollutants (SO2, ozone, formaldehyde, organic acids,
etc.) consider carbon filtration.

Separate office and curatorial work spaces from museum
collections storage spaces. Areas that are not frequently accessed
usually stay cleaner than high traffic areas.

Place door mats at appropriate doorways, in particular, from the
outside, to minimize tracking dirt into storage and exhibit areas.
Clean mats regularly.

Upgrade and maintain seals and weatherstripping around doors and
windows to keep pollutants and pests out. Install door sweeps on
doors where weatherstripping is impractical.

House all objects, particularly, sensitive objects in well sealed and
constructed exhibit cases and storage cabinets. Maintain sound
gaskets on all storage cabinets. See resources in the bibliography
for more information.

Store archival materials in museum quality boxes, map cases, and
folders.

Use dust covers to protect objects on open shelving. Dust cover
material should be chemically and physically non-damaging and
provide as complete a dust seal as possible, while allowing easy
access. Use clear polyethylene sheeting, unbleached cotton
muslin, Tyvek®, or Gore-Tex®. See COG 4/2: “Dust Covers for
Steel Shelving,” for more information.

Separate objects that offgas pollutants (such as cellulose nitrate
negatives or objects, diacetate negatives, or hardwoods such as
oak, birch or beechwood) from other objects. Store silver that is
wrapped in acid -free tissue and then placed in anti-tarnish cloth
bags. Exhibit silver with anti-tarnish strips or on a pedestal
covered with anti-tarnish cloth.

Store, exhibit, and transport objects in appropriate cases. Avoid
using exhibit materials (for example, hardwoods) that offgas
organic acids. The adhesives used in plywood and veneers may be
a source of pollutants. See Figure 4.11 for a list of harmful and
safe materials.

In areas with high air pollution levels consider installing pollution
filtering in your HVAC system. These filters extract gaseous and
particulate pollutants before they get into a museum space. Work
with HVAC engineers to design a system appropriate to your
facility. Do not use filtering systems that generate damaging
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Storage and Exhibit Construction Materials Known to Release

Harmful Substances

Materials

Harmful Vapors

wood (particularly oak, birch,
beech)

organic acids

wood panel products

organic acids, formaldehyde

protein-based glues, wool, silk

volatile sulfides

vulcanized rubber

volatile sulfides

some dyes

sulfur compounds

cellulose nitrate

nitrogen oxides

cellulose acetate

acetic acid

Poly(vinyl chloride)

hydrogen chloride

polyurethanes

volatile additives

some photographic processes

acetic acid

coating materials

various volatile compounds

Storage and Exhibit Construction Materials That Appear to be Safe

metals

glass

inorganic pigments

polyethylene and
polypropylene (test before use)

acrylic solutions (some acrylic
emulsions are suspect) applied
as liquid

polyester fibers

cotton and linen

* Note: while these materials are generally considered safe,
manufacturing processes may add coatings and additives that can
damage museum collections. Testing is appropriate for certain

materials.

Figure 4.11. Storage and Exhibit Construction

Materials Known to Release Harmful Substances and

Materials that Appear to be Safe
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O. Endnotes

" This temperature range expands the NPS Museum Handbook, Part I, Ch. 4, Museum Collections Environment,
(1999) guidance slightly, and is in accordance with the AIC Interim Guidelines endorsed by the Association of Art
Museum Directors that states: “For the majority of cultural materials... a temperature range of 59 - 77°F (15 - 25°C),
is acceptable.” See the I1C declaration on Environmental Guidelines that cites the AIC guidelines, 26 Sep 2014.

" The explanation of dew point’s importance in Section F.2 has been adapted from information in the Image
Permanence Institute’s Seminar Reference Workbook for Sustainable Preservation Practices for Managing Storage
Environments, Section 1, Defining an Optimal and Sustainable Preservation Environment. Courtesy, the Image
Permanence Institute.

' This RH range revises the NPS Museum Handbook, Part I, Ch. 4, Museum Collections Environment (1999). It is
somewhat broader than that cited by AIC Interim Guidelines as endorsed by the Association of Art Museum
Directors in order to accommodate the many climate zones in which NPS park collections are located and the RH
ranges to which they have acclimated. The AIC Interim Guidelines state, “For the majority of cultural materials, a
set point in the range of 45 - 55% relative humidity with an allowable drift of +/-5%, yielding a total annual range of
40% minimum to 60% maximum...” See the I1C declaration on Environmental Guidelines, Sep 26, 2014.

v The ABCs of Air Conditioning: A Primer of Air Conditioning Types and Methods, American Association of
Museums. PIC- Green. http://www.pic-green.net/home-2 outlines the types of air conditioning systems, introduces
cooling load calculation, and compares the functioning of system types.

¥ The explanation of an HVAC system as a continuous loop in Section H.7 is drawn from the Image Permanence
Institute’s Seminar Reference Workbook for Sustainable Preservation Practices for Managing Storage
Environments. Courtesy, the Image Permanence Institute.

V! Figure 4.6. Standard for Visible Light Levels. Sources: The NPS Museum Handbook, Part I, Chapter 4, Museum
Collections Environment, (1999) guidance on standards for visible light levels was updated with information
obtained from several sources, including the Winterthur Preventive Conservation Team, The George Washington
University Museum Studies Program, Canadian Conservation Institute, and the Arthur M. Sackler Gallery and Freer
Gallery of Art, Smithsonian Institution.

Vil Eigure 4.7. Standards for Maximum Annual Exposure for Visible Light Levels. Sources: NPS Museum Handbook,
Part I, Chapter 4, Museum Collections Environment, 1999 was updated with information from the Light Duration
Guidelines for Exhibited Works of Art, developed by The Arthur M. Sackler Gallery and Freer Gallery of Art,
Smithsonian Institution, Courtesy The Arthur M. Sackler Gallery and Freer Gallery of Art, Smithsonian Institution.

"' Figure 4.8. Exposure Duration Limit Recommendations. Sources: Information from NPS Museum Handbook and
NPS Conserve O Grams incorporated into, and expands information in the Light Duration Guidelines for Exhibit
Works of Art developed by the Arthur M. Sackler Gallery and Freer Gallery of Art, Smithsonian Institution.
Courtesy The Arthur M. Sackler Gallery and Freer Gallery of Art, Smithsonian Institution.
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Storage of 5: 63
Temperature ranges 4: 23
Photography 4: 52-53
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Microclimates 4: 34, 66-67
Structure 4: 4, 66-67
As a physical barrier 4: 30, 32
Buffering 4: 7, 12, 15, 33
Building envelope 4: 4, 12-13, 32-33
Conditions of 4: 11-12, 29, 30, 31
Needs of 4: 11-12
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Temperature 4: 21
Controlling 4: 31-39
Effects of 4: 2, 9, 21-22
As a factor in determining relative humidity 4: 21, 23-24, 25
Fluctuating 4: 2, 9, 22
Low temperature storage 4: 21-22, 67
Monitoring 4: 29
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Blocking 4: 48-49
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Visible light
see light
Windows 4: 12-13, 49
Double glazed 4: 49
U-value 4: 49
Interior storm 4: 49
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CHAPTER 5: BIOLOGICAL INFESTATIONS

A. Overview

1. What information will | find
in this chapter?

2. What is a museum pest?

This chapter contains information on:
e how to respond to infestations

e how to set up an Integrated Pest Management (IPM) plan for museum
collections that is an ecosystem approach to the control of museum
pests, and how to evaluate its effectiveness

e how to monitor and inspect for museum pests
e what control actions will exclude museum pests
e how to identify pests that can damage museum collections

The chapter provides information on a range of IPM techniques and tools
that prevent and solve pest problems. This includes inspection, monitoring,
cultural and mechanical controls, as well as chemical controls if warranted.

The chapter includes a Recommended Freezer Temperatures and Duration
of Freezing Cycles chart (Figure 5.1), Sample Museum IPM Plan (Figure
5.2), Sample Object Pest Incident Report (blank) (Figure 5.3), Sample
Object Pest Incident Report (completed) (Figure 5.4), Sample Freezer
Treatment Record (blank) (Figure 5.5), Sample Freezer Treatment Record
(completed) (Figure 5.6), Sample Pest Trap and Evidence Monitoring Log
(blank) (Figure 5.7), Sample Pest Trap and Evidence Monitoring Log
(completed) (Figure 5.8), Sample Pest Monitoring Database Report (blank)
(Figure 5.9), Sample Pest Monitoring Database Report (completed) (Figure
5.10), Sample Floor Plan with Trap Locations (Figure 5.11), Sample Pest
Identification Request Letter (blank) (Figure 5.12), and sample action plans
for common museum pests (Figures 5.13 - 5.22).

Note: Consult with a historic architect to determine the appropriate
procedures and materials to use in historic structures.

National Park Service (NPS) Management Policies (2006) section 4.4.5.1
defines a pest as “an organism that interferes with the management
objective of the site.” For museums, a pest is defined as any organism that
jeopardizes museum resources. For example, if mice or evidence of their
activity is found in the collections storage area, they are considered pests.
However, if they occur in a meadow, they are part of the habitat and are not
considered a museum pest. Other kinds of pests may enter structures
containing collections but are not considered museum pests if they do not
eat or otherwise damage collections materials. These ‘perimeter invaders’
can indicate other problems, such as insufficient housekeeping or exclusion.
See Section G, Identification of Museum Pests, for detailed information on
museum pests and how to recognize them and their evidence and traces,
such as webbing, rodent smudge marks, and chewing or gnawing.
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3. What conditions support

museum pest infestations?

B. Responding to
Infestations

5:2

1.

What should | do if |
find live pests or
evidence of pests in or
around museum
collections?

Museum pest infestations are supported by a variety of poor conditions:

e Specific environmental conditions, including high temperature and
relative humidity (RH), which can attract and support moisture pests
such as silverfish and mold. Heated buildings attract rodents in the fall
as they seek a warm habitat.

e The nature, composition, design and condition of the structure
determines how effective a buffer it provides the collections from the
exterior environment and the entry of museum pests.

e Poor sanitation and housekeeping in all spaces and structures housing
collections provide food, water, and harborage to pests.

e Absence of effective museum policies, practices and standard operating
procedures, such as those that restrict food, drink and live plants from
areas and structures housing collections.

e Improper storage furniture, such as poorly sealed cabinets and storage
furniture that is not raised four to six inches off the floor.

Follow these steps if you encounter a live infestation or observe evidence of
pests or their activity in or around museum collections.

e Document what, where and when you see signs of pest activity
immediately. Don’t panic. If you rush to kill the pests you may cause
more harm to the object (and to yourself) than if you observe it and
document its habitat. Before disturbing the evidence, make careful
observations of the site, symptoms, and extent of damage to determine
if there is an active infestation. Be thoughtful about each step you take.
Do thorough written and photographic documentation before safely
removing pests and evidence of pests. Consult with your park IPM
manager for additional guidance.

e Isolate infested and potentially infested objects immediately.
Wearing disposable gloves, place infested object in a well-sealed
plastic bag. Do not carry unbagged infested objects through the
collection as eggs, larvae, adult insects, or mold spores can be
accidently dropped and the infestation spread. If an object with
suspected mold is damp, isolate it in a lidded cardboard box instead of
a sealed plastic bag. Move the infested object to an isolation room
outside of the collections area. Determine how long to isolate the
infested object. See Section E.16 for information on determining
isolation periods.

See Sections F.4 and F.5 and COG 2/8: “Hantavirus Disease Health
and Safety Update”, for information on handling mice and rat
infestations, COG 3/4:“Mold: Prevention of Growth in Museum
Collections” for information on handling objects infested with mold,
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and Chapter 11, Curatorial Health and Safety.

o Determine the extent of the infestation. Start at the location where
the first infested object was found and inspect the collections/areas in
ever widening circles. Immediately isolate additional infested objects
as they are found and document the findings.

e Identify the pests and evidence of pests. Bag the pest for
identification by an expert as necessary. Determine what the pest is
through its feeding habits and traces, life stages such as larvae or
pupae, shed skins, frass (insect waste, which may be a soft powdery
material, granular pellets or stains, depending on the specific pest),
fecal remains, urine, grease marks and other indicators. Consult an
entomologist or biologist if needed. Identify the suspect pest to be sure
that it is a museum pest that will cause damage to museum objects. See
Section G for information on identification of pests. Review the pest’s
biology and inspect all objects the pest is attracted to as a food source
or habitat in the area of the infestation. See COG 3/11: “Identifying
Museum Insect Pest Damage,” for additional information.

e Clean the area surrounding the removed infested object:
—  Gather and remove all pest remains or traces from the collections
area.

— Retain the pest and all traces as reference material for confirmation
from an expert. Store in vials or secure containers and label. This
information will serve future staff as a reference. Do not retain
rodents or any traces of rodent infestations. Properly dispose of
traces of rodents following procedures in COG 2/8.

— Clean the cabinet or shelf with a high-efficiency particulate air
(HEPA) vacuum and then a disinfectant, following normal
cleaning procedures. HEPA filtration is essential to avoid re-
distribution of eggs and frass into the air.

— Use a HEPA vacuum to clean the floor.

— Do not follow these procedures if there is a mouse or rat
infestation as they may present a human health risk. See
Section F.5 and COG 2/8 for more information on how to clean the
area following a rodent infestation.

2. What should | do after Follow the steps below and select the appropriate method or tool to address
isolating the infested the infestation in the object:
object?

e Answer the following questions to determine how to proceed:
— Can the pest and pest traces be simply removed?

— Are eggs, larvae, immature, pupae, or other life stages present?

— What is the least damaging approach to treating the infested
object?

e Determine what actions to take, including cleaning, isolation or other
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actions. Determine the life cycle of the pest in consultation with an
entomologist or biologist, the park IPM manager and a conservator and
monitor the object until you are sure that no more pests are present.

Gather and document the following information before consulting
with a conservator:
—  Description of infestation.

—  Type of pest (if unknown obtain expert identification).

—  List of objects and material types involved (ex: wagon with wood,
metal, fabric, and rubber).

— Description of damage such as droppings on surface, loss of
material, staining.

—  Description of objects’ proximity to infestation (direct or indirect)
and location of infestation.

—  Clean-up efforts since discovery of infestation.

— Description of the area or structure housing the collection, and its
environmental conditions such as temperature and RH, and
environmental controls such as an HVAC system or portable
dehumidifier.

— List of available supplies such as HEPA vacuum, plastic bags,
sheeting, and freezer.

— Date, time of year and weather conditions when the infestation
occurred.

Determine the cleaning method for the isolated object in
consultation with a conservator and the regional curator and then clean
the object. Remove all traces of the pest from the object. Dead pests,
larval skins, pupal cases, fecal matter, and nests can attract other pests.
If an infestation is limited to a single object and has not progressed too
far, careful HEPA vacuuming with HEPA filters may remove the
problem.

Before cleaning, ensure the structure of the object can withstand the
stress of vacuuming. Use screening material on the HEPA tube when
vacuuming museum objects. Cleaning will probably not remove all
eggs as some can be microscopic. Review the pest’s biology and focus
efforts on areas where eggs are likely to be deposited. Dispose of
collected pests and waste in a sealed container and remove them and
the vacuum bag from the structure immediately so they don’t become a
source of new infestations.

Exception: Do not vacuum when addressing a mouse or rat
infestation, as this increases the risk of transmission of hantavirus. Do
not attempt to clean or handle the object until after the isolation period
as specified in COG 2/8.
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e Determine object treatment options in consultation with a
conservator and the regional curator. Determine if treatment is
necessary. If so, after considering all options, treat the object using
the least damaging approach possible. Treatment options, including
freezer and anoxic treatments, are described in Section B.4. Some
objects may not need any treatment.

e Determine how long to isolate the object before returning to
storage or exhibit after treatment. The isolation period is determined
by the life cycle of the specific pest and can vary from two weeks to
several months, so it is critical to identify the pest. Determine the
pest’s life cycle and monitor the object until you are sure no more pests
or any pest life stages, including eggs, larvae and pupae, are present.
See Section E.16 for information on recommended isolation periods
and Section E.15 for guidance on isolation procedures. Consult the
park IPM manager and the regional curator or conservator, and if
necessary, an entomologist.

e Document the treatment. Record damage to the object, the period of
isolation, and any treatments used. Complete a Pest Incident Report,
for any infested object. See Figure 5.3, Sample Pest Incident Report
(blank). See Section D.5 for additional information on documentation.

3. What should | do after After all infested objects have been removed from the collections area and
all infested objects isolated; determine how the pests entered and how to prevent reentry in the
have been removed future.
from the collections
area? e Determine the source of the infestation. Inspect the area of the

infestation to determine how the pests entered and what conditions
supported them. If the problem is determined to be gaps in the building
envelope, collaborate with facilities management staff to have
appropriate repairs made or exclusions installed. If infested objects
were brought into the collection, evaluate and modify the policies and
procedures as appropriate that allowed this to happen. See Section F.3
for more information on excluding pests from areas that house museum
collections.

e Increase inspection and monitoring of the area to confirm that you
have eliminated the infestation. Increase the number of insect sticky
traps or rodent snap traps to determine if pests are still present. For
additional information, see Section E.

e Review the current museum IPM plan to ensure it is effective.
Create a plan, if you do not have one in place, to detect, monitor, and
prevent the problem from recurring. See Figure 5.2, Sample Museum
IPM Plan, for further information.

e  Modify the museum IPM plan as necessary.

4. What treatments can | Consult with the regional curator and a conservator to determine which of
use to stop an the following treatments are appropriate for the contaminated or infested
infestation? object.

e Freezer treatment, also called low temperature treatment:

NPS Museum Handbook, Part | (2014) Biological Infestations 5:5



5:6

Freezing is the method of choice for treating most active insect
infestations of objects. Use a freezer that reaches at least -4° F (-20° C)
or colder. Consult the regional curator or a conservator for assistance
in selecting a freezer. Determine how long to freeze the object, based
on the freezer temperature, object size, material and packaging.

See recommended freezer temperatures and associated freezing cycles
below.

Freezer Minimum Calculate Conditions Total Time in
Temperature Period at Additional Essential to Freezer
Target Time in a Successful
Freezer Freezer Freezer
Temperature Treatment
-4°F 1 week X hours for -Object is lweek + X +Y =
the center of properly Total Freezer
(-20° C) object to bagged Time
reach freezer | and sealed
22°F 72 hours temperature. o 72 hours + X + Y
Not to -Object is = Total Freezer
(-30° C) exceed 6 placed in the Time
hours. freezer after
the target
Determine temperature
using has been
thermocouple | reached
or indoor-
outdoor -Center of
40°F 48 hours thermometer. | object 48 hours + X +Y
reaches target | = Total Freezer
(-40° C) Y hours for temperature Time
dense or well | under 6 hours
insulated
objects to -Object
reach freezer remains in
temperature freezer for
(may take sufficient
additional time to kill
time) pests
-Freezer
reaches and
maintains
target
temperature
-There is
proper air
circulation in
freezer

Figure 5.1: Recommended Freezer Temperatures and
Duration of Freezing Cycles

The object must rapidly reach the freezer temperature within six hours,
and stay at that temperature for the amount of time needed to kill insects
at all life stages, such as larvae and pupae. The time needed is
dependent on the type of material being frozen and its packaging.
For example, a large package of pressed herbaria specimens will take
longer to reach the freezer temperature than a single herbarium sheet.
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It is essential to follow the procedures exactly to ensure success and
to avoid creating cold-hardy insects.

Procedures:

—  Wrap the object in acid-free tissue paper and seal in a
polyethylene bag before placing in the freezer that has already
reached the target temperature. Place flexible or delicate
objects on a handling board or in a box.

— Use a remote reading thermocouple or indoor-outdoor
thermometer to determine if the object has reached the correct
temperature.

—  After the total time allotted, remove the object from the freezer
and leave in the packaging for a minimum of 24 hours, until it
has reached room temperature.

— Isolate the object for a minimum of one month following
treatment.

- Regularly inspect the object to determine that no insects are
present. If you discover additional insects during this period, it
means the procedures have not been followed exactly.
Determine why the initial freezing treatment failed. Consult a
conservator, IPM coordinator and/or an entomologist to correct
the problem and find an appropriate treatment method to
eliminate the pests.

See COG 3/6: “An Insect Pest Control Procedure: The Freezing
Process.”

— Document the treatment with a Freezer Treatment Record, to be
kept with the object’s accession record and IPM records. See
Figure 5.5, Sample Freezer Treatment Record (blank), and
Figure 5.6, Sample Freezer Treatment Record (completed).

For large objects, use a walk in freezer or a freezer truck. If these
are not available, contact a conservator to discuss other treatment
options.

Caution: Be aware that certain materials such as wax, inlaid wooden
objects, and canvas paintings can be significantly damaged by
freezing. Contact the regional curator and a conservator to discuss
the safety of freezing.

e Anoxic treatment: Replacing the air with a gas (nitrogen, argon,
carbon dioxide) or using an oxygen scavenger/absorber in a closed
space can kill insects and their eggs. Museums and professional
pest control companies use a variety of techniques that require
special equipment and experience. For more information on anoxic
environments and their use in pest control see COG 3/9: “Anoxic
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Microenvironments: A Treatment for Pest Control.”

Caution; Control temperature and RH during anoxic treatments to
avoid damaging objects.

e Pesticide application: Pesticides have generally been phased out
for museum collections. However, if a pesticide is proposed for use,
it requires park and regional IPM approval through the Pesticide
Use Proposal System (PUPS) before application. Consult with the
park and regional IPM coordinators, regional curator and a
conservator to be sure that the pesticide will not harm objects. See
Section F.6, COG 2/16: “Chronology of Pesticides Used on
National Park Service Collections”, and MH-I, Chapter 11, Section
D, Hazardous Chemical and Materials Used in Collections Care, for
more information.

Caution: Pesticides can damage and contaminate museum objects
and can affect the DNA of specimens.

e Conventional chemical fumigation: All chemical fumigants are
classified by the Environmental Protection Agency (EPA) as
restricted use pesticides. Any pesticide (general or restricted use)
proposed for use on NPS lands or properties requires park and
regional IPM approval through PUPS before application. Chemical
pesticide fumigation is now rarely used in museums. Only subject
museum objects to chemical pesticide fumigation if all other
treatments cannot be used. Consult with the regional curator,
regional IPM Coordinator, and a conservator before considering
fumigation of museum objects.

Caution: Fumigants are chemical pesticides which may damage
and/or contaminate museum objects.

On rare occasions, it may be appropriate to fumigate a museum
space to ensure pests are removed. Most chemical fumigation
requires a licensed pesticide applicator, specialized equipment and
proper skills. Vikane (sulfuryl fluoride) is one product used for
fumigating structures; however, it has no residual effects and does
not prevent future infestations. (A recent study indicates that it
affects protein DNA.) Many other fumigants that were used in
museum spaces in the past are now prohibited.

e Heat Treatment: Heat treatment is not widely used for museum
collections as it has the potential to damage objects. Heat
fumigation can be-used to kill all stages of pests in structures.
However, contents should be removed as heat can damage objects.

C. Integrated Pest

Management (IPM)

1. Whatis IPM? NPS Management Policies (2006) Section 4.4.5.2 defines IPM as “a
decision-making process that coordinates knowledge of pest biology, the
environment, and available technology to prevent unacceptable levels of
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2. Why should | use IPM?

3. What are the statutes
and mandates for
developing and
implementing an IPM
program?

pest damage by cost-effective means while posing the least possible risk to
people, resources, and the environment.”

IPM uses various techniques to prevent and solve pest problems using
knowledge of a pest’s habits, ecology and the environment in which it
thrives and survives. These include preventive maintenance, adherence to
an established housekeeping plan, rigorous exclusion, sanitation, and a pest
trapping program.

IPM is site specific, adaptable to any museum setting, and protects the
museum and its collections from museum pests with minimal pesticide use.

IPM provides an effective and sustainable strategy with which to make
informed and responsible decisions about protecting collections from
museum pests. It focuses on preventing infestations rather than treating
them. It uses monitoring and pest identification to determine the most
appropriate, effective, low-risk treatment methods. Although pesticides can
in some cases be the most appropriate treatment, IPM discourages reliance
on chemical treatments and provides safer alternatives.

NPS policy establishes IPM as the preferred method for managing pests in
park units, directed by presidential memorandum, laws, and DOI and NPS
directives and policies as noted below.

Title 7 USC 136r-1 Federal Insecticide Fungicide and Rodenticide Act
SEC. 303 Integrated Pest Management states “Federal agencies shall use
Integrated Pest Management techniques in carrying out pest management
activities and shall promote Integrated Pest Management through
procurement and regulatory policies, and other activities.”

President Carter’s August 2, 1979 Integrated Pest Management
Memorandum from the President requires all federal agencies to use IPM
technology for pest control and to reduce use of toxic pesticides.

Department of the Interior Departmental Manual (DM) and directives
mandate the use of IPM strategies and plans, including 517 DM 1
Pesticides: Integrated Pest Management Policy and 411 DM 1 Chapter 15,
Section 3 Integrated Pest Management.

Director's Order (DO) #24 4.3.9, Integrated Pest Management requires that
staff “approve, keep current, and implement an Integrated Pest Management
Plan that addresses the museum collections.”

NPS Management Policies (2006) Section 4.4.5.2 Integrated Pest
Management Program states “The Service conducts an integrated pest
management (IPM) program to reduce risks to the public, park resources,
and the environment from pests and pest-related management strategies”
and that “The Service and each park unit will use an IPM approach to
address pest issues.”

NPS-77, Natural Resources Management Guidelines (1991) states that IPM
is used to determine when and how infestations are treated, with an
emphasis on decreasing pesticide use. It “integrates compatible techniques
to maintain pest damage below an unacceptable injury level while
providing protection from threats to public health and safety.” Additional
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4. What are the essential
elements of an IPM
program?

5. What types of damage
can pesticides do to
museum objects?

guidelines relating to the IPM program appear in other chapters of NPS-77.

Proposed pest management activities must be conducted in accordance with
Director’s Order #77-7: Integrated Pest Management.

An effective IPM program includes the components listed below. Each
component of the IPM program is on-going and the whole process is
cyclical in nature. To carry out an effective IPM program you should:

e  Gather information about your collections and object materials, the
types of pests attracted to these materials, the interior and exterior
environmental conditions, and the condition of the building
envelope.

o Identify pests that can cause damage to your collections and
identify vulnerable collections such as organic materials.

e Review NPS policy to understand how IPM works and your
responsibilities when using chemical treatments.

o  Establish priorities to focus on tasks systematically. For example,
monitor all areas housing collections but concentrate monitoring in
areas that house materials that are highly susceptible to museums
pests, such as botany specimens and wool clothing.

e Establish action thresholds. Determine how many museum pests
in a collection are too many.

e Monitor objects and environmental conditions, and monitor for
pests.

e Implement an ecosystem approach to managing and controlling
museum pests. Modify pest habitats, use good housekeeping,
install exclusions and use non-chemical treatments such as freezer
and anoxic treatments.

e Document monitoring and treatments.

e  Build consensus by working with other staff in the park. IPM
requires coordinated strategies to be effective.

e Evaluate results to be sure your strategies are working. Modify the
IPM plan as necessary.

For additional information, see the “11 Step Process to Developing and
Implementing an Integrated Pest Management Strategy” developed by the
NPS Biological Resource Management Division’s (BRMD) Integrated Pest
Management Program. See Section D for information on how to develop a
museum IPM plan and Figure 5.2 for a Sample Museum IPM Plan.

Pesticides are those chemicals with an EPA registration number used to

control pests of any kind. Request pesticides through PUPS after
consulting with the park IPM coordinator.
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Exposure to certain pesticides can cause the following damage to
collections:

e  Metal corrosion, including iron, brass, and other light color metals.

e Deterioration of proteins, such as fur, feathers, leather, wool,
horsehair.

e  Deterioration of paper.

e Shrinking, stiffening, or softening of plastics.
e Color change in dyes and pigments.

e  Staining from surface and vapor contact.

e Contamination of objects and specimens that may affect analysis and
research, such as DNA sampling.

In the past, museums routinely used pesticides in collections. Many of
these materials have left residues on museum objects that may be
hazardous to staff and researchers. Pesticides can negatively affect
collections for research, for example, pesticides can affect specimen DNA.
Search collection documentation for records of previous pesticide use. Be
aware, however, that users often did not record pesticide use. Be sure to
take precautions when handling the objects. Refer to the Conserve O
Grams listed below for information on the health and safety risks
associated with some pesticide residues found on museum objects.

Pesticides, fungicides and pest repellents listed below were formerly
widely used in museum collections. However, some pesticides contain the
following active ingredients that are now banned by EPA. None listed
below are recommended for use:

e Arsenic (see COG 2/3: “Arsenic Health and Safety Update™)

e  Mercuric chloride

e Thymol

o Dichlorodiphenyltrichloroethane (DDT)

e Ethylene oxide (see COG 2/2: “Ethylene Oxide Health and Safety
Update™)

e Dichlorvos (Vapona, DDVP) (see COG 2/4: “Dichlorvos (Vapona)
Update™)

e Naphthalene (moth balls)
e Paradichlorobenzene (PDB) (moth balls)

6. What is preventive Preventive pest management refers to actions that are taken to prevent
pest management? museum pest infestations and conditions conducive to pests. Inspecting
and monitoring for pests and effective museum housekeeping are crucial
to preventing infestations, environmental monitoring, as well as evaluation
of IPM practices and thorough documentation.

Appropriate facility design and construction practices also prevent museum
pest infestations. See the San Francisco Department of the Environment’s

Pest Prevention by Design: Authoritative Guidelines for Designing Pests
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D. Developing a Museum IPM

Plan

1.

5:12

What is the purpose of
a museum IPM plan?

What are the
responsibilities of staff
involved in developing
and implementing the
museum IPM plan?

Out of Structures for more information. See Section F, Control Actions for
additional information on preventing pest infestations.

The purpose of a museum IPM plan is to provide pest management
guidelines to help preserve the park’s collections, and to protect the health
and safety of staff and visitors. The museum IPM plan:

e  Provides a framework with which to make responsible decisions for
excluding, monitoring, identifying, and treating pests.

o Identifies the most appropriate and cost effective management solution
for the specific pest situation.

e s used in structures that house collections.

e Isan integral part of the park IPM plan. The curator should work with
the park IPM coordinator and the facilities manager to incorporate the
museum IPM plan into the park IPM plan.

Note: IPM and museum housekeeping are closely connected and should be
done in concert.

The development and implementation of an effective museum IPM plan
involves the individuals noted below.

e Superintendent has ultimate responsibility for the park IPM plan and
provides sufficient staffing, training, and funding to effectively carry
out a pro-active museum IPM plan.

e Curatorial staff is responsible for the care of the collections,
monitoring for pests in all spaces containing collections, and
implementing the museum IPM plan.

e Park IPM coordinator establishes pest management priorities for the
park, approves or denies proposed pesticide use, assists the museum
curator with prevention, detection, and management of pest problems,
periodically reviews museum pest monitoring reports, educates staff to
detect evidence of pest infestations, and as necessary, consults with the
park natural resources and safety staff.

o Regional IPM coordinator is responsible for alerting park IPM
coordinators of new pest issues and technology, approves or denies
proposed pesticide applications on a case-by case basis and serves as
the liaison between the park and the service-wide IPM coordinator in
providing IPM training and information to develop management
strategies.

e Maintenance staff is trained in recognizing evidence of pests and
contacts the Park IPM Coordinator and curatorial staff if evidence of
museum pests is detected. Schedules routine maintenance of, and
upgrades to structures housing collections, in consultation with park
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curatorial staff.

e Park safety officer is consulted on public health issues and any
proposed pesticide use. The park safety officer is aware of what
pesticides are being proposed for use in the museum and who is using
them and ensures that they are used safely.

All staff working in and around museum collections are responsible for
implementing IPM practices. This includes:

e eating only in designated food areas; there is no eating in
collections or work areas such as at desks

o notallowing live flowers or plants in all areas housing collections

e daily pick up of trash in designated food areas to avoid attracting
pests

For roles and responsibilities regarding pesticide use see the annual Policies
and Procedures for Submitting 2013 Use Logs and 2014 Proposals for
Pesticides, Biological Control Agents, and Genetically Modified Organisms
memo.

3. Whatisincluded in a Include the following sections when creating a museum IPM plan:
museum IPM plan?
e Signature page: includes signatures of management to approve and
key park managers to concur that staff take timely and appropriate
actions to conduct the museum IPM program.

e Introduction and objectives: describes the IPM plan and its
objectives.

e Statutes and mandates: lists the legal requirements and NPS IPM
policies mandated for all parks.

e Background and site description: briefly discusses past pest
management methods and describes each area/structure containing
museum collections in the park.

o Staffing responsibilities: lists individuals by job title and what they
are responsible for in relation to IPM.

e Preventive pest management: discusses measures to prevent pests
and eliminate conditions conducive to pests, through-inspection and
monitoring (including routine inspection of area(s)/structure(s)/
housing collections, routine inspection of individual objects in storage
and on exhibit, routine inspection and isolation of incoming objects,
and pest trapping program), documentation, environmental monitoring
and museum housekeeping.

e Pestidentification and action thresholds: provides information on

how to identify pests and defines the action thresholds or the point at
which no additional pests can be tolerated.
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4.

5:14

What is an action
plan?

e Control actions: describes various mechanical and cultural controls,
including exclusion, elimination of food, moisture and harborage, and
habitat modification.

e Actions if pests are found: lists the steps to follow when responding
to an active infestation and the types of treatments available to stop an
infestation, including isolation, cleaning, exclusion, sanitation, freezer
treatment, anoxic treatment, and pesticide application.

e Evaluating the IPM plan: discusses ongoing monitoring and
evaluation and how to determine if the plan is successful, such as
comparison of data over time to see if pest levels have decreased, and
states the plan should be modified if pest control actions have not been
successful.

e Action plans: create an action plan for each relevant pest in the
appendix. See Section D.4 for more information.

For information on how to develop an IPM plan, see Figure 5.2, Sample
Museum IPM Plan. Adapt this sample Museum IPM Plan by adding
specific information about your park, collections, history of pest problems,
and past and current pest management methods.

An action plan describes a pest, what to do when you find one, and how to
eliminate conditions conducive to pests to prevent a pest situation. Action
plans give detailed information about specific types of pests and are
included as appendices to the museum IPM plan. Create one for each type
of pest that is likely to occur at your site. Include the following information
in each action plan:

e Pest description/biology: description, biology, and habits of each
species of the pest (if there are multiple).

e Damage: typical damage caused by the pest, including types of
material they are attracted to and what signs of damage to look for.

e Monitoring and inspection: the most effective type of monitoring for
the pest, including specific directions for inspections and what kinds of
traps to use.

e Action thresholds: The action threshold or the point at which action
must be taken. For example, the action threshold for dermestid beetles
is finding one insect or any traces of the insect that indicate an active
infestation.

e Control actions: including non-chemical and chemical controls that
can be used to eliminate remove, and prevent the pest. Divide these
actions into “prevention” and “management” categories.

e Pest activity on-site: known history of the pest at the site, including
the date and location of past infestations; control actions used and if
they were effective.

Customize the action plan to fit the needs of your collection and site. Add
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5. What documentation should
be included in the IPM plan?

6. How do | know if the IPM
plan is effective?

information to the action plan as you acquire it. See Figure 5.13 for a blank
sample action plan, and Figures 5.14-5. 22 for sample action plans for
dermestid beetles, clothes moths, powderpost beetles, stored product pests,
silverfish, springtails, psocids, molds, and mice and rats.

Ongoing documentation is a vital part of IPM. Documentation includes
recording the date and location of the catches, the number, locations and
type of the traps, the types and quantity of pests, the evidence of pest
infestations, and the external climate conditions. Use Figure 5.3, Pest
Incident Report (blank), and Figure 5.7, Pest Trap and Evidence Monitoring
Log (blank), to document the monitoring. Store monitoring data in a pest
monitoring database or paper log and retain for ongoing reference. See
Figure 5.10, Sample Pest Monitoring Database Report (completed) and
Figure 5.8, Sample Pest Trap and Evidence Monitoring Log (completed).

Document all object infestations and area infestations. See Section B.2 for
information that should be gathered and documented for each infestation.
Complete a Sample Pest Incident Report (blank), Figure 5.3 for every
infested object. Record all evidence of pests found in inspections that may
indicate an infestation, such as webbing or frass, in a Sample Pest Trap and
Evidence Monitoring Log, Figure 5.7. Take photographs where
appropriate.

Map results of inspection and monitoring as well as infestations using a
copy of the floor plan labeled with the monitoring results. Indicate where
pests have been found on the floor plan to the case/shelving unit level to
help determine problem areas and how to target IPM efforts effectively.
See Section E.7 for more information using floor plans for pest trapping
and Figure 5.11, Sample Floor Plan with Trap Locations, for a sample floor
plan.

Other documentation includes environmental monitoring data and object
treatment records. Use environmental monitoring forms in Chapter 4,
Museum Collections Environment, to document environmental monitoring.
Object treatment records include cleaning, freezer treatments, and anoxic
treatments. Record the treatment for each object in the Interior Collections
Management System (ICMS) Preservation supplemental record.

File the object treatment information in the appropriate accession file or
catalog folder, as outlined in the MH-11, Chapters 2, Accessioning and 3,
Cataloging. Retain all IPM information such as the Trap Monitoring Logs,
floor plans with trap locations, floor plans with infestation locations, PUPS
forms, environmental monitoring reports, copies of object treatment
records, control actions and photographs in an IPM binder. Include the
brand and chemical names of insecticides and fumigants, as appropriate.

Ongoing monitoring provides data to determine the plan’s effectiveness.
Regularly evaluate the documentation to determine if the plan is effective
through the comparison of year-to-year and month-to-month inspection,
monitoring, and trapping records. Determine whether your pest control
program procedures are successful by evaluating results of inspection and
monitoring; that is, the absence of museum pests in traps, incoming objects,
as well as objects in storage and on exhibit.

Review the environmental monitoring data to see if the control actions have
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E. Inspection and Monitoring

1. What is monitoring and what
is inspection?

5:16

successfully changed the environment. If high RH was a problem,
continually take RH readings to see if your actions, such as using a portable
dehumidifier, have solved the problem.

Evaluate your implemented control actions on an ongoing basis to
determine if they have been effective. For example, review your exclusion
activities and determine if the structure is adequately sealed by determining
if pests are still entering the structure. If so, reevaluate and improve your
exclusion methods to ensure that no pests will enter the structure.
Determine if you have met the objectives stated in the IPM plan.

If your IPM plan is effective, you should have satisfactory answers to the
following questions:

e Isthe structure/building envelope properly sealed?

e Are containers housing collections properly sealed, such as with
effective cabinet gaskets, to exclude pests?

e  Are there fewer pests in the traps?

e Are there no longer signs of pests in areas and containers housing
collections?

e |s the infestation gone?
e Do you effectively work with park staff to accomplish the plan?

If your IPM plan is working well, your time will be spent on prevention and
maintenance and not on dealing with live pests and infestations.

Although the terms inspection and monitoring are often used
interchangeably, they refer to two different activities.

Monitoring is systematically and continuously keeping track of all pest
activity in collections areas, through routinely inspecting spaces and
objects, establishing a pest trapping program to detect pest activity and
thoroughly documenting all infestations.

Inspection is closely examining spaces and objects for any evidence of an
infestation and is a critical part of pest monitoring programs.
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2. Why should | monitor for
pests and the
environment?

3. How do | monitor for pests?

Monitoring

Monitoring for pests and monitoring the environment is essential to your
museum IPM program and provides the following information;

Pest monitoring tells you . . .

Environmental monitoring tells
you...

Baseline information on the pests
in the collection

Baseline information on the
museum environment

How pests got into the museum

If exterior weather conditions are
driving pests indoors

Where pests are in the museum

If conditions in the areas housing
the collections will support or
attract pest activity, such as high
RH

How many pests are in the
museum

If temperature and RH are stable
and appropriate

If control actions are working,
such as improving exclusion

If control actions are changing the
environment, such as adding a

humidifier

By monitoring for pests and the museum environment, you can develop
strategies to eliminate future access and survival of pests in the collection
and evaluate the effectiveness of your IPM plan. Environmental conditions
are also extremely important in understanding pest life cycles and habitat
requirements. For information on environmental monitoring, refer to
Chapter 4, Museum Collections Environment.

When developing a monitoring strategy, identify materials in the collections
and what pests are attracted to those materials as food sources. Determine
what areas in the space and structure are most vulnerable to pests and where
they are likely to survive. Recognize what environmental conditions
support pests. For example, will there be mostly protein eaters because the
collection includes many woolen textiles? Are collections housed in a
poorly sealed and damp historic structure?

Consider what kind of pests will be attracted to your collections and will be
supported in the environment in your building. Know the composition of
the collections and be familiar with the life cycles of common pests. This
information will allow you to anticipate what pests may present a risk. For
example, wool rugs and feathered headdresses that are made of protein can
serve as food for dermestid beetles. Understanding the dermestid beetle life
cycle will tell you that larvae feed on protein and adults do not feed on
objects but seek daylight as they feed on live plants. Place traps on window
ledges to detect activity and conduct a thorough inspection of all items
made of protein. Work with the park and regional IPM coordinator to
develop a strategy to identify likely museum pests and develop a
monitoring strategy to determine whether these pests are present.

Monitoring relies on a variety of techniques.

e Routine inspection of structure(s)/area(s) housing collections.
Routinely inspect the spaces housing collections to look for signs of
pests, at least once every six months. Check windowsills and door
jambs especially carefully.
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4. Whatis included in a pest
trapping program?

5. What kinds of traps should |

use to monitor for pests?

5:18

Routine inspection of objects in storage and on exhibit. Inspect
objects for the signs of pest damage listed below in Section E.12. Do
spot checks at least every six months; check more vulnerable objects
such as biological specimens and ethnographic objects every three
months. House objects in storage on white surfaces so frass and other
evidence of pests are readily visible. Storage cabinets should be raised
four to six inches off the floor to aid in cleaning. Check cabinets
housing collections closely. Lift and examine objects closely and
establish baseline inspection data. Map the locations of discovered
infestations. Complete a Sample Pest Incident Report (blank), Figure
5.3, for every infested object. See Figure 5.4, Sample Pest Incident
Report (completed), for an example.

Pest trapping program. Identify pests moving into and throughout
the areas housing collections and the building. Use traps to “zero in”
on problem areas where pests may be entering and where collections
have been infested previously.

Documentation. Document the inspection and trapping program to
provide a baseline and record of problems that can be evaluated over
time. Include photographs where possible. See Section D.5 for more
information on documentation.

Complete monitoring tasks on a regular schedule as noted below.

Daily - Inspect rodent snap traps

- Monitor and empty light traps
Weekly Inspect insect sticky traps
Monthly Replace insect sticky traps
Every 3 Check vulnerable objects like biological specimens and
months ethnographic objects, particularly in spring and fall
Every 6 - Inspection of structure/areas housing collections
months - Spot check objects in storage and on exhibit

These tasks can be incorporated into the park museum housekeeping plan.

A pest trapping program includes strategic trap placement, consistent
monitoring, ongoing documentation and evaluation of the results to
determine the effectiveness of the program. Pest trapping includes:

e Insect sticky traps, used for monitoring and trapping insects. See
Section E.7 for more information.

e Rodent snap traps, baited with peanut butter or cotton tied to the
trap’s trigger, used to monitor for mice and rats. See Section F.4
for information.

There are four types of pest traps. Use them in combination. Decide which
kind of trap is most appropriate for a particular place and for the problem.

Insect sticky traps collect insects on an adhesive base. They are used
to monitor for pests. Also known as blunder traps, they are available in
a box or tent shape, with the tent shape recommended for general use.
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6. Should | use pheromone
traps and light traps?

Replace them regularly, at least monthly, when they become populated
and dirty, or when the adhesive loses its tackiness, whichever comes
first. See COG 3/7:“Monitoring Insect Pests with Sticky Traps”, and
NPS Tools of the Trade for additional information.

Rodent snap traps trap and kill rodents, such as mice and rats. They
can be baited with peanut butter to attract rodents. Note: peanut butter
can attract insects. Use cotton or string tied to the trigger bar of the
trap to attract mice and rats in search of nesting materials. Live traps
and electronic mouse traps are not recommended for use. See Section
F.4 for more information.

Pheromone traps are insect sticky traps that include a pheromone
attractant specific to one species of insect. Therefore, you must
identify the insect before purchasing pheromone traps. They are
available for webbing clothes moths, case-making clothes moths, drug
store beetles, cigarette beetles, warehouse beetles, varied carpet beetles,
black carpet beetles, and the German cockroach. Others are being
developed. Pheromone traps have a relatively short life span; the lures
must be replaced regularly. See COG 3/7 for additional information.

Caution: Use pheromone traps only if you suspect the target pest is
present. Do not use for routine, ongoing monitoring. Always
follow instructions on pheromone trap packaging to prevent attracting
additional pests into collections areas. Use these traps only in well-
sealed rooms. Keep them at least 15 feet from any door that opens to
the outside.

If used incorrectly, there are potential risks to using pheromone
traps. Do not use pheromone traps in areas such as loading docks or
cafeterias adjacent to collections storage areas. Never place
pheromone traps in direct contact with objects, storage containers or
display mounts. See museumpests.net for more information.

Light traps are useful for detecting and controlling certain flying
insects that are attracted to light. Light traps emit ultraviolet light
(black light) that attracts flying insects, particularly flies, beetles, and
moths that are trapped on a sticky board or in a bag. Be aware that
windows also act as passive light traps, so closely monitor windowsills.

Caution: Use light traps only if you suspect you have an infestation.
Do not use for routine, ongoing monitoring. Place light traps
carefully to prevent attracting more pests. Monitor and empty light
traps daily to ensure that any trapped insects do not attract more pests.

If used incorrectly, there are potential risks to using light traps.

Do not place light traps in rooms with windows or gaps under doors, as
they are likely to attract pests into the room. Do not use light traps
outdoors. Do not use these traps where the UV light will fall on light-
sensitive collection objects.

Do not use pheromone traps and light traps routinely as there is a risk
that they may attract pests into collections areas. Only use these traps
on a case by case basis in consultation with a conservator and the regional
curator. These types of traps are only appropriate in certain circumstances,
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such as to monitor for flying insects.

7. How do | establish an insect The insect sticky trap program consists of the steps noted below.

sticky trap program?

5:20

Step 1. Draw a floor plan of the area to be monitored. Indicate the
locations of all doors, windows, water and heat sources, drains, and
HVAC vents. Include furnishings such as museum exhibit and storage
cabinets and cases. Note the types of materials housed in all enclosures
and the spaces housing collections. For an example, see Figure 5.11,
Sample Floor Plan with Trap Locations.

Step 2. Number and date the tops of the traps for quick
identification.

Step 3. Place insect sticky traps throughout the area to be
monitored. Where possible place the trap against the wall, as pests
tend to move along this surface. Critical areas where pests are likely to
be found include:

— Along the perimeter walls

— Incorners

— Near doors

— Near windows and other light sources

—  Under furniture

— Near water sources

— Near drains and other damp places

— Near heat sources

— Inside and outside exhibit and storage cabinets

Step 4. Indicate the location of the traps on the floor plan.
Step 5. Inspect the traps on a regular schedule and record the:

—  Trap number

—  Location of the trap

— Date inspected

—  Species of pests found in the trap

—  Number of individuals per species found in the trap

— Life stage of the species, unusual conditions, replacement date for
the trap, climate control system, weather conditions and any other
useful information.

Step 6. Complete the trap monitoring log (Figure 5.7). See Figure
5.8, Sample Pest Trap and Evidence Monitoring Log (completed), for a
completed sample. Enter information into a simple computer
spreadsheet or database program. See Figure 5.10, Sample Pest
Monitoring Database Report (completed), for a sample pest monitoring
database printout.

Step 7. Inspect insect traps weekly during the initial phase of the
monitoring period, usually the first three to six months, to identify
current problems and solve them quickly. Long-term monitoring will
identify problems that can develop later on, as well as seasonal
variations throughout the year.
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8. How frequently should |
inspect objects and structures
for pests?

9. How do | inspect objects for
pests?

10. How do | inspect structures
for pests?

11. Where should | inspect for
pests?

e Step 8. Refine the trap placement, as trapping becomes routine.
Based on the evidence found, move traps or inspect as needed. Careful
placement of traps allows for precise identification of problem areas.

e Step 9. Replace sticky traps at least monthly, when they become
populated and dirty, or when the adhesive loses its tackiness,
whichever comes first. If rodents are inadvertently caught in an insect
sticky trap, contact the IPM staff member, who will safely dispose of
the trap and rodent.

Note: Establish a regular cycle of inspecting and emptying traps as dead
pests are a food source that may attract other pests.

For objects: Spot check objects on exhibit and in storage once every six
months. Inspect pest-sensitive objects every three months, particularly in
spring and fall, during breeding season.

For structures: Routinely inspect the structure/area housing collections at
least once every six months.

Doing several full inspection cycles during times when pests are known to
be active (based on monitoring and structure/room inspection) will allow
you to determine where pests are frequently located and to target intensive
inspection to these areas of known vulnerability. Use trapping results to
determine when and where pests are active and breeding in your local
climate, and then target inspections to those times.

Inspect objects closely with good lighting and magnifying lenses. Place
objects on flat surface lined with a white surface (blotter paper, paper
board, tissue) where any fallen insects or traces such as droppings, frass,
webbing, and casings can be readily noticed. Examine the underside of
furniture and pallets for webbing and insect eggs, and inspect wooden
objects for exit holes of wood-boring insects.

Use a long wave UV black light in the dark to detect certain molds that
fluoresce under black light on objects. This is difficult to do reliably and
requires appropriate training and protective eyewear. Be aware the UV
radiation can trigger sporulation in some fungal species.

Thoroughly inspect the areas housing the collection and the entire structure
as a variety of museum pests with different biology and living requirements
can potentially be supported. Inspect the structure’s exterior for access
points.

Closely observe spaces for evidence of pests, structural deficiencies,
cultural practices that could support pests, all potential food sources
(fabrics, organic objects, etc.) and possible harborage sites. Inspect rodent
snap traps daily. Routinely check for signs of infestations during
housekeeping tasks and ensure that maintenance and interpretive staff look
for signs of pests in exhibit areas. Inspect and isolate all new and returning
collections objects.

Pests flourish when water, food, and harborage are available. All pests
need moisture to survive. Focus inspections on finding sources of
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dampness that may attract microorganisms and fungus-feeding pests.
Watch for spilled water or condensation around water coolers and
fountains, de-humidifiers and humidifiers, drains, sinks, and water pipes.
Check mechanical rooms, floors, and ceilings for water leaks. Inspect
building exteriors for other sources of moisture, such as roof leaks.

Inspect for pests in the following common harborage sites:
e Inside and under drawers, cabinets, and furniture

Attics and store rooms where rodents or other pests may have made
food caches

e Above drop ceilings, and inside elevator shafts and light fixtures
o  Fireplaces and chimneys
e Inside electrical equipment and motors (including computers)
o Entry points into the structure and into areas housing collections, such
as window sills and door jambs
o Near water sources such as drains and sinks
o Doorways and hallways with outside access
e Instored cardboard or wooden pallets housing collections
e Behind baseboards and wall trim and in inaccessible wall voids which
could hold dead animal carcasses. Maintenance staff should do this in
consultation with a historic architect.
12. What evidence of pest Different pests cause different types of damage. Search the collections
damage should | look for areas and objects for:
during inspections?
o Discovery of flying adult or crawling larval insects
e Moth or beetle pupae
e  Pupal tubes or cases
e Insects captured in traps or in ceiling light fixtures
e Chewing or gnawing marks
e Feeding or exit holes
e  “Grazed” surfaces
e  Presence of feeding debris or fecal pellets/droppings/frass (insect
waste, which is usually a soft powdery material) around or below
objects
e  Shed/cast skins
e Webbing
o Nest/burrows
e Food caches
e  Flyspecks
e Hair falling from fur or pelts
e Missing pile from rugs
e Rodent smudge/grease marks
e Odors or sounds
e Infested or damaged food or food packaging
e  Bait consumption

See COG 3/11 for additional information.
13. What tools and equipment Use the following tools and equipment for inspections:

do I need for inspections?
e  Flashlight
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Magnifying glass

Nitrile gloves

Tape measure

Camera

Screwdrivers

Step ladder

Mirror to view up chimneys

Sticky labels or marker for numbering traps

Long wave UV black light (requires protective eyewear)

Dust mask (NIOSH-approved disposable filtering face piece respirator
with two straps. The park safety officer may require that you wear a
respirator for inspections involving mold, bird or bat droppings, or
heavy dust. If a respirator is needed, the user must be in a respiratory
protection program. For inspections involving rodent infestations, see
COG 2/8).

e Talc (sprinkle on the floor to detect rodent tracks in rooms not open to
the public to indicate mice activity. For use in a historic structure,
sprinkle talc onto Mylar®. As talc may be a respiratory hazard, consult
with the safety officer before use).

Create a separate tool kit for inspections involving rodents. See COG 2/8
for more information.

14. When do | isolate and Inspect and isolate objects when they may bring pests into collections areas
inspect objects? or may be infested.

e For all new objects, and new and returning loans: Newly
accessioned objects and new and returning loans have the potential to
introduce museum pests to your collections. To prevent this, carefully
inspect, isolate and monitor all incoming objects for possible pest
infestations or microorganisms before introducing these objects into
collection storage or exhibit areas. See Section E.15 for procedures.

Note: Be aware that incoming objects, especially incoming objects
from archeological sites, may potentially be health hazards. Consult
with the regional curator and park resource management staff and see
Chapter 11, Curatorial Health and Safety, for more information.

e For potentially infested objects: If you suspect that objects may be
infested, isolate them immediately and monitor for signs of infestation.
An object may potentially be infested if you find evidence of pest
activity on or near the object, or have found pests that eat the object’s
material in nearby pest traps. Determine the isolation period, following
procedures from Section E.15 below. Observe isolated objects for
signs of pest activity and take appropriate action.

e For infested objects: If you find evidence of an infestation during
inspection, immediately isolate the objects. Determine what treatments
are needed to remove the infestation.

15. What procedures should | Follow these procedures to isolate objects.
use to isolate objects?
e Isolate objects in a designated isolation room, away from collections
areas. Locate the isolation room adjacent to the shipping and receiving
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16. How long do | need to
isolate the object?

5:24

area. Do not locate it within the collections area. The isolation room
must be well sealed and have good lighting. If this is not possible,
isolate objects in a well-sealed cabinet outside of the collections area.
See Section F for additional information on the importation of pests.

e Place the incoming object, potentially infested object, or infested
object on a white surface, seal in a polyethylene bag and place in
the isolation room. If placing objects in an isolation cabinet, line the
cabinet with the white material. Wrap large items in polyethylene
sheeting and seal.

e House objects with evidence of a mold infestation in lidded
cardboard boxes instead of sealed plastic bags, so the mold will not
worsen. Ensure that the mold problem is addressed. See Figure 5.21,
Sample Action Plan: Mold, for more information.

e Observe the objects closely for signs of pest activity. Note: Bagging
is not considered a treatment by itself. Also, some kinds of insects will
chew through the plastic.

¢ Handle non-collection materials such as packing materials and
exhibit construction materials in the same way but house these
separately from collection areas. Immediately discard any packing
materials that cannot be verified as pest-free, such as cardboard, in an
exterior garbage container.

e Clean objects and remove all pest traces by vacuuming off all
webbing, insects, possible insect or spider eggs, and mold with a HEPA
filter vacuum.

e Determine, in addition to isolation, what action to take:

—  Freezer treatment
— Anoxic treatment
— No further action besides isolation

Consult the regional curator and/or a conservator to determine the most
appropriate treatment method for any type of infestation.

e Complete a Pest Incident Report for all infested objects. See Figure
5.4, Sample Pest Incident Report (completed).

Isolation periods vary based on why you are isolating the object and what
pests are involved.

e For all new objects, and new and returning loans: Isolate objects for
a minimum of one month. Living pests can usually be detected within
this period. However, be aware that insect eggs can be dormant for
years depending on the species. Mold can also be dormant. Metal,
glass, ceramic or stone objects should be thoroughly inspected and
cleaned but do not need to be isolated. Inspect objects for signs of an
infestation throughout the isolation period.

e For potentially infested objects: If you suspect an object may be
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17. How do | determine that |
have a pest infestation and
what are action and injury
thresholds?

infested, determine the best way to treat the object, such as a freezer or
anoxic treatment, in consultation with a conservator and the regional
curator. Note that bagging is not considered a treatment by itself.
After the treatment, isolate the object for a minimum of one month and
continually inspect throughout the isolation period. If you discover
pests, determine the appropriate isolation period based on the pest
species.

e For infested objects: If an object is infested, determine the best way to
treat the object, such as a freezer or anoxic treatment, in consultation
with a conservator and the regional curator. After treatment, determine
the isolation period, which ranges from a minimum of one month to
several months, depending on the identification of the pest and its life
cycle. Consult the regional curator, conservator, entomologist or IPM
manager to determine the appropriate isolation period.

o For objects potentially infested with woodboring beetles:
Woodboring beetles are problematic to eradicate. They can lay
dormant for long periods of time so they are difficult to eradicate. You
may have an active woodboring beetle infestation if you see exit holes
or piles of frass below wood objects.

Isolate the objects for a minimum of 12 weeks at room temperature.
Regularly inspect the objects for signs of an active infestation during
the isolation period by monitoring for frass falling out of exit holes
from larval action. Be careful not to move the objects and dislodge
frass from the holes. Old exit holes are dark in color from the wood
oxidizing while newer exit holes are usually lighter.

It is preferable to isolate the object in the isolation room for a period of
one year, if you have the space. If this is not possible and if no frass
has appeared after 12 weeks, you can remove the object from the
isolation room. Then double bag or wrap it in two layers of plastic on
white paper. Inspect regularly for frass and holes in the plastic for a
minimum of one year. Holes indicate that the object is still infested as
adult beetles have chewed their way out of the plastic.

Action thresholds are used to determine whether you have a pest
infestation. The action threshold is the point at which pest levels,
evidence of pests, and any observed damage to objects indicate that
collections will be damaged if action is not taken. For example, if you see a
mouse, mouse droppings, or gnawed objects, the action threshold has been
exceeded. The injury threshold is the point at which the collections have
been damaged by pests. The injury threshold cannot be exceeded, as
damage to collections objects cannot be tolerated. The action threshold is
specific to the pest and is determined by where the pest is found within the
structure.

Establish zones to help you determine if the action threshold for a particular
zone has been met. For example, zone one is collections storage, zone two
is a workroom, and zone three is the entry hall into the building. If a
museum pest or perimeter invader is discovered in zones one and two [both
areas house collections], follow the steps outlined in Section B. Ifa
museum pest or perimeter invader is discovered in zone three, a non-
collections area, determine the source of the infestation and increase
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F. Control Actions

1. What control actions will
exclude pests from areas
housing collections?

2. What are cultural controls?

5:26

inspection. You will not need to isolate objects.

The presence of museum pests in any part of the structure indicates other
problems that may threaten museum collections, such as poor sanitation or
exclusion.

While a museum pest is a far greater concern than a perimeter invader
(which does not feed on collections), the action threshold is still met if a
perimeter invader is found in an area housing collections. The presence of
perimeter invaders indicates a problem, such as poor sanitation or
insufficient exclusion. Actions still must be taken to prevent more pests
from entering the collections area.

Expect to trap more insects in historic structures than in new dedicated or
purpose built storage facilities and visitor centers. Determine the various
thresholds before starting a monitoring program and include these in the
IPM plan. Include action thresholds in each action plan. For more
information about action plans, see Section D.4. See Figures 5.13-5.22 for
sample action plans.

The action threshold for any area housing collections is the sighting of
ONE larva or adult pest or any traces of the insect or organism.

Cultural, mechanical, and chemical controls are used to prevent pests from
getting into, and thriving in the collection. Use one or more of the
following actions or tools in a well thought out plan to exclude and control
museum pests in areas housing collections.

e Cultural controls are policies and procedures that prevent infestations.

e Mechanical controls are techniques that limit pest habitats and
exclude pests from structures and spaces housing collections, including
rodent snap trapping.

e Chemical controls include pesticides which kill pests, pheromones
which repel or attract pests, and insect growth regulators which prevent
development. Proposals to use these tools to prevent or treat
infestations must be reviewed and approved on a case-by-case basis
prior to purchase and use.

Cultural controls modify human behavior and include:

e Developing and implementing a good housekeeping plan. See Chapter
13, Museum Housekeeping, for more information.

e Inspecting and isolating all incoming collections, including new
accessions, new and returning loans, purchases, and field collections,
as well as exhibit and storage material before placing them in
collections storage or exhibit areas.
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3. What are mechanical
controls?

Isolating infested and potentially infested objects for inspection and
possible treatment.

Housing objects in well-sealed closed storage and exhibit cases in
museums and exhibit spaces.

Raising storage cabinets four to six inches off the ground to facilitate
cleaning.

Inspecting free- standing objects that are not housed in cases more
frequently.

Prohibiting food, drink and smoking in areas housing collections.
Designate an area where staff can eat away from collections, such as a
break room. Keep all food sealed in containers with lids.

Prohibiting decorative live and dried plants within areas housing
collections, including furnished historic structures. Use artificial plants
and flowers as needed.

Eliminating plants and mulch adjacent to the structure. Work with a
historic architect, park facilities management and cultural landscape
staff.

Properly disposing of trash in sealed containers and removing from
building daily, including trash from staff offices and break rooms.

Maintaining a stable temperature and RH. Keep RH below 65% to
discourage moisture pests and be aware that high temperatures can
support museum pests. See Chapter 4, Museum Collections
Environment for more information.

Focusing inspections to find sources of dampness and potential entry
points in the structure.

Ensuring that persons entering the collections areas do not track in
pests.

Mechanical controls include:

Exclusion by creating a tight building envelope by sealing the structure
through a range of exclusion techniques and systematically and
regularly inspecting the structure’s exterior and interior spaces for
potential entry points.

Work with a historic architect, and park facilities management and
cultural landscape staff to find an appropriate alternative if the
treatments described below are not appropriate for the type of structure,
including historic structures.

—  Sealing, caulking or otherwise blocking:
o Holes in the exterior of the structure 1/4" or larger to
exclude mice and rats, as rodents can fit through very
small (1/4" for mice and 1/2" rats) openings.
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o Windows or sealing using gaskets and/or weather
stripping.

o Gaps and holes, particularly spaces around windows and
doors. Larger holes may require a filler such as wire
mesh or spray foam insulation prior to caulking.

o Pipe, electrical conduit and HVAC duct wall and roof
penetration holes.

— Installing 20 mesh screening on:
o  Window exteriors
o Airvents
o Hot air registers
o Floor drains

— Installing self-closing devices, sweeps and gaskets on all exterior
and interior doors in areas housing collections and ensuring that all
doors form an airtight seal

— Installing bird and rodent-proof chimney guards over fireplace
chimneys

— Repairing cracks and openings in stone and cement foundations
with concrete or mortar

— Creating an 18 — 30" wide vegetation free zone, also called a
sanitary barrier or ‘hot zone,” around the perimeter of structures,
preferably full of four inch deep gravel where possible. See
Chapter 7, Museum Collections Storage, for more information. Be
aware that this treatment may not be appropriate for historic
structures.

o Eliminate mulch and plants next to the building as it
provides habitat for insects and rodent, and holds
moisture.

o Eliminate vegetation against the building foundation or
walls as this allows pest access and encourages pest
activity and inhibits drainage and access.

Sanitation by practicing good sanitation techniques:

—  Emptying all trash containers and removing trash from structure
daily

—  Thoroughly clean trash receptacles to remove food residue
— Keeping areas around dumpsters clean
— Regularly vacuuming to minimize dust and other particulates, at

least monthly. Use a vacuum cleaner with a HEPA filter instead of
a broom to clean floors and structures, including floors,
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windowsills, walls and cabinet tops. Remove all traces of insects
from the structure, such as frass, eggs, discarded skins, and
discovered dead insects.

o Eliminating harborage sources from the interior and exterior of the
structures containing collections:

— Removing bird and insect nests promptly from building exterior.
Note: see Migratory Bird Treaty Act of 1918 (16 USC 703-711) to
ensure that removing bird nests is legal. See MH-I, Appendix A
for more information.

— Removing rubble and/or firewood from around the exterior of the
structure.

— Ensuring that dumpsters and other large exterior trash receptacles
are kept at a distance from the building and are not directly
adjacent to the loading dock.

—  Cleaning gutters regularly.

— Removing plants such as ivy growing on the structure.

—  Trimming trees and shrubs so that they do not come into contact
with the structure.

— Eliminating clutter from areas containing collections, especially
cardboard and wooden or plastic pallets.

—  Storing boxes and other items off of the floor.
e Eliminating moisture sources for pests:
—  Eliminating water draining towards structure.

—  Promptly repairing roof, window, building, plumbing or sewer
leaks.

— Insulating cold water pipes to prevent formation of condensation.

— Monitoring air conditioning units, humidifiers and dehumidifiers
for excess moisture.

e Eliminating food sources for pests:

— Properly disposing of trash in sealed containers and removing from
structure daily, including trash from staff offices and break rooms.

— Regularly inspecting wall voids and interior of suspended ceilings
for lint, dirt, animal carcasses or other sources of food for pests.

—  Promptly removing dead insects and animals and animal waste
from structure.
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4. How do | establish a rodent
shap trapping program?
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— Isolating moldy objects and vacuuming with HEPA filter.

¢ Modifying habitat to ensure that pests will not be attracted to
structures:

— Using sodium vapor lighting, which is less attractive to insects, for
exterior fixtures. Mount lights away from and not on the structure
to avoid attracting pests.

— Mounting outside lights 30 feet away from the structure facing
away from the structure.

— Locating receiving/unloading area away from collections.

Snap trapping, in conjunction with exclusion, is the most effective
strategy for eliminating rodents from structures. Snap traps eliminate
rodents and monitor for rodent entry, allowing evaluation of exclusion
efforts. These traps also avoid problems of mice and rats dying in
inaccessible locations where they will produce a foul odor and attract other
pests. Do not use live traps or glue boards as they increase the risk of
exposure to rodent urine, feces and associated pathogens. They are also
inhumane. Electronic traps are not recommended because they are not
always effective and can cause rodents to excrete urine that can potentially
spread viruses.

Effective rodent trapping depends on saturating an area with a large number
of well-maintained snap traps, using baits that attract rodents, and placing
traps where animals will encounter them. Placement is important. Rodents
prefer to travel close to walls and objects where the side of their body is
close to a surface, rather than going across the middle of a room. Rodents
usually continue to use the same pathways. Urine left by rodents on these
pathways will show up under a UV light so these pathways can be
identified.

e Create a floor plan with the trap locations, following the procedures
listed in Section E.7. Number and date each trap. Make sure the
number and date will not be obscured by the catch/carcass.

e  Setand bait the appropriate quantity of rodent snap traps in each space.
Use about eight traps per room; larger rooms need more traps. Place
two snap traps on each side of the room’s entry points. Adjust traps to
snap closed with the least disturbance by filing off manufacturing burs
from the trigger mechanisms and careful setting. Bait the traps with
peanut butter or cotton. However, be aware that peanut butter can
attract insects. Note that snap traps are also effective without bait.

e Locate traps every six to ten linear feet along walls and runways used
by rodents. Put traps behind or under (but not touching) objects, under
furniture, against walls, or in other locations where rodents find
concealment. Place two traps at each trap station parallel with the wall,
or place a single trap with its trigger end against the wall. See COG
2/8 for an illustration. Place a Mylar® rectangle beneath each trap, cut
one inch wider than the trap, to prevent the spread or absorption of any
liquids from the trapped mouse or rat, especially when trapping on a
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5. How do | clean objects
contaminated or
potentially
contaminated with
hantavirus?

6. What are chemical controls?

porous historic wooden floor.
e Inspect rodent snap traps daily.

e Todispose of a trapped rodent, wear gloves and spray the rodent and
trap with disinfectant. Minimize handling by placing the trap and
rodent in a plastic bag and discard. Treat every rat and mouse as
potential hantavirus hazard. See COG 2/8 for additional information.

e Keep shap traps out year-round for general monitoring, baited with
cotton or yarn, which is attractive as a nesting material for female
rodents.

For additional information see the CDC’s Clean Up! Snap Up! Trap Up!
website.

An object that may have been contaminated with hantavirus must be
handled with extreme caution. The sighting of any mouse or rat or signs of
mice or rats such as droppings or nests must be treated as if hantavirus is
present. Do not vacuum. Wear proper personal protective equipment,
including nitrile gloves, when cleaning up mice and rats and their traces.
Respirators and associated medical clearance are needed to clean up after
heavy infestations. See COG 2/8 for more information. Immediately
double bag the object in plastic and isolate it from the rest of the collection.
Keep the object isolated at room temperature. Do not freeze the object as
this extends the viability of the virus. Isolate for a minimum of three
weeks. However, a longer period of six weeks is strongly suggested.
The virus is typically viable for 24 - 48 hours, but in some conditions it can
survive several days longer.

If the object is wet or damp with rodent urine, virus viability and risk to
people is higher. To render the virus inactive, the object must be dried.
Wearing personal protective equipment, follow the steps outlined above,
and in the COG to isolate the object and place a desiccant such as silicone
dioxide within the bag. Silica should never come into direct contact with
the object. Caution: silica is potentially harmful to some materials if they
are excessively dried. Once the object is dry, continue isolation for an
additional minimum period of three weeks to ensure the virus is
deactivated.

Note: Do not apply bleach or other solutions directly onto a museum object.
As applying bleach directly will damage a museum object, the CDC has
indicated that isolation is sufficient treatment to deactivate hantavirus and
that normal cleaning can follow the isolation period. Consult with the
regional curator and a conservator before proceeding with any further
treatments.

Chemical controls include:
e  Pesticides must be submitted and approved through PUPS, including
fumigation, localized application of sprays, and dusts used as a crack-

and-crevice treatment.

e Crack and crevice treatments involve putting low risk pesticide dusts,
such as boric acid, silica aerogel or diatomaceous earth, in a bulb duster
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Pests

1. What are museum
pests?

and puffing a thin layer of dust under baseboards and cabinets and in
other hidden areas where insects seek concealment. It kills insects but
is not harmful to mammals. For additional information, consult the
park IPM coordinator, regional curator or a conservator.

While chemical controls may be the most appropriate methods for treating
an infestation, do not use them on museum objects. They may only be used
around objects, not directly on them.

Note: The exception is when treating a wood object infested with
powderpost beetles. If other treatments are not possible, a trained wood
conservator may use localized applications of low-risk, approved pesticides,
such as borate, on the affected wood. You must have approval through
PUPS before using this treatment.

Museum pests are biological agents that damage museum collections.
These include insects, mold, mice, rats, birds and bats. Pests damage
objects through feeding, ghawing, defecating, nesting behavior, and by
attracting other types of pests. Museum pests are generally grouped as
follows:

e  Fabric pests

e Wood pests

e  Stored product pests

e Moisture pests

e Rodents

e  Other vertebrates, including bats and birds

e  General pests
—  museum pests
—  perimeter invaders

Identifying the pest species and its life stage is critical in determining what
is happening in the areas being monitored. This chapter provides brief
descriptions of certain museum pests. Other pests may be found. For
assistance in identifying unknown pests, contact park and regional IPM
coordinators, entomologists, the regional curator, or NPS Cooperative Park
Study Units. Also seek assistance from entomologists in the Cooperative
Extension Service, U.S. Forest Service, state departments of food and
agriculture, or at local universities and natural history museums. See Figure
5.12 for a sample pest identification request letter.

Start a reference collection of pests to compare to when identifying new

pests and photo-document damage to your collection. These insects can be
stored on small squares cut from insect sticky traps and placed in small
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3.

2. Where can | see
images to help identify
pests?

What are fabric pests?

plastic boxes or vials. See COG 11/8: “Curation of Insect Specimens,” for
information on making a reference collection of insect pests.

The following online references contain images of pests that you can use to
help identify pests. See Section H, Selected Bibliography, for additional
references.

e  Center for Invasive Species and Ecosystem Health operated by
University of Georgia’s bugwood.org

COG 3/11, Identifying Insect Damage

Iowa State University’s Bug Guide and Image Galleries
museumpests.net

NPS Integrated Pest Management Information Manual

Penn State’s Entomology Fact Sheets

University of Florida’s Featured Creatures
whatseatingyourcollection.com

Fabric pests are protein eaters. The two main groups are carpet beetles (of
the family Dermestidae) and clothes moths (of the family Tineidae). The
larvae of these insects feed on all types of protein-based animal products
found in museum collections, such as wool, silk, fur, feathers, leather, horn
and carcasses of other arthropods. They are among the few creatures that
can digest keratin. The adult beetles and moths do not feed on collections
and are often seen at windows seeking a way outside to locate pollen or
other food adults depend on.

e Carpet beetles are also commonly known as dermestids. Carpet beetle
larvae cause damage by feeding on a wide variety of materials
including fur, feathers, wool and silk cloth, wool felt, hair, study skins,
and taxidermy or trophy mounts. They may not be seen because they
hide from light, burrowing deep into objects. The larvae shed their
skins as they grow. Look for these skins during inspections. The frass
is often granular to touch. Adults are attracted to daylight and come
out of hiding to seek pollen from flowers and mate. They may collect
along windowsills, a good location to monitor with sticky traps. There
are many species of carpet beetles, but the ones described below are
commonly found in museums. These beetles can be easily mistaken for
other types of beetles that do not damage museum collections. See
Figure 5.14, Sample Action Plan: Dermestid Beetles, for more
information.

- Black carpet beetles (Attagenus unicolor) are the most abundant
and destructive of the carpet beetles. They feed on wool, silk, fur,
felt, feathers, leather, insect specimens, casein and hide glues,
books and bird and mammal specimens and will feed on various
plant materials, such as yeast, cereals, seeds, grains and spices.
The adult is 1/8- 3/16" long, a solid dark brown or dull black color,
and more elongated than the carpet beetles described below. The
larvae are less than 1/4" long and carrot-shaped. They are covered
with golden brown hairs and have a characteristic "tail" of long
hairs at the rear end.

- Varied carpet beetles (Anthrenus verbasci) are primarily
scavengers. They are common in bird nests, on dead animals, and
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in insect collections. They can damage woolens, carpets, wall
hangings, hides, horns, and bone objects. Small populations often
go unnoticed behind furniture or along baseboards, feeding on
accumulated lint, hair, food crumbs, dead insects, and other
organic debris. The adult is about 1/8" long, oval to round,
blackish with splotches of white, yellow, and black on its back.
The larvae are 4-5 mm long, teardrop-shaped, and covered with
rows of light brown hairs.

- Common carpet beetles (Anthrenus scrophulariae) attack carpets,
woolens, animal products such as feathers, furs, leather, silks,
mounted museum specimens, and pressed plants. The adult is
about 1/8" long and black with white scales and a band of orange
scales down the middle of its back. The larvae are reddish-brown
and covered with brown or black hairs. Larvae are active and
move rapidly.

- Furniture carpet beetles (Anthrenus flavipes) attack upholstery
(particularly old horsehair-stuffed furniture) and objects made
from wool, fur, feathers, silk, horns, and tortoise shell. The adult
is about 1/8" long and is rounded and blackish with variable
mottling of yellow and white scales on the back and yellow scales
on the legs. The larvae are difficult to distinguish from the
common carpet beetle.

Other kinds of dermestid beetle larvae will also feed on textiles and protein
materials, including:

— Hide beetles (Dermestes maculatus) feed principally on leather,
animal hide, and bird and mammal skins. The adult is 1/3 to 1/2"
long and is reddish brown to black in color, with a white underside
with lateral black spots. The 1/2" larvae are black with a broad
dorsal band.

— Larder beetles (Dermestes lardarius) feed on hides, horn, hair,
fur, feathers, bird, mammal and insect specimens, skins, human
food, and commonly dead cluster flies in attics. The 1/3" long
adult is brown to black in color with light or yellowish transverse
bands across the wing covers, white undersides with black patches
along lateral borders of abdomen, and have clubbed antennae. The
1/2" larvae are hairy with alternating light and dark brown bands.

— Black larder beetles (Dermestes ater) feed on bone, carcasses,
wool, wood, cork, and insulation (materials where larvae also
make pupal chambers). The adult is 1/3" long and dark brown to
black. The larvae are 1/2" long and yellowish brown with a
narrow dorsal stripe.

— Odd beetles (Thylodrias contractus) feed primarily on dead
insects, and will also feed on plant materials, animal skin
collections and freeze dried specimens, and attack textiles and
fibers made from natural materials such as wool or silk. Male and
female adults look different from each other and other dermestids.
They are 1/8" long, narrow and yellowish-white in color. The
larvae look similar to carpet beetles but will roll up in a ball when
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disturbed.

— Cabinet beetles (Trogoderma ornatum) feed on animal products
such as wool, feathers, furs, skins, bee glue, cocoons, and dead
drywood termites and on vegetable matter like grains, nuts, wheat,
corn, spices, seeds, and tobacco. Adults are 1/8" long and black
with red-banded wings with white hairs. The larvae are 3/8" long
and reddish-brown with white undersides and two appendages on
the tail.

— Larger cabinet beetles (Trogoderma inclusum) feed on stored
grains, woolen clothing, dried insects, dried casein and corn meal.
The adult is 1/10 - 1/5" large and light in color.

— Warehouse beetles (Trogoderma variabile) feed on seeds of all
kinds, dead animals, candy, dog foods, dead insects, milk products,
starches, stored cereal products, dried grain insect collections,
hides, and skins. They are 1/8" long and brownish-black. The
larvae are 1/4" long and range from yellow-white to dark brown
depending on age.

e Clothes moths are small, silvery-beige moths with a wingspan of less
than 1/2". They have narrow wings fringed with long hairs. Small
grain- and flour-infesting moths are often confused with clothes moths;
however, clothes moths have different flying habits. They avoid light
and are rarely seen flying. They prefer dark corners, closets, and
storage areas, and usually remain out of sight. The primary food of
clothes moth larvae is soiled woolens, but they also feed on silk, felt,
fur, feathers, and hairs. They often damage woolen clothes
(particularly old military uniforms), feather hats, dolls and toys, bristle
brushes, weavings, and wall hangings. See Figure 5.15, Sample Action
Plan: Clothes Moths, for more information.

e The webbing clothes moth (Tineola bisselliella) and the
casemaking clothes moth (Tinea pellionella) are the two most
common clothes moths found in museums. The larvae are 1/4 -
1/2" white caterpillars with brown heads. They feed on the surface
of the infested material. The webbing clothes moth produces
feeding tunnels of silk and patches of silken webbing on the
fabric's surface. The casemaking clothes moth is rarely seen, since
it constructs a cylindrical case of fabric that it carries around to
hide and feed in. The color of the larval case will often match the
material on which it’s feeding. Use this clue to help locate
infested materials.

e Carpet moths (Trichophaga tapetzella) are uncommon in the U.S.
but can be imported on fabrics. They feed on hair-stuffed
furniture, tapestries, old carpets, furs, feathers, and taxidermy or
trophy mounts. These are also general feeders on a variety of
dried animal and plant proteins, dead insects and nests, and animal
carcasses.

Note: Regularly inspect objects vulnerable to clothes moths
because clothes moths are difficult to detect until after damage has
been done.
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What are wood pests?

Action threshold for fabric pests is the sighting of one larva or adult insect
or any traces of the insect or damage to objects that indicate an active
infestation, such as shed larval skin, pupal cases, grazing damage or holes.
For management actions, see Section F, Control Actions.

Objects made of wood are susceptible to attack by a number of wood-
infesting pests. Wood-destroying organisms can digest cellulose (termites
and some powderpost beetles) excavate it for habitat (carpenter ants). The
culprits in museums are usually woodboring beetles or drywood termites.
Both can severely damage valuable objects while remaining invisible to the
untrained eye.

e Woodboring beetles or powderpost beetles, are a group of beetles in
the insect families Anobiidae (anobiid, furniture, and deathwatch
beetles), Lyctidae (true powderpost beetles), and Bostrichidae (false
powderpost beetles). The term "powderpost™ comes from the fact that
the larvae of these beetles feed and digest cellulose and, given enough
time, the appropriate temperature, and adequate moisture, will reduce
the wooden object to a mass of fine powder.

Woodboring beetles spend months or years inside the wood in the
larval stage. Their development depends on moisture and temperature.
Their presence is apparent when they emerge from the wood as adults,
usually leaving pin hole openings, often called "shot holes," behind and
piles of powdery frass (digested wood that looks somewhat like
sawdust) below the object. Depending on the species, holes may be
round or oval-shaped and normally range in diameter from 1/32 - 1/8".
If conditions are right, females of some beetle species may lay their
eggs and re-infest the wood, continuing the cycle for generations.
Heavily infested wood becomes riddled with holes and tunnels packed
with dusty frass.

Woodboring beetles can attack both hardwood and softwood, although
lyctids only infest hardwoods. They can infest wooden objects, frames,
furniture, tool handles, gunstocks, books, toys, bamboo, flooring, and
structural timbers. Examine museum objects that can be infested by
woodboring beetles regularly to detect beetle activity early on. Check
beneath or the underside of objects for frass or shot holes. Avoid high
humidity and/or moisture levels. See Figure 5.16, Sample Action Plan:
Powderpost Beetles, for more information.

e Drywood termites, unlike subterranean termites, establish colonies in

dry, sound wood with low levels of moisture and do not require contact
with the soil. They are primarily found in the coastal southern states,
California, and Hawaii, but are easily transported elsewhere in lumber,
furniture, and wooden objects. Drywood termites seek wooden objects
of all kinds for a food source and feed across the grain of the wood,
excavating chambers connected by small tunnels. The galleries feel
sandpaper-smooth. Dry, six-sided fecal pellets are found in piles where
they have been kicked out of the chambers, in spider webs or in the
galleries themselves. A swarming flight of winged reproductive
termites can occur anytime from spring to fall, mostly occurring at
night.
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e Subterranean termites live in colonies underground or aboveground
in secluded, moist areas. They feed on cellulose and attack wooden
structures. They are very destructive and capable of collapsing entire
buildings.

e Carpenter ants (Camponotus pennsylvanicus) are large, 3/8 - 1/2"
long, with shiny black bodies that sometimes appear reddish-brown.
They excavate wood not to feed on it, but to make galleries for nests.
Carpenter ants are indicators of a moisture problem as they excavate
wood with 15% moisture. Damp wood or wood invaded by wood rot
fungi is especially susceptible, but any wood in a structure may be
affected if it contains the right amount of moisture. They eat protein,
such as other insects, and carbohydrates, such as sweet honeydew from
aphids. Carpenter ants can enter structures where tree branches come
into contact with the roof, other parts of the structure such as windows,
holes in the foundation, foundation vents, heating ducts and air-
conditioners, or along power or telephone lines. The frass is very
coarse, closely resembles sawdust from a hand saw and has insect body
parts in it.

Action threshold for wood pests is the sighting of one larva or adult insect
or any traces of the insect or damage to objects that indicate an active
infestation, such as exit holes or frass below objects. For management
actions, refer to Section F, Control Actions.

5. What are stored Many museums include objects made in part of seeds, nuts, grains, spices,
product pests? dried fruits and vegetables, and other foods. Stored product pests, or
“pantry pests,” can infest objects containing these foods. The most
common are the cigarette and drugstore beetle. See Figure 5.17, Sample
Action Plan: Stored Product Pests, for more information.

e Cigarette beetles (Lasioderma serricorne) are named for being a pest
of stored tobacco, but are also a serious pest of flax, spices, seeds, dried
plants, books, and crude drugs. This beetle has been called the
"herbarium beetle" because of the damage it can cause to dried
herbarium specimens. They have also been found infesting rodent bait.
The adult beetle is light brown, 1/8" long, with a distinctive hump-
backed look. The small larva is grub-shaped and whitish, with yellow-
brown markings on the head and long hairs that make it appear fuzzy.

e Drugstore beetles (Stegobium paniceum) feed on a wide variety of
foods and spices, particularly paprika or red pepper. They are also a
serious pest of books and manuscripts, and have been known to chew
through tin foil and lead sheeting. The adult beetle is similar to the
cigarette beetle.

e  Saw-toothed grain beetles (Oryzaephilus surinamensis) feed on cereal
products and can readily penetrate packaged foods. The adults are
1/10" long, flat, narrow, and dark brown. The larvae are extremely
small and rest in a C shape.

e Lesser grain borers (Rhyzopertha dominica) feed on whole grain

products, wood and paper. Adults are 1/8" long and a shiny red brown
to dark brown.
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6. What are moisture
pests?

e Red flour beetles (Tribolium castaneum) feed on flour, processed
grains and museum specimens. They are 1/7" long and are shiny and
reddish-brown. The larvae are 3/16" long and yellowish-white.

e Confused flour beetles (Tribolium confusum) are principally a pest of
stored cereals, flour, and spices, but also infest some museum
specimens, including herbaria and freeze-dried animal specimens.
They are 1/10 - 1/5" long and are a dark reddish-brown.

e Foreign grain beetles (Ahasverus advena) feed on mold growth in
grains but do not actually damage grain. They are 1/10" long and
reddish-brown. They indicate a moisture problem in the museum.

e Cadelle beetles (Tenibrioides maurintanicus) feed on a wide variety of
stored, whole grain and processed products as well as wood objects.
They are 1/3" and a shiny black color. The 1/3" long larvae are gray-
white with black heads with two horn-like projections.

e Spider beetles (Various genera and species) feed on plant and animal
materials and processed foods and often bore into wood, textiles, jute,
linens, cellophane, plastic, cardboard, and packaging materials. They
can digest keratin and commonly infest animal skins, wool, and
feathers. Adults are 1/16 - 3/16" long, oval to cylindrical, red to black
and shiny. Larvae are small C-shaped grubs.

o Red-legged ham beetles (Necrobia rufipes) primarily attack animal
matter and food materials such as dried and smoked meats and also
attack bones, hides, mummies, vegetable matter, museum specimens,
silk, cotton, and wool. The adults are 1/8 - 1/3" long, and are dark
metallic blue with red legs. The 3/8" long larvae are white with a dark
brown head.

Action threshold for stored product pests is the sighting of one larva or
adult insect or any traces of the insect or damage to objects that indicate an
active infestation, such as feeding damage or exit holes. For management
actions, refer to Section F, Control Actions.

Not only is moisture a threat to collections itself, it may attract a number of
moisture-loving pests such as silverfish and psocids that can do additional
damage. Molds are a threat in damp conditions and can attract insects that
feed on those molds.

e Silverfish (Lepisma saccharina) and firebrats (Thermobia domestica)
eat fabrics, paper and sizing, and glue and paste in book bindings.
They are omnivorous and will eat protein materials as well as cellulose.
They are especially damaging in dark, damp storage areas. They have
a distinct carrot shaped body, short legs, long slender antennae, and
three tail-like appendages. Silverfish hide in cracks and crevices such
as in the gap between the floor/wall molding. Their frass is granular to
the touch. See Figure 5.18, Sample Action Plan: Silverfish, for more
information.

e Springtails are an indicator of a moisture problem but are not
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considered a museum pest. They are wingless insects, about 1/16 -
1/8" long that feed on microscopic mold, and usually target damp or
moldy materials, wallpaper, and new plaster. They vary in color and
can be white, gray, yellow, orange, metallic green, lavender or red.
Springtails often come in through gaps in the door or window on the
ground level. See Figure 5.18, Sample Action Plan: Springtails, for
more information.

e Psocids or booklice, are tiny insects, less than 1/16" long, and range in
color from clear to light gray or light brown. Wingless psocids are
commonly called booklice because they often infest damp, moldy
books and feed on the mold growing on paper and the starchy glue in
the binding. Psocids also infest objects such as dried plants in herbaria,
insect collections, manuscripts, cardboard boxes, and furniture stuffed
with flax, hemp, jute, or Spanish moss. Although psocids cause
minimal damage, their presence indicates a moisture problem and the
likely presence of damaging molds. See Figure 5.20, Sample Action
Plan: Psocids, for more information.

e Molds are fungi that can cause damage or disintegration of organic
matter. Although they lack roots, stems, leaves, or chlorophyll, molds
occur nearly everywhere and fungal spores, essentially the seeds of the
fungus, are easily transported. When moisture and other environmental
conditions are right, molds can appear and cause significant damage to
wood, textiles, books, fabrics, insect specimens, and many other
objects in a collection. Their growth can be rapid under the right
conditions. Whether molds attack suitable hosts in the museum
depends almost exclusively on the presence of moisture. When
moisture becomes a problem, molds will likely become a problem too.

To avoid mold and other museum pests, do not house or exhibit
museum objects in humidity above 65%. Be aware, however, that some
molds can grow at a lower humidity.

“Active” mold is often damp, smeary and varies in color, including
black and green, and requires prompt action. “Inactive” mold is dry,
often powdery and usually white in color, but can become active again
under certain environmental conditions including high RH. Both active
and inactive mold can be health risks and require proper personal
protective equipment when dealing with infestations. Consult the park
safety officer for mold clean-up procedures and protective measures.
See Figure 5.21, Sample Action Plan: Molds, for more information.

Action threshold for moisture pests is the sighting of one larva or adult
insect or any traces of the insect or organism or damage to objects that
indicate an active infestation, such as feeding damage. For management
actions, refer to section F, Control Actions.

7. What rodents Rodents can cause extensive damage to museum collections through
should | be nesting, excreting, chewing, and soiling collections with dirt and grease.
concerned about? Rats in particular have powerful teeth capable of chewing through concrete,

aluminum, plaster, and wood but have more difficulty gnawing on smooth
surfaces. Mice and rat nests provide habitats to insects, such as carpet
beetles fleas, ticks, and bed bugs, which can create a secondary pest issue in
the structure.
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What other
vertebrates can
damage museum
collections?

Rodents present a human health risk to employees and visitors as they are
disease vectors and hence cannot be tolerated indoors. Due to rodent
related deaths, regular rodent inspections in NPS structures are now
required. See Section G.10 for information on diseases spread by mice and
rats. The most effective way to deal with rodents is to exclude them
from the structure. See Figure 5.22, Sample Action Plan: Mice and Rats,
for more information.

e Mice are the most common indoor rodent pests and include house
mice, deer mice and white-footed mice. They breed year round and
can produce large numbers of young each year so mouse populations
can easily explode if conditions are right for their survival. Mice are
exceptionally agile; they can jump 12"or more off the floor and
squeeze though spaces only 1/4" in diameter, the size of a pencil. They
are most active in the night. House mice rarely travel more than 30 feet
from their nest to food, while white-footed mice may travel over 200
feet to food. Mice are curious, easy to snap trap, prefer to eat human
foods, and chew on many collection materials for food and nesting.

e Rats include roof rats, Norway rats, and wood or “pack” rats. They
produce less young than mice, about 20 per year. Rats can jump three
feet high, climb vertically and swim. They can squeeze through holes
1/2" in diameter. Rats range from 100 - 150 feet of their nest. They
damage structures by gnawing corners of doors, infesting attics,
basements and crawl spaces, etc. Rats may create large nests, using
upholstery materials from furniture and items brought in from
outdoors. Pack rats may steal items from collection storage for their
nests.

e Squirrels primarily damage structures by gnawing their way into attics,
damaging insulation, and nesting. They infest attics, wall voids, crawl
spaces, and chimneys and enter buildings through trees and branches
within ten feet of the buildings, electricity utility lines, fire escapes,
chimneys and occasionally downspouts. Squirrels can introduce fleas
and ticks into a structure creating potential for secondary pests and
human health risks.

e Chipmunks cause structural damage by digging under building
foundations. They infest basements, wall voids, attics, crawl spaces,
and chimneys and enter buildings through trees and bushes close to the
structure and openings near the foundation of the structure.

Action threshold for rodents is the sighting of one rodent or any traces of
rodents or damage to objects that indicate an active infestation, such as
droppings, fresh gnawing, and grease marks along walls. For management
actions, refer to section F, Control Actions.

Birds and bats can also infest structures housing collections.

e Birds may roost or nest on the exterior of structures and on occasion
gain access to the interior containing museum collections by entering
through attics, eaves and vents. Professional exclusion is key to
keeping birds out of, and off structures as bird nests harbor other pests,
such as dermestids, mites, and bat bugs, and bird droppings that can
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damage objects. Birds can present a human health risk through
diseases in their droppings such as histoplasmosis. Swallows and
pigeons are a particular problem for many museums. Contact your
IPM Coordinator, wildlife biologist, and safety officer for assistance.
Note that some birds are protected species under the Migratory Bird
Treaty Act and removal must be planned accordingly.

e Bats should be excluded from human occupied structures. They rarely
directly damage collections objects but their roosts provide harborage
for potential indoor insect pests and mites. They seek harborage in
attics, wall voids and occasionally basements. Their droppings (guano)
provide food for insects, stain ceilings, walls, and historic furnishings
and cause a strong odor. Bats may carry rabies and their guano may
contain histoplasmosis, two serious diseases that affect people. Contact
your IPM Coordinator, wildlife biologist and safety officer for
assistance, consult a professional and check the Bat Conservation
International website. Note that some bats are protected species and
removal must be planned accordingly.

Action threshold for other vertebrates is the sighting of one pest or any
traces of the pest or damage to objects that indicate an active infestation.
For management actions, refer to section F, Control Actions.

9. What are general Any household pest may become a pest in a museum. Many kinds of pests
pests? can get into a structure that has a moisture problem or that has not been well

sealed. Cockroaches, crickets, spiders, ants, millipedes, lady bugs, flies,
wasps, and other common insects can invade and infest museums, visitor
centers, historic house museums and other structures. Their nests and
carcasses can attract many other kinds of pests that damage the collections.
Some are museum pests as they can cause direct damage to collections
through nesting and feeding behavior. Other pests, called perimeter
invaders, do not eat collections but can indicate sanitation and moisture
problems and areas where exclusion measures need to be implemented.

The following general pests are considered museum pests, as they will feed
on museum collections:

e Cockroaches can present risks to museum items by feeding and
defecating on items. They can present health risks to people in
occupied structures. It is critical to identify the species of roach in
order to develop an effective management strategy.

— German cockroaches (Blatella germanica) are omnivorous, live
indoors and are the most common cockroach found in the U.S.
They feed on starches, sweets, grease, meat products, soap, leather,
paper, glues, animal skins, and hair. They are especially attracted
to objects stained with sweat. They damage objects through
chewing and depositing various bodily fluids through fecal
spotting and regurgitation. They prefer warm temperatures and are
commonly found in kitchens. German cockroaches are the most
prolific cockroach.

— Brown-banded cockroaches (Supella longipalpa) feed on paper,
starchy materials, furniture, clothing and cardboard. Adults are 1/2"
long and light brown with two light brown horizontal stripes on the
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back. These roaches prefer higher temperatures and drier areas.
They are often found behind picture frames.

— American cockroaches (Periplaneta americana) feed on paper
products as well as anything else available to them. They vary
widely in size from 1 3/8" to 2 1/8" long and have reddish-brown
wings with light markings around the perimeter.

— Oriental cockroaches (Blatella orientalis) feed on a wide variety of
food and decaying organic matter and often damage or contaminate
paper and starchy goods. They prefer moist environments and can
live outdoors in mulch. Adult males are about 1" long and females
about 11/4" long. They are usually shiny black but may vary to
reddish-dark brown.

House crickets (Acheta domesticus) commonly enter structures at the
onset of cold weather. Like cockroaches, they are omnivorous and will
eat protein and cellulosic materials. These include textiles (wool, silk,
linen, and cotton), leather, animal skins and fur. They are attracted to
stains.

Camel Back crickets (Ceuthopilus maculatus) enter structures in
extreme weather (excessive rain, extended heat) and are attracted to
cool and humid environments. Although not generally considered a
museum pest, these crickets can damage stored objects if the problem
goes unchecked for some time and the crickets cannot find suitable
food.

The following general pests are considered perimeter invaders because
they can infest museums but will not eat collections objects:

Ants are social insects, similar to termites and certain bees and wasps.
They live in large cooperative groups or colonies consisting of queens,
males and workers. The six most common ant species that infest
structures are the pavement ant, thief ant, crazy ant, field ant, Pharaoh
ant, and Argentine ant. Other than carpenter ants that damage wood,
ants are not generally considered museum pests. However, many ants
can damage wood, paper, glue, and other organic materials. Most are
attracted to foodstuffs and may present health hazards. An ant problem
indicates excess moisture and inadequate pest exclusion and sanitation.

— Odorous house ants (Tapinoma sessile) eat a wide variety of
human foods, particularly sweet food. They are dark brown to
black and 1/8" long. Their name derives from the rotten coconut-
like odor they emit when crushed. They nest in wall and floor
voids and are attracted to warm, moist areas.

— Crazy ants (Paratrechina longicronis) will feed on most human
foods, though they prefer living and dead insects and seeds. They
nest in floor voids and carpeting or next to structure foundations
and are attracted to moist conditions. They are dark brown to
black, 1/8" long and have long legs and antennae.

Spiders are not considered museum pests but can be a risk to human
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health and safety. Some medically dangerous spiders include the
brown recluse spider, the widow spiders, and the aggressive house
spider. Spiders may indicate problems with sanitation and exclusion.
The presence of spiders may indicate the presence of other insect pests
upon which they feed, and their webs can indicate where insects are
entering the structure.

e Scorpions are not considered museum pests but are a hazard to human
health and safety. They are most common in the Southwest but other
species are found in Florida, Hawaii and the Southeast. The bark
scorpion is the only type with a life-threatening sting; however, others
are venomous.

Action threshold for general pests is the sighting of one larva or adult
insect or any traces of the insect or damage to objects that indicate an
active infestation. For management actions, refer to section F, Control

Actions.

10. What kinds of Mice and rats (commensal and native) are known to spread plague, typhus,
health hazards can rat-bite fever, lymphocytic choriomeningitis virus, trichinosis, salmonella
museum pests food poisoning, tularemia, leptospirosis, endemic relapsing fever, Rocky
cause? Mountain spotted fever, and Q-fever. Rodent parasites, such as fleas and

ticks, contribute to the spread of some of these diseases. Deer mice
(Peromyscus maniculatus) are the most common transmitters of hantavirus,
but the virus is also carried by the cotton rat (Sigmodon hispidus), rice rat
(Oryzomys palustris) and white-footed mouse (Peromyscus leucopus).
Refer to COG 2/8 for more information. Microorganisms such as mold also
present health risks to those with allergies. Spiders and scorpions can have
poisonous bites. Bat and bird droppings are associated with histoplasmosis,
psittacosis, and cryptococcus.
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A. Introduction and Objectives

This Museum Integrated Pest Management (IPM) plan was developed to protect collections from museum pests.
Museum IPM is essential to eliminating conditions that support pests. It uses a variety of techniques to exclude
pests in areas that house collections, including preventive maintenance, effective housekeeping, and mechanical and
cultural control actions. Ongoing evaluation is critical to determining the effectiveness of the plan. The plan may
be modified based on the results of the evaluation.

The objectives of the museum IPM plan are to:

e Eliminate, reduce, or prevent the presence of pests and pest damage in areas housing collections by modifying
human behavior to eliminate food, water, harborage and environmental conditions that support pests.

e Eliminate, reduce or prevent the presence of pests in areas housing collections through proper design of the
structure, storage and exhibit areas, and exterior landscaping.
Reduce pesticide use in collections.
Define the roles and responsibilities of staff in relation to museum IPM and housekeeping duties.
Ensure that all staff, including those who do not have specific assigned IPM roles, understands park
management objectives, and their roles and responsibilities in implementing IPM.
Establish a comprehensive inspection and monitoring program and action thresholds.

e Document control actions, inspection, and monitoring, and include the date and person who implemented the
action.

e Evaluate the effectiveness of the IPM program and modify the plan based on evaluation results as necessary.

B. Statutes and Mandates

All actions outlined in this plan are in accordance with the Federal Insecticide, Fungicide, and Rodenticide
Act(FIFRA), 7 U.S.C 136-136y; the Federal Code of Regulations (40 CFR); President Carter’s 1979 Integrated Pest
Management Memorandum from the President; Department of the Interior Departmental Manual (DM), Part 517,
Chapter 1, Integrated Pest Management Policy; DM, Part 411, Museum Property Management; Director's Order
(DO) #24 4.3.9, Integrated Pest Management; National Park Service (NPS) Management Policies (2006); NPS - 77
Natural Resources Management Guideline; and the NPS Museum Handbook, Part I, Museum Collections.

C. Background and Site Description

The park’s museum collections are housed in various locations and structures in the park; a storage facility,
furnished historic structure, and on exhibit in the visitor center/museum. The structures are composed of different
material and have different modifications that exclude pests. All areas housing museum collections are regularly
inspected and monitored for evidence of pests, areas of potential pest access and attraction, moisture problems, and
identification of susceptible objects. Dataloggers are used to monitor temperature and RH in each structure. Excess
moisture is a major contributor to potential pest problems so the RH must never exceed 65%. The RH has fluctuated
seasonally in the past but has not exceeded 65%. The park has a Housekeeping Plan for Museum Collections (2012)
and Collections Management Policy (CMP) (2012) that document IPM activities.

e Collections Storage Facility
The collections storage facility is constructed of metal and brick with a pitched roof and a concrete pad floor. It
is a standalone, purpose-built structure consisting of one floor with two exterior doors and no windows.
Maintenance staff collects all garbage and vacuums the floors with vacuums fitted with HEPA filters.
Curatorial staff performs all other housekeeping and cleaning tasks. The collections are housed in well-sealed
museum-quality metal cabinets.

e Furnished Historic Structure
The furnished historic house, built in the early 20" century, is constructed of a cement block and stone

Figure 5.2 Sample Museum IPM Plan (continued)
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foundation with a slate shingle roof. A steel frame supports the brick walls. There are three exterior doors and
several single pane sash windows on both floors. The floors are a mix of original hard wood and carpet.
Maintenance staff collects garbage and vacuums with HEPA filters daily. Curatorial staff performs all other
housekeeping and cleaning duties. Rooms on the first and second floor are fully furnished with original
furnishings, and are on view by the public on self-guided tours. Museum objects are on open display and are not
enclosed in cases. A large yard with several trees and garden plots surrounds the structure.

e Visitor Center/Museum
The Visitor Center/Museum is an adapted concrete block structure. Maintenance staff collects trash and
vacuums with HEPA filters daily. There are nine exhibit cases in the museum area. The exhibit room is carpet
over concrete, with drywall and plaster ceilings and walls.

D. Staffing Responsibilities
The individuals noted below are responsible for the development and implementation of this museum IPM plan:

e  Superintendent has ultimate responsibility for the park and museum IPM programs and ensures sufficient
staffing, training, and funding to effectively implement and maintain a pro-active museum IPM program.

e Park curator is responsible for the care of the collections, monitoring for pests in all spaces containing
collections, and implementing the museum IPM plan.

e Park IPM coordinator establishes pest management priorities for the park, approves or denies proposed
pesticide use, assists the museum curator with prevention, detection, and management of potential and current
pest problems, periodically reviews museum pest monitoring reports, educates staff to detect evidence of pest
infestations, and if necessary, consults with the park natural resources staff.

e Regional IPM coordinator is responsible for alerting park IPM coordinators of new pest issues and technology,
approves or denies proposed pesticide applications on a case-by case basis and-serves as the liaison between the
park and the service-wide IPM coordinator in providing IPM training and information to develop management
strategies.

e Maintenance staff is trained in recognizing the potential signs of pests and contacts the Park IPM Coordinator
and curatorial staff if signs of museum pests are detected. Schedules routine maintenance of, and upgrades to
structures housing collections, in consultation with park curatorial staff.

e Park safety officer is consulted for public health issues and any proposed pesticide use. The park safety officer
is aware of what pesticides are being proposed for use in the museum and who is using them and ensures that
they are used safely.

All staff working in and around museum collections are responsible for adhering to IPM practices such as
prohibiting food in collections areas.

E. Preventive Pest Management

e Monitoring and Inspection

Monitoring shows trends in pest activity and allows you to prioritize your management efforts. It allows you to
systematically and continuously keep track of all pest activity in collections areas, through routinely inspecting

spaces and objects, establishing a pest trapping program to detect pest activity and thoroughly documenting all

infestations. Monitoring also tracks by date; housekeeping, modifications on the structure and other activities that

Figure 5.2 Sample Museum IPM Plan (continued)
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may affect pest occurrences. Inspection includes close examination of spaces and objects for any evidence of an
infestation and is a critical part of pest monitoring programs. Inspecting and monitoring for pests and monitoring
the environment and human use of it provides quantitative and qualitative information important to preventing
infestations. Staff conducts the steps outlined below to monitor for pests.

— Routine Inspection of Structure(s)/Area(s) Housing Collections
Schedule routine inspections of all areas housing collections. Do a regular and thorough search of the entire
structure containing collections at least once every six months. Inspect all doorways and hallways with outside
access as well as windowsills monthly. When using an insect sticky trap program, inspect traps weekly.

Inspect for evidence of museum pest infestations. Search the collections areas and objects for:

o

O O O O O O O

O O O O O OO0 O O o0 O

Discovery of flying adult or crawling larval insects

Moth or beetle pupae

Pupal tubes or cases

Insects captured in traps or in ceiling light fixtures

Chewing or gnawing marks

Feeding or exit holes

“Grazed” surfaces

Presence of feeding debris or fecal pellets/droppings/frass (insect waste, which is usually a soft
powdery material) around or below objects

Presence of frass falling from voids (ceiling tiles, electrical switch plates, etc.)
Shed/cast skins

Webbing

Nest/burrows

Food caches

Flyspecks

Hair falling from fur or pelts

Missing pile from rugs

Rodent smudge/grease marks

Odors or sounds infested or damaged food or food packaging

Bait consumption

Inspect for pests in the following common harborage sites:

o

O O O O O 0O O 0 O

Areas inside and under drawers, cabinets, and furniture

Attics and store rooms where rodents or other pests may have made food caches

Above drop ceilings, and inside elevator shafts and light fixtures

Fireplaces and chimneys

Inside electrical equipment and motors (including computers)

Entry points into the structure and into areas housing collections, such as window sills and door jambs
Near water sources such as drains and sinks

Doorways and hallways with outside access

In stored cardboard or wooden pallets housing collections

Behind baseboards or wall trim and in inaccessible wall voids which could hold dead animal carcasses.
Maintenance staff does this in consultation with a historic architect.

Use these tools for inspections:

o

O O O O O O

Flashlight
Magnifying glass
Nitrile gloves
Tape measure
Camera
Screwdrivers
Step ladder

Figure 5.2 Sample Museum IPM Plan (continued)
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Mirror to view up chimneys

Sticky labels or marker for numbering traps

Long wave UV black light (requires protective eyewear)

Dust mask (NIOSH-approved disposable filtering facepiece respirator with two straps. The park
safety officer may require that you wear a respirator for inspections involving mold, bird or bat
droppings, or heavy dust. If a respirator is needed, the user must be in a respiratory protection
program. For inspections involving rodent infestations, see COG 2/8: “Hantavirus Disease Health and
Safety Update”).

o Talc (sprinkle on expected rodent pathways, such as against floorboards to detect rodent tracks in
rooms not open to the public to indicate mice activity. For use in an historic structure, sprinkle talc
onto Mylar®. As talc may be a respiratory hazard, consult with the safety officer before using).

O O O O

Create a separate tool kit for inspections involving rodents. See COG 2/8 for more information.

Record any evidence of pests found in spaces housing collections, such as food caches, frass or rodent smudge
marks, in Figure 5.7, Sample Pest Trap and Evidence Monitoring Log. Complete a Pest Incident Report, Figure
5.3, with the discovery of any pests, damage, or pest evidence on museum objects. Keep one copy of the Pest
Incident Report in the Museum IPM Binder and one copy with the accession or catalog folder.

Routine Inspection of Objects in Storage and on Exhibit

Routinely inspect collections objects on exhibit and in storage for the signs of pest infestations described above.
Do spot checks every six months in collections areas in and around objects. Spot check biological, natural
history, and ethnographic objects every three months. Document all findings and complete a Sample Pest
Incident Report (blank), Figure 5.3, if pest evidence is found on objects.

Routine Inspection and Isolation of Incoming Objects
Inspect and isolate all incoming objects, including new and returning loans, for possible pest infestations or
microorganisms before they enter the collections storage or exhibit areas.

o Upon receiving the objects, immediately place them in the isolation room for inspection and isolation.
o Locate the isolation room adjacent to the shipping and receiving area. Do not locate it within the
collections area. The isolation room must be well sealed and have good lighting. If this is not

possible, isolate objects in a well-sealed cabinet outside of the collections area.

o Inspect objects using good lighting and magnifying lenses on a table with a white surface (or over
white paper) where any fallen insects, frass, etc. can be readily noticed.

o Examine the underside of furniture and pallets for webbing and insect eggs.
o Inspect wooden objects for exit holes of wood-boring insects.

o Usea UV black light in the dark to detect some kinds of mold on objects. Place objects with evidence
of mold in a lidded cardboard box and isolate them.

o Isolate all objects for at least one month before they enter collection areas. Living pests can usually be
detected within this period. However, insect eggs can be dormant for years depending on the species.
Mold can also lie dormant. The exception is objects made of metal, glass, ceramic, or stone, which
need to be inspected but not isolated. Consult the regional curator, conservator, IPM manager or
entomologist to determine the appropriate isolation period.

o Re-inspect objects for signs of an infestation throughout the isolation period.

Figure 5.2 Sample Museum IPM Plan (continued)
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o If pests or evidence of pests are found during inspection, follow the steps listed in “responding to
Infestations” in Section H below. Remove pest evidence by vacuuming it off with a HEPA filter.
Treat potentially infested objects with a freezer treatment, mechanical cleaning, or other appropriate
method.

o Similarly handle non-collection materials such as packing materials and exhibit construction materials
but house these separately from collection areas. Immediately discard any packing materials that
cannot be verified as pest-free, such as cardboard, in an exterior garbage container.

Pest Trapping Program

Physical controls such as traps include insect sticky traps, rodent snap traps, light traps, and pheromone traps.
Inspect traps monthly under normal circumstances, and every one to two weeks when infestations are present or
suspected. Inspect rodent snap traps daily. Replace traps every few months. Record the following information
for each trap:

Trap number

Trap location

Inspection date

Pest species

Number of individuals per species found in the trap

Life stage of the species, unusual conditions and replacement date for the trap and other useful
information

o Photographs of unidentifiable species

O O O O O O

Refer to the schematic diagram of the building housing collections and for each numbered trap. Record data about
pests found in each trap on a trap monitoring log. See Figure 5.11, Sample Floor Plan with Trap Locations, and
Figure 5.7, Sample Pest Trap and Evidence Monitoring Log (blank).

Locate traps in collection and non-collection areas:

o Along perimeter walls

In corners

Near doors

Near windows and other light sources

Under storage and other furniture

Near water sources

Near drains

Near heat sources

Inside and outside exhibit and storage cabinets

Near objects out in the open or that are pest susceptible

O 0O0OO0OOOOODO

When using rodent snap traps, place two traps at each trap station parallel with the wall, or place a single trap
with its trigger end against the wall. Locate trap stations every six to ten linear feet along walls and runways
used by rodents. Place traps behind objects, under furniture, against walls, or in other locations where rodents
find concealment. Bait all rodent snap traps with peanut butter or cotton tied to trap’s trigger to catch and
control pests. Note that snap traps are also effective without bait.

Regularly empty all types of traps so they do not attract other pests.

Documentation
Retain all IPM inspection and monitoring records permanently in the following:

o IPM Binder: file all related data, including printouts of pest monitoring data, environmental monitoring
reports correlating to pest monitoring reports, Pest Incident Reports, Freezer Treatment Records, site
inspection worksheets, copies of Pesticide Use Proposal forms, annual pesticide use logs, dated control
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Figure 5.2 Sample Museum IPM Plan (continued)
actions records (such as pesticides, exclusion improvements, freezer treatment, or anoxic treatment),
Material Safety Data Sheets (MSDS), pest identification documentation, and pertinent contacts.

o Catalog record: records information about a specific object and its history of pest problems and associated
treatments.

o IPM information system: includes pest monitoring data, including the species and quantity of pest caught,
trap location, type of trap, and date of the catch. Information is recorded in an electronic format such as a
computer database or a hard copy such as a paper log. See Figure 5.10, Sample Pest Monitoring Database
Report (completed) and Figure 5.8, Sample Pest Trap and Evidence Monitoring Log (completed).

o NPS Intranet Pesticide Use Proposal System (PUPS) database: propose/request the use of pesticides
and annually report the park’s Pesticide Use Log. The system is accessible at: https://irma.nps.gov/PUPS/

—  Environmental Monitoring
Correlate museum environmental monitoring data with pest monitoring data to determine if environmental
conditions are causing pest problems. Note extremes in RH and temperature. Compare pest monitoring data
with exterior weather conditions, as extreme conditions can drive pests indoors. Compare trends in pests,
especially moisture-indicating ones (such as silverfish, booklice, and springtails) with information from the
datalogger records as monitoring continues.

—  Museum Housekeeping
The IPM plan is an integral part of the museum housekeeping plan. The housekeeping plan outlines scheduled
cleaning of the collections and non-collections areas and also outlines policies and procedures to limit pest
infestations such as food and plant restrictions.

F. Pest Identification and Injury and Action Thresholds

Identify and document species as specifically as possible (genus, species). Maintain a reference collection of dead
pests for identification purposes. Encourage maintenance staff to bring pests to curatorial staff labeled with the
date, time, and exact location of catch. Record all finds in the computer database or paper log. See the
documentation section above for more information. Create action plans for pests as appropriate.

The action threshold is the point at which pest levels indicate that collections will be damaged if action is not taken.
The action threshold for organisms identified as “museum pests” is the sighting of one larva or adult
museum pest, any traces of the pest, or damage to objects that indicate an active infestation. When action
thresholds are exceeded, proceed with control actions.

G. Control Actions

Pest control methods rely on good exclusion, housekeeping, reductions in harborage available to pests, and
continual trapping. These usually eliminate the need for pesticides. These include cultural and mechanical control
actions, described below.

e Exclusion

Exclusion is critical and extremely effective. Pest entryways may be as small as hairline cracks in walls or as large
as gaps under a door, holes around pipe traces, uncapped chimneys, open doors, or the complete absence of screens
on windows. Entry holes for rodents can be as small as 1/4" in diameter.

Correct exclusion deficiencies by sealing through:
— caulking
— carpentry repairs
— door sweeps
— gaskets
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Figure 5.2 Sample Museum IPM Plan (continued)
— screens
— filters on air vents and hot air registers
Use sealant such as:
— caulk
— cement
— urethane expandable foam
— copper wool
— copper mesh
— other suitable sealant

e Eliminating Pest Food Sources

Work with staff to ensure that all cultural controls relating to eliminating pest food are followed. Ensure that staff is
aware of the policies relating to food and drink in structures housing collections.

— Bealert to possible sources of food available to pests throughout the building while performing inspections.

— Regularly inspect wall voids, attics and interiors of suspended ceilings for possible food sources.

— Regularly check attics for dead insects or animal carcasses. Promptly remove and properly dispose of pests and
their traces.

— Remove all possible sources of pest food materials, including decorative live plants, live flowers, food, and dirt.
Do not allow live or potted plants in structures containing museum collections. Use artificial plants and
flowers.

— Do not allow any food into areas housing collections. Designate an area away from collections where staff can
eat, such as a break room. Keep all food sealed in containers with lids.

—  Properly dispose of trash in sealed containers and remove from building daily, including trash from staff offices
and break rooms.

e Eliminating Moisture

— ldentify and concentrate inspections on sources of dampness that may attract microorganisms, fungus feeding
beetles, flies, mites, silverfish, booklice, springtails, and other pests.

—  Promptly repair plumbing, sewer, roof, window, and building leaks.

— Insulate cold water pipes to prevent the formation of condensation.

—  Correct sub-floor moisture problems by increasing ventilation or by placing moisture barriers beneath
buildings, if appropriate, in consultation with the facilities manager and a historic architect.

—  Correct poor drainage slopes away from the building in collaboration with maintenance staff.

— Maintain a stable RH and temperature with an allowable seasonal drift in areas housing collections. Keep
spaces cool and dry (below 65% RH). See MH-I, Museum Collections Environment, Chapter 4 for more
information on environmental controls.

¢ Eliminating Harborage
Work with facilities management and a historic architect where appropriate to find ways to eliminate harborage.

— Remove clutter and debris from areas housing museum collections.

— Move boxes and other items stored on floors to shelving and cabinets and keep them neatly arranged.

— Establish an 18 - 30" wide vegetation-free zone of gravel four inches deep around buildings that house museum
collections to create a hostile environment for pests. This may not be appropriate for some historic structures.
Work with facilities management to find an alternative solution.

— Keep area next to building foundations free of grass and bushes and trim back tree and shrub limbs that provide
shelter and food for insects and other animals or serve as “vegetation ladders.” Work with facilities
management to find an appropriate solution for historic structures.
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—  Promptly remove bird and insect nests from building exteriors.
Figure 5.2 Sample Museum IPM Plan (continued)
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Eliminate any animal burrows under buildings that house museum collections.

Remove piles of wood, stone, building materials, trash, and other material near structures housing collections.
Work with facilities management to fill low spots in the ground that accumulate water run-off, and eliminate
other water-holding sources.

Keep the areas around garbage dumpsters clean. Regularly remove garbage and immediately clean up spills.

Habitat Modification

Deny birds roosting or nesting opportunities on or against structures that house museum collections.
Mount outside lights 30 or more feet from structures housing museum collections rather than mounting on
structures to prevent pests from being attracted towards the lights.

Use high-pressure sodium vapor lamps around buildings that attract fewer insects and are more energy
efficient.

. Actions if Pests are Found

Responding to Infestations

Follow the steps noted below to stop an infestation and prevent it from recurring.

Document what, where and when you see signs of pest activity immediately.

Isolate the infested object immediately. Wearing gloves, place infested object in a well-sealed plastic bag and
double bag. Never carry infested objects through the collection without thoroughly isolating them as eggs or
larvae can be accidently dropped and the infestation spread. Move the infested object to an isolation room
outside of the collections area.

Determine the extent of the infestation. Start at the location where the first infested object was found and
inspect the collections/areas in ever widening circles. Immediately isolate additional infested objects as they
are found and document the findings.

Identify the pests and pest traces.

Clean the area surrounding the removed infested object.

Clean the object.

Determine object treatment options in consultation with a conservator. Document the treatment.

After treatment, determine how to long to isolate the object before returning to storage or exhibit.

Determine the source of the infestation. Collaborate with appropriate staff to address the problem.

Increase inspection and monitoring of the area to confirm that you have eliminated the infestation.

Note: Do not follow these procedures if there is a mouse or rat infestation. Follow the procedures listed in
COG 2/8 to avoid risk of hantavirus.

Treatment for an Infested Object

Before treatment, identify the pest to determine that it is a museum pest and will cause damage to museum objects.
Contact the park IPM coordinator for assistance.

Cleaning:

o Remove all traces of the pest from the object. Dead pests, larval skins, and nests can attract other pests.

o Ifan infestation is limited to a single object and has not progressed too far, careful vacuuming with HEPA
filters may remove the problem. Before cleaning, ensure the structure of the object can withstand the stress
of vacuuming. Use screening material on the HEPA attachment/tube when vacuuming museum objects.
Cleaning will probably not remove all eggs, as some can be microscopic. Review the pest’s biology and
focus efforts on areas where eggs are likely to be deposited. Remove the vacuum bag from the building
immediately so it does not become a source of new infestations. After cleaning, determine if further
isolation time is needed.
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Figure 5.2 Sample Museum IPM Plan (continued)
o Determine the life cycle of the pest and monitor the object until you are sure no more insects will hatch.
Use this method to clean old or non-active infestations.

Note: When addressing a mouse or rat infestation, do not sweep or vacuum, as this increases the risk of
transmission of hantavirus.

—  Freezer Treatment, also called low temperature treatment:
o Freezing is the method of choice for treating most active infestations of objects.
o However, certain materials can be significantly damaged by freezing. Consult a conservator to determine
what materials are appropriate for freezing.
o See COG 3/6: “An Insect Pest Control Procedure: The Freezing Process” for procedures and further
information.

— Anoxic Treatment:
o Replacing the oxygen with a gas (nitrogen, argon, carbon dioxide) or using an oxygen scavenger/absorber
in a closed space can Kill insects and their eggs.
o Consult a conservator to determine if the anoxic treatment is appropriate.
o See COG 3/8:“Controlling Insect Pests: Alternatives to Pesticides”, and COG 3/9:“Anoxic
Microenvironments: A Treatment for Pest Control” for more information.

— Fumigation/Pesticides:

o Consult with the regional curator, the park IPM and a conservator when considering any fumigation
or pesticide options.

o All pesticide use must be approved PUPS.

o Conventional chemical fumigation is only appropriate if objects cannot be treated by other means, and is
rarely recommended.

o Inthe event fumigation is needed, work a professional applicator. Do not use space fumigants such as
naphthalene, paradichlorobenzene, dichlorvos (Vapona, DDVP, No Pest strips), or thymol.

o Do not use pesticides directly on museum objects. Persistent pesticides may leave residuals on objects
and cause damage, and/or be a health risk.

o Document any pesticide use through PUPS.

I. Evaluating the Museum IPM Plan

e Evaluate the effectiveness of the IPM plan through ongoing monitoring and evaluation of all documentation,
including comparison of year-to-year and month- to-month inspection, monitoring, and trapping records.

e Review the environmental monitoring data to see if the control actions have successfully changed the
environment.

e Evaluate implemented control actions on an ongoing basis to determine if they have been effective. For
example, review exclusion actions and determine if the building envelope is adequately sealed by determining
if pests are still entering the structure. If so, reevaluate and improve your exclusion methods to ensure that no
pests will enter the structure.

e Determine if you have met the objectives stated in the IPM plan. Use this information to guide future pest
management measures.

e Modify the IPM plan as necessary, based on the evaluation results.

J. Action Plans
Include an action plan for each relevant pest. Pest photographs or drawings may be included.
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Obiject:

Catalog Number:
Materials:

Affected area of object:
Obiject Location:
Building Number:
Date:

Responsible Individual:

Pest Observation

Number of pests observed:
Living:
Dead:

Identification source:

Figure 5.2 Sample Museum IPM Plan (continued)

National Park Service
Sample Object Pest Incident Report

ant fungus/mold springtail
cigarette beetle mouse termite
clothes moth powderpost beetle other:
cockroach psocid other:
cricket rat unidentified
dermestid beetle silverfish unidentified
fly spider unidentified
Evidence Observation
chewing exit holes missing rug piles other:
carcasses flyspecks odor other:
casings frass pest body parts other:
cast skins grazed surfaces staining other:
droppings live insect/larvae tunnels other:
eggs losses webbing other:

Control Action Taken

Control action

Description

anoxic treatment

follow-up inspection (list frequency)

freezer treatment

isolation

mechanical cleaning

other:

Description/Comments
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Figure 5.3 Sample Pest Incident Report (blank)

National Park Service
Sample Object Pest Incident Report

Obiject: Hat
Catalog Number: PARK2014
Materials: Wool

Affected area of object:  Interior, brim

Obiject Location: Collections Storage, Cabinet 3, drawer 5
Building Number: 1

Date: 9/1/2014

Responsible Individual:  Jane Smith, Curator

Pest Observation

Number of pests observed:
Living:
Dead:

=IO -

Identification source: Park reference collection

ant fungus/mold springtail
cigarette beetle mouse termite
clothes moth powderpost beetle other:
cockroach psocid other:
cricket rat unidentified
X dermestid beetle silverfish unidentified
fly spider unidentified
Evidence Observation
chewing exit holes missing rug piles other:
X carcasses flyspecks odor other:
casings X frass pest body parts other:
cast skins X grazed surfaces staining other:
droppings live insect/larvae tunnels other:
eggs losses webbing other:
Control Action Taken
Control action Description
anoxic treatment
X follow-up inspection (list frequency) Inspect in 3 months
X freezer treatment One week at -4°F, 9/1/14-9/7/14
X isolation 9/7/2014-10/7/2014
X mechanical cleaning Insect was removed, object was vacuumed
other:

Description/Comments

Carcass of a black carpet beetle discovered in interior of hat brim, hat has grazing damage and frass present. Object
was bagged and moved to isolation room, conservator was consulted and determined that object should be given
freezer treatment. Object was isolated in isolation room for one month following freezer treatment. Inspection
following the isolation period revealed no further pests.
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Figure 5.4 Sample Pest Incident Report (completed)

National Park Service
Sample Freezer Treatment Record

Obiject:

Catalog Number:
Materials:

Pest:

Obiject Location:
Building Number:

Date:
Responsible Individual:

Freezer

Brand name of freezer:

Temperature reached during treatment:
Time in freezer (calculate based on freezer temperature, object size, materials, and packaging):

Procedures

1. Freezing Process

Wrapped in tissue paper and bagged?

Date/time in

Date/time freezer temperature reached

Date/time out

Total hours in

2. Thawing Process

Obiject left in packaging?

Temperature of isolation room

Total time warmed to room temperature
(minimum 24 hours)

3. Isolation/Observation

Dates object isolated for

Obiject inspected

Additional pests observed?

4. Follow Up

Pest Incident Report completed?

Object Cleaning

Comments

Figure 5.5 Sample Freezer Treatment Record (blank)
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National Park Service
Sample Freezer Treatment Record

Object: Hat

Catalog Number: PARK2014

Materials: Wool

Pest: Black carpet beetle

Obiject Location: Collections Storage, Cabinet 3, drawer 5
Building Number: 1

Date: 9/1/2014

Responsible Individual:  Jane Smith, Curator

Freezer

Brand name of freezer: X Brand chest freezer
Temperature reached during treatment: - 4°F

Time in freezer (calculate based on freezer temperature, object size, materials, and packaging): 7 days
Procedures

1. Freezing Process

Wrapped in tissue paper and bagged? Yes

Date/time in 9/1/2014, 9:00 AM
Time freezer temperature reached 9/1/2014, 11:00 AM
Date/Time out 9/7/2014, 11:00 AM
Total hours in 168 (7 days)

2. Thawing Process

Obiject left in packaging? Yes

Temperature of isolation room 70°F

Total time warmed to room temperature | 24 hours
(minimum 24 hrs)

3. Isolation/Observation

Dates object isolated for 9/7/2014 — 10/7/2014

Obiject inspected Yes, weekly

Additional pests observed? No

4. Follow Up

Pest Incident Report completed? Yes

Obiject Cleaning Insect removed, object
vacuumed

Comments

Carcass of a black carpet beetle discovered in interior of hat brim, object was bagged and moved to isolation room.
Conservator was consulted and determined that object should be given freezer treatment. Object was placed in X
Brand freezer at - 4°F for one week. Object was isolated in isolation room for one month following freezer
treatment. Inspection following the isolation period revealed no further pests.
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Date Traps Set:

Figure 5.6 Sample Freezer Treatment Record (completed)
National Park Service
Sample Pest Trap and Evidence Monitoring Log

Date Traps Inspected:

Space Housing Museum Collections:

Building Number:

Name and Title of Inspector:

List number of each type of pest present in the trap.

Exhibit Space: Storage Space:

Trap number:

#

#

#

Location:

ant

cigarette beetle

clothes moth

cockroach

cricket

dermestid beetle

fly

fungus/mold

mouse

powderpost beetle

psocid

rat

silverfish

spider

springtail

termite

other:

other:

unidentified

Total pests:

Pest Evidence Observation

Evidence

Location

Evidence

Location

bait consumption

live insect/larvae

carcasses

nests/burrows

casings

odor

cast skins

pest body parts

droppings

rodent smudges

food caches

sounds

frass

webbing

infested food

other:

Comments
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Figure 5.7 Sample Pest Trap and Evidence Monitoring Log (blank)
National Park Service

Sample Pest Trap and Evidence Monitoring Log

Date Traps Set: 8/26/2014

Date Traps Inspected:_9/1/2014

Space Housing Museum Collections:_Collections storage room in Collections Storage Facility
Building Number: 1 Exhibit Space: Storage Space:_X
Name and Title of Inspector:_Jane Smith, Curator

List number of each type of pest present in the trap.

Trap number:

#34 #35

#36

#37 #38

#41

#42

Location:

W. door |W. wall

NW corner

WIF door

CDS door

NE corner

E. wall

ant

cigarette beetle

clothes moth

cockroach

cricket

dermestid beetle

fly

fungus/mold

mouse

powderpost beetle

psocid

rat

silverfish

spider

springtail

termite

other:

other:

unidentified

Total pests:

Pest Evidence Observation

Evidence

Location

Evidence

Location

bait consumption

live insect/larvae

X | carcasses

Cabinet 3, drawer 5

nests/burrows

casings

odor

cast skins

pest body parts

droppings

rodent smudges

food caches

sounds

X | frass

Cabinet 3, drawer 5

webbing

By #34, W. door

infested food

other:

Comments

Two spiders found in trap 34 and webbing found by trap 34. One dermestid larva found in trap 41 and one

dermestid larva found in trap 42. Infested hat, PARK?2014, found in Cabinet 3, drawer 5 on East wall. Infested

object was bagged and removed to isolation room. All surrounding cabinets were searched for infested objects.
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Figure 5.8 Sample Pest Trap and Evidence Monitoring Log (completed)
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Figure 5.9 Sample Pest Monitoring Database Report (blank)
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Figure 5.10 Sample Pest Monitoring Database Report (completed)
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National Park Service
Sample Pest Identification Request Letter

[Date]

[Name]

[Organization]
[Address]

[City, State Zip Code]

Dear [Name]:
The enclosed insect samples were found during monthly pest monitoring at [Park]. We would appreciate it if you
would identify the insects circled in red in the enclosed sticky traps as specifically as possible. We are particularly
interested in potential pests to museum objects. Please return the specimens to me so that | can refer to them in the
future.
My address is: [Name, Title]

National Park Service

[Park]

[Address]

[City, State Zip Code]
Thank you very much for your help.

Sincerely,

[Name]
[Title]

Figure 5.12 Sample Pest Identification Request Letter (blank)
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National Park Service
Sample Action Plan
Pest Type: Pest Name

Pest Description/Biology

Species

Damage

Monitoring and Inspection

Action Threshold

Control Actions
Non-chemical control

Prevention:

Management:

Chemical control

Pest Activity On-site
Known history of pest with date and locations of past infestations
Past control actions: freezer treatment

Figure 5.13 Sample Action Plan: Pest Name (blank)
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National Park Service
Action Plan
Fabric Pest: Dermestid Beetles

Pest Description/Biology

Dermestid beetles cause the most damage to museum collections as larvae. Dermestid larvae hide in crevices, find
nourishment by eating components of dust and other dead insects, and avoid light by burrowing deep into objects.
Adults are attracted to light, come out of hiding to mate, and may collect along windowsills. See MH-I, Ch. 5,
Biological Infestations, Section G.3, for more information.

Species: black carpet beetle, common carpet beetle, varied carpet beetle, furniture carpet beetle, hide beetle, larder
beetle, black larder beetle, odd beetle, cabinet beetle, larger cabinet beetle, warehouse beetle

Damage

Dermestid larvae feed on a wide variety of materials including fur, feathers, wool and silk cloth, wool felt, wool or
silk carpets, study skins, and taxidermy mounts. Dermestids also eat hair and horn, as they can digest keratin.
Beetle larvae burrow into or graze the surfaces of their food.

Monitoring and Inspection

Ongoing, systematic monitoring is essential to determining if you have an infestation, including inspecting spaces
and objects for pests and establishing a pest trapping program. Inspect for feeding damage, such as grazing or
raised burrowing lines. Use insect sticky traps to monitor for presence of dermestid beetles. Place traps by
windowsills to monitor for adult carpet beetles. Regularly inspect all sticky traps, as dermestid larvae will eat other
pests caught in the traps, and they have proven to be among the few insects that can escape from traps. Adult
dermestids lay their eggs on or near dead insects as a food source for their young. Look for dermestid frass on
sticky traps around other dead insects, which indicates that dermestid larvae are eating the other insects.

Action Threshold

The action threshold is the sighting of one larva or adult insect or any traces of the insect or damage to objects in
spaces holding collections.

Control Actions

Non-chemical control

Prevention

Improve sanitation to control dermestids. Regularly vacuum the collections area with HEPA filters, especially in
cracks and crevices. Inspect the structure for possible sources of the infestation, such as bird nests or mouse
carcasses, and remove them.

Management

Use freezer or anoxic treatments to kill the pests.

Figure 5.14 Sample Action Plan: Dermestid Beetles
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Chemical control

If continued monitoring indicates an ongoing infestation after non-chemical controls have been applied, request use
of a low-risk pesticide dust as a crack and crevice treatment. Consult with the IPM Coordinator and a conservator
and seek approval through PUPS before proceeding with this treatment. See Section F.6 for more information. Do
not apply pesticides directly to museum objects.

Pest Activity On-site

Known history of pest with date and locations of past infestations

6/15/2010, one adult black carpet beetle was discovered on windowsill of second floor guest bedroom in historic
structure. Inspection of guest bedroom led to the discovery of infested deer taxidermy mount. 9/1/2014, black
carpet beetle larvae discovered on traps 41 and 42 and dermestid beetle damage and adult black carpet beetle
carcass discovered in Collections Storage Cabinet 3 drawer 5 on PARK2014 (hat). Inspection of other objects in
cabinet led to discovery of 3 other infested objects.

Past control actions

6/15/2010, infested object was successfully given freezer treatment. Increased inspection and vacuuming of guest
bedroom was implemented. 9/1/2014, all infested objects were successfully given freezer treatment. Increased
inspection and vacuuming of collections storage was implemented.

Figure 5.14 Sample Action Plan: Dermestid Beetles (continued)
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National Park Service
Action Plan
Fabric Pests: Clothes Moths

Pest Description/Biology

The webbing clothes moth and the casemaking clothes moth are the two most common clothes moths found in
museums. They are small, silvery-beige moths with a wingspan of less than 1/2". The larvae, small white
caterpillars with brown heads, feed on the surface of the infested material. Casemaking clothes moth larvae are
rarely seen since they construct a cylindrical case of fabric which they carry around to hide and feed in. The color
of the larval case will match the material on which it’s feeding. Adult moths avoid light. See MH-I, Ch. 5,
Biological Infestations, Section G.3, for more information.

Species: webbing clothes moth, casemaking clothes moth, carpet (tapestry) moth

Damage

Larvae cause the most damage to museum collections, as the adults do not feed on collections. The larvae feed on
wool, silk, felt, fur, hair, and feathers, upholstered furnishings, piano felts, tapestries, carpets, leather and skin
products, taxidermy specimens, felt, hats, horsehair padding or fabric, insect collections, dead insects and nests.
Soiled materials are particularly vulnerable. During feeding, larvae produce feeding holes, feeding tunnels of silk
and patches of silken webbing on the fabric's surface. Damage can occur quickly.

Monitoring and Inspection

Ongoing, systematic monitoring is essential to determining if there is an infestation, including inspecting spaces and
objects for pests and establishing a pest trapping program. Inspect the collections areas for evidence of a clothes
moth infestation. Search dark areas such as corners, closets, in fabric folds, in rug lint and hair accumulations
behind baseboards and in heating units. Inspect textiles for signs of damage. Any visual evidence of clothes moths,
such as the sighting of adults or larvae, silken tubes, or feeding damage, usually indicates a major infestation.
Action Threshold

The action threshold is the sighting of one larva or adult moth or any traces of the insect or damage to objects in
spaces holding collections, such as cases from casemaking clothes moth larvae/pupae.

Control Actions
Non-Chemical Control

Prevention
Regularly vacuum rugs and textiles, including furnishings.

Management

Clean infested objects by vacuuming with a HEPA filter and removing webbing and cases. Bag and seal objects in
polyethylene and use the freezer treatment to kill clothes moths, larvae and eggs. Objects going into storage should
remain sealed to prevent re-infestation.

Chemical Control

Chemical treatments are not appropriate for a clothes moth infestation.

Figure 5.15 Sample Action Plan: Clothes Moths
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Pest Activity On-site

Known history of pest with date and locations of past infestations:

2/26/2013, one adult clothes moth was discovered in Collections Storage, Cabinet 4, drawer 2 on PARK2012
(cotton tablecloth) during object spot check. Surrounding objects were inspected and 4 in Cabinet 4 were found to
be infested with clothes moth larvae.

Past control actions:
2/26/2013, all infested objects were successfully given freezer treatment. Increased inspection of cloth objects and
increased vacuuming were implemented.

Figure 5.15 Sample Action Plan: Clothes Moths (continued)
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National Park Service
Action Plan
Wood Pest: Powderpost Beetles

Pest Description/Biology

Powderpost beetles are a group of woodboring beetles. The term "powderpost” comes from the fact that the larvae
of these beetles feed on wood and, given enough time, can reduce it to a mass of fine powder. See MH-I, Ch. 5,
Biological Infestations, Section G.4, for more information.

Species: Powderpost “furniture” beetle, anobiid beetle, deathwatch beetle, true powderpost beetle, false powderpost
beetle bamboo powderpost beetle

Damage

Powderpost beetle larvae damage wooden objects, frames, furniture, tool handles, gun stocks, books, toys, bamboo,
flooring, and structural timbers, creating narrow, meandering tunnels in wood as they feed. They also damage
spices, grains, tobacco, and dried fruits and vegetables. The lower the wood moisture content, the longer the larvae
live in the wood. Infestations are often not apparent until adult beetles, attracted to light, emerge from the wood,
leaving exit holes behind. They will re-infest wood year after year.

Monitoring and Inspection

Ongoing, systematic monitoring is essential to determining if you have an infestation, including inspecting spaces
and objects for pests and establishing a pest trapping program. Inspect the collections for wood objects with small
round exit holes, the indicator of powderpost beetles. If you discover objects with exit holes, immediately wrap the
object in plastic and place it in the isolation room. Inspect windowsills for adult insects.

Action Threshold

The action threshold is the sighting of one larva or adult insect or any traces of the insect or damage to objects in
spaces holding collections.

Control Actions
Non-chemical control

Prevention:

Control RH to prevent powderpost beetle infestations. Powderpost beetles prefer infesting wood with moisture
content of 12-15% or greater, and wood with lower moisture content than 12% is not often re-infested. Test wood
moisture content with a moisture meter. Lowering high moisture levels in the wood through fixing leaks and/or
dehumidification may prevent re-infestation.

Management:

For suspected infestations, bag, remove and isolate objects in the isolation room. Place white paper under the object
and monitor for frass appearing below the object for 12 weeks. If frass appears on the paper or the exit holes are
light colored, the infestation may be active and you should proceed with further treatments. If possible, isolate the
object in the isolation room for a period of one year. If this is not possible and if no frass has appeared after 12
weeks, you may remove the object from the isolation room but double bag it or wrap it in two layers of plastic on
white paper. Inspect it regularly for frass and holes in the plastic for a minimum of one year. Holes indicate that
the object is still infested. Use the freezer treatment for infested objects, after consulting with a conservator.

Figure 5.16 Sample Action Plan: Powderpost Beetles
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Chemical Control

For widespread infestations, large objects that cannot be frozen, or where it is not possible to remove infested items
(such as ceiling beams in structures), request approval to use a pesticide surface treatment or injection. The affected
wood (if unfinished) can be treated with localized applications of approved pesticides. You must get approval
through PUPS to use this treatment. See Section F.6 for more information.

Pest Activity On-site

Known history of pest with date and locations of past infestations:
6/3/2012, fresh, light colored exit holes and frass were discovered during isolation period of incoming object,
PARK2008 (wooden box).

Past control actions:
6/3/2012, PARK?2008 was effectively given freezer treatment and was isolated for one year in Incoming Collections
Quarantine room before being placed in Collections Storage.

Figure 5.16 Sample Action Plan: Powderpost Beetles (continued)
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National Park Service
Action Plan
Stored Product Pests

Pest Description/Biology

Stored product pests or "pantry pests" infest objects containing seeds, nuts, grains, spices, dried fruits and
vegetables, and other foods. They are also common pests of cellulose materials, such as herbaria, paper, and
baskets. The cigarette beetle and the drugstore beetle are the most common museum pests of this type. See MH-I,
Ch. 5, Biological Infestations, Section G.5, for more information.

Species: Cigarette beetle, drugstore beetle, saw-toothed grain beetle, lesser grain borer, red flour beetle, confused
flour beetle, foreign grain beetle, cadelle beetle, spider beetles, red-legged ham beetle

Damage

Stored product pests attack a wide variety of food materials, such as grain, seeds, nuts, corn, tobacco, flour, spices,
chocolate, dried fruit, dried and smoked meats and beans. They also infest other materials, including paper, fabrics,
books, wood, baskets, herbarium specimens, vegetal matter, upholstered furniture, grain-based rodent bait, leather,
hides, bone, hair, feathers, mummies, freeze dried animal specimens, dry pharmaceuticals, medicines, poisons,
cellophanes, plastic and cardboard. Many stored product pests can easily penetrate packaging materials. They
leave visible feeding damage, shot holes, emergence holes and fine dust around their food sources.

Monitoring and Inspection

Ongoing, systematic monitoring is essential to determining if there is an infestation, including inspecting spaces and
objects for pests and establishing a pest trapping program. Thoroughly inspect the objects, cases, and structure for
signs of an infestation. Focus inspections on objects that contain food products. Look for feeding damage, shot
holes, emergence holes and fine dust around these types of objects. Also inspect for rodent nests, which attract
stored product pests. Use sticky traps to monitor for these pests.

Action Threshold

The action threshold is the sighting of one larva or adult insect or any traces of the insect or damage to objects in
spaces holding collections.

Control Actions
Non-chemical control

Prevention

Practice good sanitation to prevent any future infestations by vacuuming the collections area with a HEPA filter.
Ensure that any food source for these pests is well sealed. Do not store food in structures housing collections. If
food must be kept in the structure, store it in a container with a tight fitting lid.

Management

If you suspect that an object or food source may be infested, isolate it in a sealed plastic bag in the isolation room
and observe for any signs of infestation. Inspect the structure to find and eliminate the source of the infestation.
Eliminate moisture sources and control RH, as humid conditions encourage stored pantry pests, particularly foreign
grain beetles. Use the freezer treatment to kill an active or suspected infestation.

Figure 5.17 Sample Action Plan: Stored Product Pests
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Chemical control

If continued monitoring indicates an ongoing infestation after non-chemical controls have been applied, request use
of a low-risk pesticide dust as a crack and crevice treatment. Consult with the IPM Coordinator and a conservator
and seek approval through PUPS before proceeding with this treatment. See Section F.6 for more information. Do
not use any pesticides on museum objects.

Pest Activity On-site

Known history of pest with date and locations of past infestations
3/1/2006, Cigarette beetle damage discovered by maintenance staff on new object (dried tobacco) in exhibit case 3
in Visitors Center/Museum building. Cigarette beetles and larvae found on two other objects in case

Past control actions
3/1/20086, all infested objects were successfully given freezer treatment. A new policy was enacted to isolate all
incoming objects before placing them in collections storage or on exhibit.

Figure 5.17 Sample Action Plan: Stored Product Pests (continued)
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National Park Service
Action Plan
General Pests: Silverfish

Pest Description/Biology

Silverfish are one of the major museum pests of starch and paper. Their enzymes and cellulose-digesting bacteria in
the gut break down cellulose in paper or other wood products. Silverfish can live for nearly a year without feeding.
Due to their small size and reclusive nature, silverfish are seldom seen. If they are seen, populations are probably
high and damage can be significant. See MH-I, Ch. 5, Biological Infestations, Section G.6, for more information.

Species: (Thysanura sp.) fourlined silverfish, gray silverfish, firebrat
Damage

Silverfish are chewing insects that primarily feed on paper products, including books, stored papers, writing papers,
newspaper, wrapping paper, and cardboard. They also eat herbarium specimens, wallpaper or the paste behind it,
and starchy human foods. Book bindings show minute scrapings. Typically, paper sizing is removed irregularly
(“grazing”), and paper edges appear notched. In cases of high populations, irregular holes will be eaten directly
through paper. Feeding habits of various silverfish species are similar.

Monitoring and Inspection

Ongoing, systematic monitoring is essential to determining if there is an infestation, including inspecting spaces and
objects for pests and establishing a pest trapping program. Thoroughly inspect for silverfish and signs of damage,
focusing on paper collections and possible sources of moisture. As silverfish are thigmotactic and like to wedge
their bodies in small spaces, look in small cracks and crevices, such as in baseboards and in corrugations of
corrugated cardboard boxes. Look for small dark feces, small yellow stains, scales and signs of feeding on paper
objects. Use insect sticky traps along baseboards to confirm their presence. Once a source of food is located,
silverfish remain in the vicinity.

Action Threshold

The action threshold is the sighting of one insert or any traces of the insect or damage to objects in spaces holding
collections.

Control Actions
Non-Chemical control

Prevention

Silverfish are an indicator species for moisture problems. Control RH and temperature to reduce silverfish. Use air
conditioners or dehumidifiers in rooms where documents and books are stored to reduce RH and temperature.
Repair any water leaks promptly. Practice good sanitation through vacuum cleaning with HEPA filters, especially
around crevices and baseboards. Store paper products, books, and documents in tightly sealed containers and
cabinets.

Management
Use the freezer treatment to kill silverfish and their eggs on boxes, books, archival paper, herbarium sheets, textiles,
and other similar materials.

Figure 5.18 Action Plan: Silverfish
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Chemical control

If continued monitoring indicates an ongoing infestation after non-chemical controls have been used, request use of
a low-risk pesticide dust, such as boric acid, silica aerogel, or diatomaceous earth, as a crack and crevice treatment.
Consult with the IPM coordinator and a conservator and seek approval through PUPS before proceeding with this
treatment. See Section F.6 for more information. Do not use any pesticides directly on museum objects.

Pest Activity On-site

Known history of pest with date and locations of past infestations

4/19/2010, three silverfish were discovered in the Archives Room on Shelf 6 on a book, PARK 2009. Inspection of
surrounding objects led to discovery of 4 additional infested books.

Past control actions

4/19/2010, all infested objects were successfully given freezer treatment. A portable dehumidifier was used to
decrease RH in Archives and environmental conditions were monitored more frequently.

Figure 5.18 Action Plan: Silverfish (continued)
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National Park Service
Action Plan
Moisture Pests: Springtails

Pest Description/Biology

Springtails are minute, wingless insects, varying in color, that get their name from the ability to leap through the air
three to four inches. Springtails occur in most climates and are attracted to moist conditions. They enter buildings
through doorways, screens, or other openings and may also breed indoors with high levels of humidity that occur
near leaks and cracks to the exterior. They can easily climb the sides of houses, are attracted to lights and can be
brought into homes in the soil of potted plants. See MH-I, Ch. 5, Biological Infestations, Section G.6, for more
information.

Species: Collembola; Entomobrya spp.; Lepidocyrtus spp.; Heteromurus spp; Orchesella spp.; Sira spp.
Damage

Springtails feed on microscopic mold and usually target damp or moldy materials, wallpaper, and new plaster. They
do not feed on collections objects but their presence indicates a moisture problem and the likely presence of mold.
They are not museum pests and are seldom found on artifacts.

Monitoring and Inspection

Ongoing, systematic monitoring is essential to determining if you have an infestation, including inspecting spaces
and objects for pests and establishing a pest trapping program. Search for springtails where dampness occurs, such
as in basements, cellars, bathrooms, and kitchens, especially near drains, leaking water pipes, sinks, and in the soil
of over-watered house plants. Use humidity meters around the structure to help identify problem locations. Use
sticky traps to monitor for springtails. Place sticky traps near doors and window, where springtails are often found.
Due to their very small size, examine sticky traps with a magnifying glass to identify springtails.

Action Threshold

The action threshold is the sighting of one insect or any traces of the insect or damage to objects in spaces holding
collections.

Control Actions
Non-chemical control

Prevention

Seal cracks and crevices with caulk and weather-strip around doors and windows to exclude springtails and help
control RH. Do not allow live plants in areas with museum collections. If large numbers of springtails are found
near doors or windows, check outside to see if there is moisture gathering in the area from poor grading or
vegetation or mulch that should be removed.

Management

Springtails are highly sensitive to desiccation. Lower the RH to control springtails. Use a fan or dehumidifier to
dry the structure and repair any plumbing leaks and dripping pipes. Vacuum any microscopic mold and springtails
using a HEPA filter vacuum cleaner.

Chemical control

Figure 5.19 Sample Action Plan: Springtails
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Chemical treatments are not appropriate for a springtail infestation.
Pest Activity On-site

Known history of pest with date and locations of past infestations
1/7/2014, three springtails were discovered on trap 7 in kitchen of historic structure (near window).

Past control actions
1/7/2014, inspection of kitchen led to discovery of improperly sealed kitchen window, resulting in increased RH
and water leak. The window was properly sealed and a portable dehumidifier was used to decrease RH.

Figure 5.19 Sample Action Plan: Springtails (continued)
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National Park Service
Action Plan
Moisture Pests: Psocids

Pest Description/Biology

Psocids, commonly called booklice, are very small (less than 1/8” long), clear gray to light brown or white in color,
semi-transparent and soft-bodied wingless insects. They feed on mold, mildew and a variety of both plant- and
animal-based foods such as dried fruit, flour, and grains. Moist conditions enhance growth and longevity and they
are most common in structures during spring and summer. See MH-I, Ch. 5, Biological Infestations, Section G.6,
for more information.

Species: Liposcelis corrodens
Damage

Psocids are also called booklice because they often infest damp, moldy books. They damage paper products and
bindings by eating paste, glue or anything supporting mildew. Psocids also infest herbaria, insect collections,
manuscripts, cardboard boxes, and furniture stuffed with flax, hemp, jute, or Spanish moss. They damage objects
by grazing on the surfaces of paper or plants, and they can leave stains on papers if they are crushed. Their damage
is less severe than that of silverfish. Their presence indicates a moisture problem and likely presence of damaging
molds.

Monitoring and Inspection

Ongoing, systematic monitoring is essential to determining if you have an infestation, including inspecting spaces
and objects for pests and establishing a pest trapping program. Psocids are most commonly found in dark cracks
and crevices, and proliferate under damp conditions. They are often found on houseplants and flowers. Inspect
books, archives and herbarium sheets with a flashlight using raking light and a magnifying glass. Use insect sticky
traps to monitor for psocids. Due to the very small size of psocids, examine sticky traps with a magnifying glass to
identify them.

Action Threshold

The action threshold is the sighting of one insect or any traces of the insect or damage to objects in spaces holding
collections.

Control Actions

Non-chemical controls

Prevention

Lower the RH or moisture content of objects to control psocids. Do not allow live plants in areas with museum
collections.

Management

Vacuum the microscopic mold from objects using a HEPA filter vacuum cleaner at low suction. Use the freezer
treatment for infested objects.

Chemical control

Chemical treatments are not appropriate for a psocid infestation.

Figure 5.20 Sample Action Plan: Psocids
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Pest Activity On-site

Known history of pest with date and locations of past infestations
1/7/2014, ten psocids were discovered on PARK 2009 (cookbook) on a table next to the window in kitchen of
historic structure. Inspection of surrounding area found no other pests.

Past control actions

1/7/2014, discovery of 3 springtails on trap 7 in kitchen led to inspection of kitchen. An improperly sealed kitchen
window, which resulted in increased RH and water leak, was discovered. A cookbook, PARK 2009 was nearby
was found to be moldy and infested with psocids. The window was properly sealed and a portable dehumidifier
was used to decrease RH. PARK 2009 was isolated, mold was vacuumed off after it dried and object was
successfully given freezer treatment.

Figure 5.20 Sample Action Plan: Psocids (continued)
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National Park Service
Action Plan- Moisture Pests: Molds and Fungi

Pest Description/Biology

Molds are primitive plants supported by excessive moisture. They are found in indoor and outdoor air, soils, food and
on plant matter. Airborne fungal spores are practically everywhere and act like seeds, which spread easily and form
new mold growth. Presence of mold indicates high RH above 65% or high moisture content in objects. Other
contributing conditions are high temperature, darkness, and lack of ventilation. See MH-I, Ch. 5, Biological
Infestations, Section G.6, for more information.

Damage

Mold damages all organic objects, including cellulose-based materials such as cotton, linen, paper and wood, and
proteinacious materials like leather, parchment, freeze-dried animals, and adhesives, through odor, staining,
digestion, and structural weakening to complete destruction. Mold also causes odor and stains on inorganic objects.
Fungi can produce organic acids that corrode and etch metal and stone. Soiled objects are most at risk.

Monitoring and Inspection

Inspect the collections for signs of microorganisms, including characteristic mildewy odor, irregular stains, color
change, fuzzy growths on surfaces, and round colonies of conidia. Mold-feeding insects such as psocids or
springtails are indicators of mold. Consult a conservator to determine if microorganisms are present.

Action Threshold

The action threshold is any evidence of active or inactive mold on surfaces, as mold grows extremely quickly under
high RH.

Control Action
Non-chemical control

Prevention

Modifying climatic conditions, such as lowering the RH, can inhibit or solve mold problems. Monitor and control
temperature and RH. Keep RH below 65% and dehumidify if the RH exceeds this level. Practice good
housekeeping and keep museum objects clean, as mold grows on dust. Vacuum spaces and objects with HEPA
filter vacuum. Containerize objects in storage to prevent dust and mold spores settling on objects and slow moisture
absorption from short RH fluctuations. Maintain air ducts by placing filters over openings and regularly cleaning
with a vacuum. Eliminate sources of microorganisms (food, plants) from storage or exhibit areas.

Management

Microorganisms can be a human health hazard, particularly to persons with respiratory conditions, sensitivities
(allergies, asthma) or weakened immune systems. Use personal protective clothing while handling mold infested
objects including nitrile gloves, HEPA filter dust mask or respirator and disposable or washable over-clothing. If
mold is suspected, place object in a covered cardboard box immediately and isolate box in a cool and ventilated
space. Do not use a plastic bag and do not reuse the box. Label boxes: “Mold Damaged Objects; Biohazard,
Potential respiratory hazard; Protective clothing required.” Move objects as little as possible to avoid spreading
mold spores and enforce careful and minimal handling of objects. Locate the humidity source, such as water pipes,
roof leaks, leaky windows, floor drains, or air ducts. Reduce RH by eliminating the water source, dehumidifying
the space and drying the object. VVacuum object with HEPA filter vacuum after mold dries out and becomes
dormant

5:84 NPS Museum Handbook, Part | (2014) Biological Infestations



Figure 5.21 Sample Action Plan: Molds and Fungi
(can be done by a conservator or trained staff). A conservator may need to clean object with a biocide or solvent.
Freezing will not kill mold but will slow down its growth. Consult experts according to the severity of the mold
outbreak, including the park IPM coordinator, regional curator, and a conservator, remediation specialists, industrial
hygienists, mycologist, public health or medical personnel.

Chemical control

Chemical controls are not appropriate for molds and fungi.

Pest Activity On-site

Known history of pest with date and locations of past infestations

1/7/2014, mold was discovered on PARK 2009 (cookbook) on table next to window in kitchen of historic structure.
Inspection of surrounding area found no other pests

Past control actions

1/7/2014, discovery of 3 springtails on trap 7 in Kitchen led to inspection of kitchen. An improperly sealed kitchen
window, which resulted in increased RH and water leak, was discovered. PARK 2009 (cookbook) was discovered

on table by window to be moldy and infested with psocids. The window was properly sealed and a portable
dehumidifier was used to decrease RH. PARK 2009 was isolated and the mold was vacuumed off after it dried.
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Figure 5.21 Sample Action Plan: Molds and Fungi (continued)
National Park Service
Action Plan
Rodents: Mice and Rats

Pest Description/Biology

Mice and rats are prolific museum pests with a high potential for causing contamination, damage to historical
resources, and disease. They are exceptionally agile. Mice can jump one foot high and can fit through spaces 1/4"
in diameter. Rats can jump three feet high and fit through spaces 1/2" in diameter. Because of the known potential
for causing damage and disease, an aggressive rodent management program is a high management priority. See
MH-I1, Ch. 5, Biological Infestations, Section G.7, for more information.

Species: house mouse, deer mouse, white-footed mouse, Norway rat, roof rat, rice rat, cotton rat

Damage

Rodents cause damage through feeding and gnawing on objects or structural elements, contaminating collections
with feces/urine, damaging electrical wires (sometimes causing fires or malfunction of electrical equipment),
rubbing grease marks on objects or structural elements, and contaminating human foods with disease organisms.
They also accumulate nesting and food materials inside hollow walls, voids, holes, and cracks that attract other
pests.

Monitoring and Inspection

Ongoing, systematic monitoring is essential to determine if there is an infestation. This includes inspecting spaces
and objects for pests and establishing a pest trapping program. Routinely inspect structures to identify rodent
infestations. Rodent sounds, droppings, burrows, urine stains, smudge marks, runways, tracks, gnawing damage,
nests, food caches, and odors are all signs of rodent activity. Place snap traps in strategic locations and document
all catches. Sprinkling talc on the floor in non-public areas can help detect presence and runways.

Action Threshold

The action threshold for any rodent is the sighting of one rodent or any traces of rodents or damage to objects in
spaces holding collections.

Control Actions
Non-Chemical Control

Prevention

Exclude mice and rats from all structures housing museum collections. Repair any gaps in the structure larger than
1/4". Improve sanitation by ensuring that rodents have no available food sources within the structure. Reduce
clutter within and around the structure to reduce harborage.

Management

Use rodent snap traps to kill mice and rats. Rodent glue boards, live traps, and electronic traps are not
recommended. Snap trapping is now the primary management tool available to the NPS aside from preventive
measures, and it is effective as a control measure especially when many baited snap traps are put out at a time of a
known infestation. Use peanut butter or cotton as bait when rodents are known to be present. Note that snap traps
are also effective without bait. Follow appropriate protocols for minimizing risk of exposure to hantavirus.

Chemical Control

Rodenticides are not recommended for use inside NPS structures. Mice and rats dying in inaccessible locations in
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Figure 5.22 Sample Action Plan: Mice and Rats
museums are likely to cause odor and secondary infestations of museum pests like dermestids. Rodenticides are not
recommended for use outside NPS structures. Poisoned rodents can be eaten by predators causing secondary
poisoning to non-target animals, or non-target animals can access the poison directly in their outside environment.

Pest Activity On-site

Known history of pest with date and locations of past infestations

11/19/2012, a house mouse was trapped in snap trap 5 in garage of historic structure. Inspection of the garage led to
discovery of a mouse nest in a cardboard box in the NW corner.

Past control actions

11/19/2012, the nest and all mice were removed. Increased rodent snap trapping was implemented. The exterior of
the structure was inspected and a small gap underneath the exterior door leading to the garden was sealed.
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Figure 5.22 Sample Action Plan: Mice and Rats (blank)
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See control action; harborage
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Sources for 5:33
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See also evidence of pests
Infested object 5:2, 3, 5, 15, 18, 23, 24-26, 32, 48, 53, 56, 57, 63, 70-78, 81, 83
Injury threshold 5:25
Inspection 5:1, 5, 13-18, 21-23, 26, 27, 33, 40, 45, 48-53, 55-61, 68-73, 75, 77-86
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Pest Incident Report 5:1, 5, 15, 18, 24, 46, 52, 53, 58-61
Pest traces
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Pest Trap and Evidence Monitoring Log 5:1, 15, 20, 46, 52-54, 62, 63
Pesticides 5:8, 9, 10-14, 26, 31, 32, 44, 45, 48-50, 53, 54, 57, 70, 74, 76, 78
Conventional chemical fumigation 5:8, 57
Crack and crevice treatment 5:31, 70, 76, 78
Damage by 5:8, 11, 12, 57
Pesticide Use Proposal System (PUPS) 5:8, 10, 15, 31, 32, 54, 57, 70, 74, 76, 78
Pesticide application: 5:8
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Sample Museum IPM Plan 5:1, 5, 10, 14, 46-57
Silverfish 5:2, 15, 38, 46, 54, 55, 58, 59, 62, 63, 77, 78, 81
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Note: Italicized page numbers indicate the reference is located within a sample form.
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CHAPTER 6: HANDLING, PACKING, AND SHIPPING

A. Introduction

This chapter outlines handling, packing, and shipping guiddines for safely
moving museum objects. By following these guidelines, you can prevent
damage to the objects in your museum collection. The chapter includes:

»  basic practices to ensure object safety

* guiddinesfor handling objects

* guiddinesfor moving objects inside the museum

* materials and techniques to properly pack for shipping

» basicdirectionsfor shipping objects

e guiddinesfor unpacking an object

»  hibliography of references on handling, packing, and shipping museum
objects

Specific guidance for handling different types of objects can be found in the
appendices of this volume for each object type.

Figure6.1. Proper Handling Techniques.
Proper handling techniques are essential to museum
housekeeping practices.
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B. Handling Objects

1. Why are careful handling
practices important?

2. Who needs to learn safe
handling practices?

3. What basic practices can |
use to safely handle and
move objects in the
museum?

6:2

When you touch, lift, or hold an object you are handling it. When you
work in a museum you will have to handle objects for a variety of tasks.
To do this safely and effectively it isimportant to learn and practice good
handling techniques.

Preventive conservation starts with careful handling. Proper handling is
largely a matter of common sense and is necessary for the care and
protection of objects. However, good handling techniques are not always
obvious. Museum procedures require specialized handling knowledge
that must be learned. For example, metals can corrode after being
handled without gloves. Paintings may crack as aresult of bumping and
jarring during movement. Mishandling can cause obvious exampl es of
damage, such as shattered glassin a frame, broken ceramics, torn
documents, or dents and scratches in metal objects.

Figure 6.2. Cartsand TraysMinimize Handling.
The use of equipment and supplies such
as carts and trays minimizes the need to handle objects.

Anyone who handles museum objects needs to be aware of the guiddines
in this chapter. If your day-to-day responsibilities require you to handle
objects, you need to be sensitive to their ddlicate nature. Regular
activities like catal oging, photographing, housekeeping, and packing for
shipment all require you to handle and work with objects.

Write guidelines.

Establish written guidelines to help foster a professional attitude and
respect for objects. Provide all staff with a set of written guiddines. Post
the guidelines in museum storage areas. Be surethat all staff who handle
objects read the guidelines. Researchers who handle objects should read
the guidelines when they first use the collections. Staff should read the
guiddines when hired and review them periodically. See Figure 6.14 for
an example of handling guidelines you can use.
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4. How should I proceed with
moving an object?

NPS Museum Handbook, Part | (1999)

Train your staff.

Don’'t handle museum objects without training. Training should be an
on-going activity, particularly when new types of objects are being
handled. Make “hands-on” experience a part of all training for
individuals working with collections. Re-training reminds people of the
importance of proper handling techniques. Y ou should give a special
training session whenever new staff members assist in handling objects.

Use proper suppliesand equipment.

Only use equipment that is of good quality and in good condition.
Equipment for moving objects includes flatbeds, carts, dollies, pallet
lifters, polyethylene tote pans, and object support trays. The supplies you
use with the equipment to move objects include polyethylene foam pads
for lining carts and trays, quilted furniture pads, acid-free tissue, and
clean cotton or plastic gloves. Y ou may need to acquire personal
protective equipment such as lab coats and smocks, safety glasses, dust
masks, and personally fitted respirators. Supplies and equipment are
listed in more detail below.

Figure 6.3. Equipment and Supplies.
Equipment and suppliesfor handling and moving museum objectsinclude
trays, padding, tissue, gloves, and carts.

Consider safety first.

Before moving an object, ingpect equipment to ensure that the object and
the handler will be safe during the move. Do you have the proper
personal protective equipment? Identify the space where you will move
the object. Make surethereisroom to house the object in its new
location. If you have inadequate equipment, supplies, or space, postpone
moving the object.

Plan your move.

Never consider moving an object routine work, even for daily housekeeping
tasks. You must plan each step in the process before handling or moving a
museum object. Where will you stand before picking up the object? Is
there an open space to receive it? Planning helps keep handling to a
minimum. When you plan, it helps you remember that each museum object
isspecial. Keep in mind the following factors when you plan to move an
object:

* Do you need to move the object? Is moving the object absolutely
necessary? If not, don’'t move it.
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5. What are the basic rules for
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handling museum objects?

What are the object’s structural characteristics and condition? Isit
strong enough to withstand the move?

Isthere evidence of previousrepairs? Review catalog records,
condition reports, and photographs and examine the object to identify
previous damage that may make the object especially fragile. Isthere
documentation that gives recommendations on moving hazards or safe
moving techniques?

What isthe safest way to lift the item? How will you need to lift and
carry the object to protect it from damage?

How many people are required? Do you need help to move the
object?

Where isthe object’s new location? Isit large enough to properly
house the object? |Is the environment appropriate?

What route will you use? Isit clear of obstructions?

Will the personal health and safety of the handler be at risk? Do you
have the proper moving equipment (for example, lumbar support belts
or pallet jacks) to avoid physical strain? Do you need to wear alab
coat or dust mask?

When you handle objects use common sense and follow these basic rules to
prevent damage to objects:

Treat every museum object asif it were irreplaceable and the most
valuable piecein the collection.

Handl e objects only when necessary.

Move only one object at atime. Note: Small items can be moved
together in atote pan if they are separated and supported by padding.

Never hurry.

Takenorisks.

Never smoke, eat, or drink while handling objects.

Avoid wearing anything that might damage objects by scratching or
snagging the surface (for example, rings and other jewelry, watches,
belt buckles, nametags, service badges).

Use pencils, not pens, when working near objects.

Keep hands clean, even when wearing gloves.

Wear appropriate gloves.

—  Wear white cotton gloves when handling most objects.
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- Wear plastic gloves (latex or nitrile gloves) when handling these
types of objects:

dick objects like ceramics or glass
objects with oily or tacky surfaces that can attract cotton fibers

fragile or damaged paper or other organic materials that may
catch on cotton fibers

some natural history specimens
»  Know the condition of an object before moving it.

— Don't lift by protruding handles or rims, which are often
structurally weak.

- Fragile objects should be given additional support, such asatray
or mount, before being lifted.

» Never layer or stack objects when moving them.
e Allow yoursdlf plenty of space in which to work.

»  Storeobjects so they can be easily moved without disturbing other
objects.

» Tieon acid-free, cotton string tags or number trays, boxes, and bags so
numbers can be easily seen without handling the object.

+ Saveall information associated with an object (for example, tags or
labels).

*  Remember to lift items properly.

Figure 6.4. Hold
Objects at the Strongest
Point. A teapot

should be handled by
the base rather than by
the handle or spout.

The less museum objects are handled, the longer they will survive.
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6.

7.

8. What should | do if | damage

6.6

What is the best way to
protect an object | must pick
up?

When should | wear gloves?

an object?

When you pick up an object:
* ldentify the strongest part of the object and hold it at this point.
»  Takeyour time, handle only one object at atime, and use both hands.

*  When an object has more than one part, for example, ateapot and lid,
handle each part separately.

» Don't lift objects by protruding parts such as handles or rims.
e Stabilize any loose parts that cannot be removed.

* Move dowly and concentrate on what you' re doing.

»  Useasupport board or tray whenever possible.

Gloves protect objects from contaminants such as dirt, salts, acids, and oils
on your hands. Even clean hands can transfer these damaging substances.
Wear clean, white cotton gloves except when handling ceramics, smooth
glass, aily or tacky surfaces, fragile or damaged paper, or some natural
history specimens. (Refer to Chapter 11 for a discussion of protective
gloves to use when handling natural history specimens.) When handling
these objects, wear tight-fitting latex or nitrile gloves for better gripping.
Even when wearing cotton gloves, wash your hands frequently. Be careful
not to rub your face and hair and then handle objects. Body oils may be
transferred to the object and cause damage.

Figure 6.5. Wear Glovesand Use Both Hands.
Use two hands and wear gloves when handling museum objects.

Wear clean, white cotton gloves for handling many museum objects.
Wear tight fitting latex or nitrile gloves when handling slick objects

like ceramics or glass, objectswith oily or tacky surfaces, fragile and
damaged paper and other organic materials that can catch on cotton

fibers, and some natural history specimens.

If you damage an object, report the damage. Damage should be recorded in
the condition and condition description fields of the ANCS+ catal og record.
Follow the instructionsin the ANCS+ User Manual on reporting condition.
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See Museum Handbook, Part 11, Chapter 3, for information on how to do
condition reporting.

Take photographs of the damage if possible. Save al pieces and carefully
pack them so that no further damage occurs before a conservator can make
repairs. Small pieces may be wrapped and bagged in self-sealing
polyethylene bags labeled with the appropriate object identification

information.
9. What personal health and It isvery important to follow health and safety precautions when handling
safety issues should | museum objects.
consider when handling
museum objects? » Practice safe lifting techniques. Remember to lift with your legs and

not your back. Use proper personal support equipment, such asa
lumbar support belt. Don’t lift more than you can safely carry. See
Figure 6.6 for alist of techniques that will help protect you from injury.

»  Becareful how you handle potentially dangerous objects (for example,
firearms, ammunition, and medicines). See Conserve O Gram 2/5,
“Fossil Vertebrates as Radon Source: Health Update”; 2/8, “Hantavirus
Disease Health and Safety Update” ; and 2/10, “Hazardous Materialsin
Your Collection.”

* Don’t touch or inhale fumes or particles from objects treated with
pesticides such as arsenic. See Conserve O Gram 2/2, “Ethylene Oxide
Health and Safety Update’; 2/3, “Arsenic Health and Safety Update”;
and 2/4, “Dichlorvos (Vapona) Update.”

1. Be sureyou have firm footing and keep your legs apart.
2. Bend at the knees.

3. Useyour leg and stomach muscles, not back muscles, when lifting
from a stooped position.

4. Get closeto the object and keep it near your body.
5. Avoid twisting; pivot using your feet.

6. Keep your back straight.

Figure6.6. How to Lift Properly and Avoid Injury.
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Figure 6.8. The Proper Way to Lift a Small,
Framed Photograph.

Figure 6.9. The Proper Way to Lift and Carry a
Small Textile Object.
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C. Moving Objects Within the
Museum

1. What should | do before
moving objects within the
museum?

2. What do | need to know
before moving objects?

NPS Museum Handbook, Part | (1999)

Preventive conservation continues with the careful movement of objects.
When you move objects you increase the risk of damage and loss because
you are both handling them and changing their location.

Before you move objects within the museum for dusting or cleaning, or any
other purpose, be familiar with the rules you should follow that help reduce
therisk of damage. Planning is essential before handling or moving any
museum objects. Think through your plan so that you lift and move objects
properly. With advanced planning, you can keep movement of objectsto a
minimum.

Moving puts an object at its greatest risk.

Evaluate the object’ s condition and structure before moving it. Review
object catal og records for condition reports, photographs, or other
instructions that may provide information on the object’ s stability.

Know the abject’s condition and structure.

Check the catalog card for any record of past damages.

Check for loose parts or fragile surfaces. Careful examination will
usually reveal if an object isnot stable.

Do | have to move the object? Constantly handling and moving
objects can cause them harm.

Use safe handling practices.

Know the rules for handling museum objects. See Section B of this
chapter. When lifting objects:

Use both hands.

Lift most objects from the base and/or close to the center of gravity.
Don't try to push or drag objects across surfaces.

Don’'t handle objects by handles or rims.

Place objects inside containers (trays or boxes) for carrying (see Figure
6.9).

Make sure objects are padded using museum materials (for example,
polyethylene foam or acid-free tissue).

Secure objects in separate compartmentsin a box or tray to prevent
them from being damaged.

Don't alow objects to stick out beyond the sides of the containers.
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Figure 6.10. Use Traysand Padding to Prevent Damage.
These pipe bowis were placed in individual specimen trayswithin a larger
tray to prevent damage during movement.

Use trained, experienced staff.

When selecting people to move objects:

Evaluate the experience of the people handling and moving the objects.
Assign specific tasks to each person.

Review the move plan verbally with participants before moving the
objects so that all understand their duties and assignments.

Use proper equipment.

Make sure you have the proper moving equipment so that the move is safe
for both objects and people.

Use the correct type of equipment. Useful equipment includestrays or
baskets to support objects and flatbeds, carts, dollies, and pallet lifters
to move objects.

Inspect the equipment to make sure that it is safe for both the objects
and the person handling the objects before you begin.

Pad carts and other surfaces with polyethylene foam or another stable
material to protect the objects.

Postpone moving the objects if you don't have proper egquipment,
supplies, space, and trained helpers.

Use rubber doorstops to prop doors open before you pass through.

Use personal protective equipment when appropriate.

Clear the new location and the route there.

Before moving the object:
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D. Packing and Shipping
Preparations

1. When would | need to pack
and ship objects?

2. Why is it important to properly
pack objects for shipping?

3. How can I learn how to pack
museum objects?

4. What kind of workspace do |
need for packing?

NPS Museum Handbook, Part | (1999)

» Make surethelocation is ready to safely house the object.

*  Know which route to take, which equipment to use, and how much
time you'll need to complete the move.

e Provide written instructions if needed.

» Beawareof all surfacesthat the object may contact (for example,
doors, floors, and walls).

»  Study the spaces through which the object may pass (for example,
doorways, stairwells, display areas).

* Avoidtight areas.

» Don’t move objects during peak visitation periods or open hours, if
possible.

» |If transporting the object outdoors, move it when the weather
conditions are good, with no rain, snow, or extreme heat. If thisisn’t
possible, then take appropriate precautions such as waterproof
coverings and packing to provide environmental buffering.

* Beaware of weather conditions at the final destination to determine the
type of protective container needed.

Sometimes you must pack and ship objects to send them to a new location.
For example, you may need to pack and ship objects for outgoing loans or
conservation work.

The hazards of shipping an object are numerous. Improper packing can
cause an object to be permanently damaged or destroyed. A properly
packed container iscritical to ensure your objects arrive safely.

Begin by following the rules for the proper handling of objects. See
Sections B and C of this chapter. The best way to learn how to pack isto
work with an experienced packer. Learn to pack different types of
materials, such astextiles and glass. Each abject requiresa unique
packing solution. Museum professional associations often offer classes on
packing and shipping.

Y ou need enough room to work comfortably with the objects you are
packing. For small objects you will need atable or desk; for larger objects
you may need to have a portion of aroom. For theselarger objects, figure
that you will need a space at |east three times the size of the object you plan
to pack. If you do alot of packing, you should have a permanent packing
area. When setting up a packing area:
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»  Select an area that can be cleared so you have sufficient room to safely
pack the objects.

*  Choose an area close to where the objects are stored to prevent
unnecessary handling. Avoid continuously moving objects up and
down stairways, around tight corners, or through narrow doorways.

» Pad thetable with afew sheets of 1/8" polyethylene foam. Cover the
polyethylene foam with 4-mil polyethylene sheeting. Securely fasten
the sheeting beneath the work surface.

*  When packing textile objects, pad surfaces with unbleached muslin
over polyester batting.

* Removeall other tools and materials from the table while packing.

5. How much time should | allow Packing can take several hours or even days, depending on the object.
for packing objects? Allow yoursdlf plenty of time to pack correctly. Don't hurry. Make sure
each object is secure before moving onto the next.

6. What do | need to consider When you are preparing to ship an object, plan carefully. A lot of damage
before shipping? can occur during shipping. Movers may jar or drop objects. Airplane
vibrations, exposure to bad weather, and rapid fluctuationsin relative
humidity can damage objects. Proper packing and shipping will limit these
and other travel hazards including:
»  shock and vibration
» sudden changesin temperature and humidity
* mishandling
* theft, vandalism, and loss
Before moving a museum object outside of the building, consider:
» theobject’ sfragility
*  the shipping method

» theclimate through which the objects will travel

* theclimate at the object’ s destination

7. How do | determine if the Carefully examine the object to seeif its condition allows for safe travel.
object can be safely shipped? Be sureto check the condition and structure of items that can be very
fragile. Theseinclude glassware, photos on glass, wooden musical
instruments, paintings on wood, pastel paintings, charcoal drawings, and
cracked porcelain. Seethe appendicesin this volume for the particular
problems you may find with different materials.
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8. How do I ship hazardous
materials?

9. How should | document the
condition of the objects?

E. Packing and Shipping
Materials

1. Why is it important to use the
right packing and shipping
materials?

2. What sources of packing
materials are available?

NPS Museum Handbook, Part | (1999)

To ship hazardous materials, such as nitrate film or firearms, you must
follow special shipping requirements. The Bureau of Alcohol, Tobacco,
and Firearms (ATF) has specific guidelines for shipping certain types of
firearms. Contact the ATF s National Firearms Act Branch at (202) 927-
8330 to determine the shipping requirements for your collection. Work
with the company that will do the shipping to find out specific requirements
for other types of hazardous materials. Conserve O Gram 14/8, “Caring for
Cdlulose Nitrate Film,” gives information on shipping nitrate film.

It isimportant to document the condition of an object before moving it. If
an object is damaged, the documentation will help you determine the extent
of the damage.

See Museum Handbook, Part 11, Chapter 5: Outgoing Loans, for
information about recording condition for loans. Y ou may want to use the
Object Condition Report (Form 10-637) to document an object’ s condition.
For insurance and other purposes, when documenting condition:

» Useaportable light source and magnifying lensto help identify
markings.

* Note and document areas that have been previoudly repaired.

»  Carefully examine objects for pest infestation.

Packing materials can adversely affect the object. Some materials are
abrasive and can damage objects. Friable objects (for example, ancient
glass, charcoal, pastel and conte crayon drawings, corroded metals) are
susceptible to mechanical damage from even minor abrasion. Acidic tissue
should not come in contact with objects that are acid sensitive. Some
plastic bubbles and foams may leave imprints on polished metals, varnished
woods, oriental lacquer and other smooth-surfaced objects. Materials that
comein direct contact with the object must not stain, be abrasive or acidic,
or off-gas damaging chemicals. To prevent these types of damage you
should select appropriate materials for each packing situation. Never re-use
packing materials on different types of objects as residues and dirt can be
transferred.

This section describes materials commonly used in packing objects for
transit. The bibliography lists a variety of references that can aid you in
selecting proper materials and techniques. Y ou can also contact your
regional/Support Office (SO) curator or a conservator if you have questions
about a specific material.

New packing products are continually appearing on the market. Contact
museum packers to learn about new materials. 1f you choose a new
material, be sureit has been tested and generally approved by the museum
field. See NPS Tools of the Trade for some suggestions. Y ou can obtain
other supplies from the following sources:
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3. What are good covering and

6:14

wrapping materials?

*  Genera Services Administration Federal Supply Schedule (look under
"Cushioning Materials’ or "Packaging and Packing Supplies’)

»  Sorage of Natural History Collections: Ideas and Practical Solutions,
put out by the Society for Preservation of Natural History Collections
(listed in the bibliography)

» local telephone directories (look under "Boxes," "Packaging
Containers," and "Packaging Materials")

»  businesses specializing in packaging for high-tech eectronic
equi pment

Ask your regional/SO curator if you are unsure about any materials you
want to use.

Good covering and wrapping materials include:

» Acid-free glassine paper is stiff, tranducent, and glossy in texture.
Y ou should use glassine only for short-term storage (less than 30 days).
Glassine is recommended for covering paintings, bottles with labels, or
objects with a friable or oily/tacky surface. Use only new glassine
paper since it deteriorates and becomes acidic over time.

* Tyvekisan alternativeto glassine. Thismaterial isavailablein soft
textile-like or dick, smooth finishes. Tyvek isatype of high-density
polyethylene and is stable for long-term use.

* Tightly woven nylon fabric can be used to cover cushioning foams to
protect the object. Make sure nylon doesn’t come into contact with the
surface of delicate materials asit can be abrasive.

e Cotton knit (available in ralls) is another good covering material. Itis
agood, soft cover for polyethylene foam supports.

*  Unbleached washed muslin can be used for wrapping scul pture and
textiles. Wash mudlin in hot water several times before using it to
remove sizing and make it softer.

»  Soft, unbuffered acid-free tissue paper is used for covering basketry,
metal, and textiles. It isalso good for making padsto fill empty spaces
and covering appendages on objects.

* MylarO isaclear, stable polyester film that serves as a good primary
protector for paper. Mylar has an electrostatic charge. Never useit on
pastels or charcoal drawings.

» Blanket pads or quilts are used for covering large scul pture and
furniture.

» Acid-freefolders are used to contain unframed prints, documents, and
photographs.
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4. What are good cushioning
materials?

5. What materials make good
interior boxes?

NPS Museum Handbook, Part | (1999)

Examples of when and where to use these materials can be found in the
references listed in the bibliography.

Cushioning materials are designed to absorb shock and buffer the humidity.
These materials are usually foam products that you can use in a variety of
cushioning techniques. Use each type of foam correctly to achieve
adequate shock and vibration protection. Because each foam product offers
different cushioning qualities, you may want to use a combination of foams.
The Canadian Conservation Ingtitute (CCI) has designed tools (The
Circular Slide Rulefor Cushion Design and PadCAD computer program) to
help museums estimate how much cushioning material to use. These aids
help you evaluate the shock that occurs when a package is dropped from a
certain height. This calculation helps you determine how much and what
kind of cushioning materials you should use. Y ou can obtain these aids
directly from CClI, 1030 Innes Road. Ottawa, ON KIA OM5, Canada (613)
998-3721 <http://www.pch.gc.cal/cci-icc/>.

A few good cushioning materials are listed here:

* Bubble-pack™ isa plastic sheet with trapped air bubbles. Bubbles
can leave impressions on an object's surface so use this product with
the bubble side facing away from the object's surface. Don't useit
with sharp objects that can break the bubbles. Use several layersto
maximize the padding effect. Alwayswrap the object first with tissue
or muslin to protect the surface and to buffer relative humidity.

* Polyethylene foam sheets (Ethafoam, Volara) arelight, easily
handled, shock absorbing, chemically inert, and a barrier to moisture.
Join sections with a heat gun, glue gun, or double-faced tape. These
sheets are available in various densities, thicknesses, and textures. Use
only white sheets; blue and pink sheets contain additives that may
cause deterioration.

»  Polyurethane foam is one of the best cushioning agents and it cuts
easily. Its soft springy nature absorbs shock very effectively. It isvery
unstable, however, so useit only for short-term transport packing.
Always put a barrier, such as acid-free tissue or Tyvek, between this
foam and the object.

One packing material commonly used is plastic " peanuts,” which are
expanded polystyrene. These are usually not appropriate for museum
objects. They are messy, retain moisture, and they cling to surfaces. They
are aso difficult to remove if they get caught in appendages. If you must
use these peanuts, do so only with small, light objects (<5 Ibs.) or asa pad
of peanuts collected in polyethylene bags. Plastic “potato chips’ area
better form for providing padding.

Double boxing gives extra protection to objects (see Section F.5). The
interior boxes can be made from a variety of materials. Many objects can
be packed inside double-strength fiberboard boxes. You can also use
polyethylene or polystyrene boxes. These plastic boxeswill also protect
objects from water damage.
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6. What kind of tape should |

7.
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use on the box and the
wrapping material?

How should | select an
exterior container?

Sometimes you may need to make a specially shaped box to pack odd-
sized objects. There are several materials you can use to produce
specialized interior boxes:

Foam-Cor® is a polystyrene foam sandwiched between two layers of
clay-worked kraft linerboard.

Archival corrugated board is an acid-free, lignin-free cardboard.

Vapor barrier filmsare avariety of laminate metal and plastic sheet
materials that allow very little penetration of oxygen or water vapor.
They make good box liners and can help maintain the interior
microclimate.

Cellophane and masking tape can both be used to attach packing
materials. Don’t use these for closing the outside of the container, as
they are not strong enough to resist damage during shipping.

Pressur e-sensitive plastic tape can be used to seal the outside of the
container.

Water activated paper tape can be used for sealing containers and
attaching kraft paper. The 3"-width tapeis best.

Nylon reinfor ced strapping tape should only be used for closing
containers. The adhesive on thistapeis very sticky and strong, so be
very careful to keep it away from objects or wrapping materials that
may contact objects.

Don’t allow any tape to contact the surface of objects.

A quality exterior container contributesto an object’s safetravel. Select
containers prior to packing. Consider the following criteria:

the physical characteristics of the item you are shipping (for example,
size, weight, fragility)

how much space the object needs inside the container for the object to
fit comfortably and securely

the method of transportation and who will handle the container

environmental and weather changes that may require humidity and
temperature buffering

the number of times the object will be packed and unpacked

Exterior containers are fabricated from metal, wood, cardboard, fiberglass,
and high-density plastics. The best exterior containers are:

puncture proof

light proof
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8. What kinds of containers do |
use for objects that have
different weights and sizes?

9. Can | build an exterior
container?

10. Can | use a reusable shipping
container?

11. How do | protect objects from
environmental changes during
shipping?

12. How should I store packing
materials?

NPS Museum Handbook, Part | (1999)

e watertight
*  protective against shock or vibration
e good environmental buffers

Y ou should pack objects according to their weight, height, and density.
Pack light objectsin double strength cardboard boxes. Heavier objects (for
example, paintings, sculpture, and furniture) or valuable and fragile items
need the extra support of wood, fiberglass, or high-density plastic. You
may have to build a special container customized for the object or hirea
professional carpenter to build one.

Build a container only if you have good carpentry skills and packing
experience. You can use nails and glueto build the container, but use
screws on the lid once the object isin the box. Never use nails on thelid
because they can accidentally pierce the object. Vibrations from hammering
or prying open the lid may also cause damage to the object.

Linetheinterior of the container with polyethylene sheeting, Tyvek, or
vapor barrier film to protect the objects from water and to help buffer the
interior microclimate. Add gaskets, skids, handles, and battens as needed
for protection. Use castors on large containersto facilitate movement.

For more information on the specifics of making a box for shipping
museum objects, see the references at the end of this chapter.

If you frequently pack and ship objects you might want to purchase
reusable polyethylene containers. The Museum Management Program can
provide more information on reusable containers and where you can get
them.

Containers will be exposed to temperature and relative humidity changes
during the shipping process. These environmental changes can affect the
object inside. Hygroscopic materials (materials that readily absorb
moisture) used as packing materials can act as a buffer against relative
humidity changes within the container. Wood, paper, natural fiber fabrics,
and silica gel are good examples of hygroscopic materials that make good
packing materials.

Keep packing materialsin a clean, dust free, controlled environment.
Avoid accumul ating excess packing materialsif you don’'t have adequate
storage space for them because they increase both the risk of fire and the
chance of infestation. If possible, store them in an environment with stable
humidity between 40-60% RH. Wood crates and packing materials absorb
moisture and pollutants. If the crates absorb more moisture than is
recommended, allow them to adapt to the same environment as the object
for two weeks prior to shipping. Open thelid to speed the process. Before
bringing packing materials into the collections area, check all materials for
pest infestation.
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Packing for Shipping

How do | decide which way to
position an object in a
container?

How do | cover and wrap an
object?

Once you have selected your packing materials and decided on the kind of
interior and exterior container you will use, you need to pack your object.
This section discusses how to pack and cushion an object so it will not be
damaged from shock and vibration. It also describes the documentation
that you should include inside the container.

Evaluate the object's shape and size before packing. Plan for the worst
possible travel scenario. Consider the object's weight and center of gravity.
When you position the object:

» Placethe heaviest part of the object low and close to the center of the
container.

» Place glass-covered framed works of art vertically with padding
between each item.

*  Separate parts of objects (for example, a teapot and lid) and wrap
Separately.

* Immobilize and dismember objects with moving parts (for example, a
spinning wheel) and wrap parts separately.

* Provide additional support for heavy parts of an object.

»  Pack only objects of similar weight in the same container.

Figure6.11. Pad and Separate Parts.
Pad moveable parts and separate parts
of an abject to avoid damage during handling.

Use an initial covering to protect objects from abrasive packing materials
and to serve as an additional buffer. Use soft, unbuffered, acid-free tissue
for most objects. If possible, don’t use tape to hold the covering material
closed. Instead, tuck thetissuein on itsaf or into an appendage. This
removes the chance that tape will get stuck to the object. Don’t wedge
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3. How should I cushion the
object inside the container?

NPS Museum Handbook, Part | (1999)

tissue so tightly that it exerts stress on the object. Never crumpletissuein
wads. Insert smooth pillows of tissue between parts of an object.

Wrap paintings in glassine paper or Tyvek. Don’'t use plastic asit can trap
moisture if the temperature drops radically during shipping and
condensation occurs. This moisture can support mold growth and many
other types of deterioration.

After you cover the object, round off al projecting parts and handles with
tissue. For example, imagine you are wrapping ateapot. Place soft,
unbuffered, acid-free tissue around the spout, inside the teapot, and in the
open space under the handle. The end result is a rounded-off ball of tissue
where projecting parts are protected by the whole. Wrap the entire teapot
in one sheet of tissue or bubble-wrap to hold padding in place. Label the
exterior wrapping with object identification information (for example,
object name and catal og number).

There are several ways to properly cushion objects inside the packing
container:

»  Use packing materials (for example, bubble-wrap, polyurethane, or
polyethylene foam blocks) that help absorb shock and vibration and
create athermal barrier.

» Always provide at least two inches of cushioning between objectsin
the same container.

* Provide at least two inches of cushioning between objects and the
walls of the container.

* Allow threeto four inches between very fragile items like ceramics
and glass and between heavy objects.

*  When determining the number of objects you may pack in one
container, use common sense. Consider weight, fragility, and
sensitivity to environmental conditions. For example, do not pack
heavy metal industrial partswith china. Likewise, environmentally
sensitive ethnographic objects require more buffering material than
historic metals.
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Figure 6.12. Wrapping, Padding, and Packing for Shipping an Object.

4. What other techniques can | There are a variety of techniques that you can use to cushion objects.
use to cushion objects and These techniques include:
provide shock absorption?
*  doubleboxing
*  cavity packing
*  padding negative spaces

*  cushioning braces

Y ou should base your selection on the fragility, size, and construction of
the object as well as the modes of transportation during shipping.

Double Boxing

Double boxing is the process of packing an object in two sequential boxes.
It's an excellent way to cushion objects. Follow these steps:

*  Wrap the objects and cushion them inside one box.

e Pack thefirst box inside a second box at least two inches larger on all
sides.

»  Completey fill the spaces between the boxes with newspaper or foam,
or use corner blocks or plastic rings between the boxes.
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Figure 6.13. Objects Double-boxed for Shipping.
The straps make it smple to remove the interior box.

Cavity Packing

Cavity packing is the process of placing small to medium-sized objectsin
hollows cut into layers of polyethylene foam. Thistechniqueis clean and
easy to use in repacking. To cavity pack:

»  Tracethe shape of the objects.
»  Mark the shape on the foam with a pencil.
»  Cut out the contour with a bread knife or electric carving knife.

»  Protect the object against abrasive polyethylene material by covering
the cavity with soft, unbuffered acid-free tissue, Tyvek, or another
smooth inert material.

Padding Negative Space

Use this technique for less fragile objects. Surround the object with tissue
paper and then wrap it with successive layers of bubble wrap. Place the
object inside the container and use pads of tissue, bags of packing peanuts,
or soft foam to fill in the excessarea. Allow several inches between each
object and between the objects and the inner container. Larger, heavier
objects will need more separation than small, lightweight objects. When
using this technique for open objects (for example, pots or baskets) fill
them with tissue to prevent collapse caused by the pressure of surrounding
objects.

Cushioning Braces

A cushioning brace holds the object in place and may be necessary to
immobilize the object when padding negative spaces. To make a
cushioning brace, measure the distance between the object and the
container. Build polyethylene blockstofill in the space. Cover the
polyethylene with a less abrasive material such as soft acid-free tissue to
protect the object. Place packing material on top of the object to prevent it
from moving during shipping, but don’t overfill the box. Overfilling places
too much compression on the object.

6:21



5.

6:22

What should I do before
closing the container?

Should | wrap and label the
shipping container?

What should I put on the label
on the exterior of the
container?

Before you close the container, place packing material above the object to
prevent movement if the box is overturned. Avoid too much compression
so that padding material does not damage the fragile objects. Cushioning
material should support and enclose but not compress the object. After you
finish packing, lightly jar the container to determine if objects can shift. If
they can, you must repack the container

Y ou should create an inventory of all contentsinside thelid of each
packing container. If the procedures for unpacking are complicated,
include written unpacking instructions or a sequence of photographs
showing the proper packing or unpacking procedure. Unpacking in an
incorrect order can cause damage. Place alabel with the address neatly
typed or printed inside the box in case the exterior addressis|ost or
destroyed.

After abox is packed you may want to wrap it in paper to giveit afinished,
clean appearance. If you must wrap abox, doit carefully and neatly. A
poorly constructed and shoddily wrapped container invites people to
mishandleit. A neatly wrapped and properly labeled container encourages
handlersto be careful. Kraft paper is an excellent exterior wrap for
containers. Tape all open edges and folds of the paper.

Prepare the exterior label asfollows:
»  Always print the name and address of the recipient in permanent ink.

*  Writetherecipient’s name and address directly on the outside of the
box aswell as on any wrapper. Thisway, if the wrapper istorn, the
package will not have to be opened to get the name and address of the
recipient.

» Placethetyped or neatly printed address in the center of the box.
Place a duplicate label with thisinformation inside the box. If the
addressisa P.O. Box, include the telephone number on the label.

* Alwaysinclude the name of the recipient on the addresslabel. Phone
before you ship so that the recipient will be expecting the shipment.
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8. What kind of identification
markings should | put on the
box?

G. Shipping Objects

1. What things should I consider
if | use a professional
packer/shipper?

NPS Museum Handbook, Part | (1999)

*  Writeneatly on the top, "OPEN THIS SIDE."
*  Put arrows on the sidesto | et the handlers know which end is up.

e Add necessary labels to warn handlers and give them information they
may need to know to properly handle the box. For example:

— Labe the package "FRAGILE" if the contents are delicate.

— Add the proper hazard label for nitrate film and other hazardous
materials.

—  Print specific instructions such as, KEEP DRY, DO NOT TILT,
HANDLE WITH CARE.

*  Mark thetotal number of boxes on the address labels (Box 1 of 2, Box
2 of 2).

* Makesureall labels are secured with strong tape or adhesive.

* Don't attract thieves by writing "Works of art” or "Museum objects.”

Y ou may decide to contract for packing/shipping service. However, be
aware that professional packers/shippers seldom have knowledge of and
sensitivity to the delicacy of museum objects. Use shippers who've
handled museum collections before or who specialize in museum
collections. The reputation of a particular art packer or carrier isan
important factor to consider. Get referrals from your regional/SO curator
and other parks or local museums. Check references of any firm you plan
to hire. After you select a company, discuss and confirm the following
points of information about the shipment:

» dsizeand weight limitations

e  insurance coverage

e costs and payment terms

e pick up and delivery times

The park should also be specific with the carrier about meeting NPS
standards. Finally, be prepared to supervise and give specific instructions
for packing/shipping the objects.

Park curatorial staff should inform the regional/SO curator of positive and
negative experiences with particular art packers and carriers. This

information will help to maintain a current list of available packers and
carriersfor referral to other parks.
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What transportation
alternatives are available for
shipping museum objects?

When should | use the U.S.
Postal Service?

When should | use
commercial package delivery
services?

There are several options for transporting museum objects. Theseinclude:
+ U.S Postal Service

» package delivery services (for example, United Parcel Service (UPS)
or Federal Express)

* motor freight
o airfreight
* courier

Y our selection depends on:

e Sze
e weight
* distance

* object fragility
* extraservicesrequired

Specific features and limitations of each alternative are described bel ow.

Usethe U.S. Postal Service (USPS) for objects that are not fragile or of
special significance (for example, high monetary, associational, or research
value). Always mail "priority” classto reduce transit time. Send by
registered mail, return receipt—the most secure service offered by the
USPS. With registered mail the USPS monitors the movement of your
package from the point of acceptance at the post office to delivery. You
will receive a receipt when you mail your package and a delivery record is
kept at the post office at the other end. When you request a return receipt,
you will receive a receipt showing who signed for theitem and the date that
it was ddlivered. Completed packages must weigh less than 70 pounds and
measure less than 108 inches in combined length and circumference.

Use commercial package delivery services such as United Parcel Service
(UPS), Federal Express, or Airborne Express for shipping sturdy objects.
These companies have limits on the value of objects they will ship and
insure. Talk to the company you choose to find out:

»  valuelimits (companies often will not ship objects worth more than
$50,000) For more information on appraisals, see Museum Handbook,
Part 11, Chapter 4: Inventory and Other Special Instructions.

e insurance requirements (most companies have a basic insurance
coverage, but require you to purchase higher limits)

e dizeand weight limits
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5. When should | use an art
shuttle van or special product
truck?

6. When should | use airfreight?

7. Should | use a courier?
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* pick up and delivery alternatives (for example next day, second day,
weekend)

Be sureto require the service to sign and return an Acknowledgment of
Delivery form. When shipping to alarge institution, specify that a specific
person or department must sign for the delivery. Thisisto ensurethat the
packageis not |eft at aloading dock or reception desk.

Art shuttle vans and special product trucks offer another form of
transportation for museum objects. Some national van linesand specialized
art handling companies offer these services. However, they are subject to
side routing, delay, and transfer between vehicles. When choosing this
shipping method, discussin detail the route and process that the transport
will use. Ship only in air-ride suspension trucksthat can absorb road shock.
Transport objects sensitive to temperature and relative humidity changesin
aclimate controlled van. Cost is based on size of shipment, weight,
distance, and extra services such as pick-up, non-stop ddlivery, climate
control, and daily progress reports. You can find other information about
specialized shippersin the AAM Products and Services Directory under
“Shipping and Moving Companies.”

Airfreight isafast transportation method, but it can be expensive.
Airfreight also subjects objects to considerable handling. However, with
airfreight, the object is out of your control for the least amount of time.

A typical airfreight-shipping scenario looks like this:

1) Truck or van transports the object to the airport.

2) Objectssit on the loading dock.

3) A forklift carries objects to the plane.

4) The objects fly on one or more planes.

5) A forklift unloads the objects. They may sit for atime on the
loading dock:

6) A van takesthe objectsto the final destination (airfreight
companies generally contract for pickup and delivery services).

Plan routing carefully to minimize stopovers and plane changes. This
prevents unnecessary loading and unloading or an unattended crate at the
loading dock. Be mindful of pressure differences between ground and
flight level that may affect pressure-sensitive objects. Sizelimitations are
related to airplane configuration. Weight and dimension of the shipment
normally determine air shipment charges. Seek out an airfreight forwarder
to help you coordinate air and ground transport.

All of the above techniques have some level of risk. You can reduce this
risk by using a courier. Using a courier decreases the possibility of loss.
Because of the fragility, sensitivity, and high value of most museum
objects, consider having a courier accompany the object during transit. A
courier isalso recommended if thetrip is complex with many carrier
changes. Someone with knowledge of conservation, museum
documentation, and object handling techniques may serve as a courier.
This person might be either a hired agent or a NPS employee.
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. Receiving and Unpacking

the Container

How should I unpack a
container?

Asacourier on an airplane, you must:

Make all arrangements in advance with the airline. Explain what you
will be carrying, loading, and unloading.

Check on airline size limitations before planning for a hand-carried
shipment.

Purchase an extra seat for the object if necessary.

Secure the object (container) with a seat belt unlessit will fit under
your seat or overhead compartment.

Never et the object out of your sight.

Do not carry hand luggage that gets in the way of the object.
Do not reveal the contents of the package to other passengers.
Try to board before and disembark after other passengers.

Supervise the loading and unloading of objectsin the cargo hold and
accompany the object from the plane to the cargo shed.

Deliver the museum object as soon as possible.

If traveling by car:

Be sure someone is always with the object in the vehicle.

Stop only when necessary.

Y ou should use as much care unpacking a box as you usein packing it.
Follow these basic instructions:

When you receive a shipment, don’t open the box for 24 to 48 hoursto
allow the contents to acclimate to the new environment.

If the box exterior is damaged, note the problem on any receipt of
acceptance that you sign. Thisidentifies the fact that damage occurred
before the box arrived at the park.

Cut tape carefully to avoid excess pressure on and damage to the
object.

Check for unpacking instructions that may be included with the box.

Check the contents of the box against the packing list to ensure that
everything is present.

NPS Museum Handbook



2. Should | check for insect
infestation?

3. What do | do if an object is
damaged, lost, or destroyed
during shipping?
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» Flatten all packing materials completely to be sure that no object pieces
or small itemsare still inside.

» |If the object has to be repacked to return it, place the packing materials
inside the box or crate and save the container.

»  Take careful notes on the unpacking sequence and labdl all packing
boxes and supports so they can be reused properly.

*  Never permanently store museum objects in packing containers. Such
containers are for short-term transportation needs.

As soon as you unpack the box you should check for pests:

»  Thoroughly check the object for signs of infestation such as shed larval
skinsor liveinsects.

» If infestation is noticed, immediately isolate the object and develop a
strategy for dealing with the infestation. If theitem does not belong to
you, contact the owner and solicit their input when devel oping your
strategy. See Chapter 5: Biological Infestations, in this handbook, or
contact your regional/SO curator for additional information.

All shipments should be insured with wall-to-wall insurance coverage. See
MH-11, Chapter 4, for information about insuring shipments. If an object is
damaged when it is returned, document the damage. Damage should be
recorded in the condition and condition description fields of the ANCS+
catalog record. Follow the instructionsin the ANCS+ User Manual on
reporting condition. See MH-I1, Chapter 3: Cataloging, for information on
how to do condition reporting.

Take photographs of the damage if possible. Save all pieces and carefully
pack them so that no further damage occurs before a conservator can make
repairs. Small pieces may be wrapped and bagged in self-sealing
polyethylene bags labeled with the appropriate object identification
information.

If the damage occurred during shipping, report the damage to the shipping
company and submit an insurance claim. You will haveto provide
evidence that the object was not damaged before shipment.

If an object islost or destroyed during shipping, report the loss and
deaccession the object. Follow the procedures outlined in the MH-I1,
Chapter 4: Inventory and other Special Instructions, Section 111, “Reporting
Loss of Museum Objects,” and Chapter 6: Deaccessioning, Section H,
“Loss, Theft, Involuntary Destruction, Abandonment or Destruction.”
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Rules for Handling Objects in Park Collections

1. AVOID wearing anything that might damage objects by scratching
or snagging the surface, such as rings and other jewelry, watches,
belt buckles, nametags, and service badges.

2. NEVER smoke, eat, or drink around the objects.

3. Handle objects only when necessary.

4. LOOK carefully at an object before lifting. Ask yourself:
* Is the surface fragile?
» Are there any clues to make me think it is damaged?
* Where am | going to put the object, and is there a clear space
set aside for it?

5. Use BOTH HANDS to lift an object.

6. If an object is in a container, lift only the container.

7. WEAR GLOVES when lifting objects

8. Wash your hands before putting on cotton gloves. Oils and acids
can soak through gloves.

9. If you break something, tell the Curator.

Figure 6.14. Example of Written Handling Rulesfor NPS Park Collections
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CHAPTER 7: MUSEUM COLLECTION STORAGE

A. Overview

1. What is museum
collection storage?

2. Where does collection
storage fit in my park’s
preventive
conservation program?

3. What is a multi-layered
collection storage
system and how does
it protect my
collection?

Museum collection storage is both a physical space and an ongoing process.

. It is a dedicated space used for storing museum objects, natural
history specimens and archival materials. This space is designed or
upgraded to meet standards and requirements for the preservation,
protection, and accessibility of the collection.

. It is the ongoing process of containing, organizing and caring for the
collection while it is in storage. This involves evaluating and
implementing strategies and techniques to improve the condition and
long-term preservation of the collection.

Each decision you make about storage should take into account how the
consequences of the decision will improve the protection and preservation of
collections.

Good collection storage is a major component of your park’s preventive
conservation and collections care program. It is essential to the long-term
preservation of your park’s museum collection. A well-planned and organized
storage space reduces risks to the collection and provides accessibility.
Deterioration, damage, or loss will be minimized if you implement:

e  proper storage space, strategies and techniques

e good handling practices (see Chapter 6: Handling, Packing, and Shipping)

o effective security and fire protection (see Chapter 9: Security and Fire
Protection)

e good housekeeping practices (see Chapter 13: Museum Housekeeping)

e appropriate environmental conditions (see Chapter 4: Museum Collections
Environment)

o an effective Integrated Pest Management program (see Chapter 5: Biological
Infestations)

A well-designed collection storage space that readily accommodates your
collections combined with a rational, systematic approach to collections
management and good housekeeping will minimize or block risks to the collection.
It will provide the collection the best possible protection from all agents of
deterioration. See Chapter 3: Preservation: Getting Started for more information
about the agents of deterioration.

A multi-layered collection storage system is composed of successive layers of
protective envelopes or enclosures, from the building itself to the equipment and
containers that surround an object. The greater the number of layers, the more
protection. Figure 7.1 illustrates the multi-layered approach to protecting an object
with successive levels of containment. Although museum collection storage
situations vary, the variables that need to be considered to properly house a
collection are the same. Evaluate each layer of the system and adapt it
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to meet your collection’s preservation and protection needs.

In the multi-layered approach, each level adds another layer of protection to the
collection by shielding it from the agents of deterioration. The more layers, the
greater the level of protection or “buffering” from the agents of deterioration. The
layers of protection are:

e Building/facility envelope: exterior (outside/external) walls of the structure
housing the collection.

e Room/space envelope: walls of the room or space immediately enclosing the
collection.

e Equipment/storage furniture: storage furniture such as a cabinet with gaskets,
map unit, or shelving unit housing the object.

=« Container/housing: container housing the object such as a box, tray, or other
fully enclosed container.

e Packaging/wrapping materials: museum quality materials that cover and/or
support the object inside of its container/housing, such as tissue, muslin, or
polyethylene foam.

Building/facility envelope (outer walls)

Room/space envelope (inner walls)

Storage furniture (cabinet, safe, etc.)

Container/housing for object

Packaging/wrapping material

Object

Figure 7.1. Multi-layered protection of an object

4. How do | determine my Become familiar with your collections and storage space. Evaluate each layer of
collection storage protection. Become familiar with this chapter and complete the “NPS Checklist for
needs? Preservation and Protection of Museum Collections,” in Appendix F: NPS Museum

Collections Management Checklists. This checklist will help you evaluate your
collection storage needs in the following areas:
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Museum Collection Storage


http://www.nps.gov/history/museum/publications/MHI/AppendF.pdf
http://www.nps.gov/history/museum/publications/MHI/AppendF.pdf

5. Who should | consult
with when developing
or upgrading my
storage space?

B. Standards and
Requirements for
Storage Space

1. What are the
standards and
requirements for
collection storage
space?

e facility and space requirements

e protection requirements (physical security and fire protection)
e environmental requirements

e museum equipment and container requirements

o housekeeping requirements

e Integrated Pest Management (IPM) requirements

Complete the Checklist by using the Automated Checklist Program of the
Management Reports module of Interior Collections Management System (ICMS).
See Appendix J in the ICMS User Manual for more information. Use this checklist
when making changes or additions to collection storage space.

Consult with your regional curator, park facility manager, and a structural engineer
and architect with experience in this area when building or updating your storage
space. They will provide specialized knowledge and guidance on new buildings
that are designed to hold collections (purpose built structures), structures that are
adapted to store collections (adaptive use) and historic structures that house
collections.

Standards and requirements for collection storage space are based on National Park
Service (NPS) policies and standards, Department of the Interior (DOI) and
professional museum best practices.

The NPS Management Policies, Section 5.3.1, states:

“The National Park Service will employ the most effective concepts,
techniques, and equipment to protect cultural resources against theft,
fire, vandalism, overuse, deterioration, environmental impacts, and
other threats without compromising their integrity or unduly limiting
their appreciation by the public.”

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

The essential elements of NPS collection storage space standards and requirements
are summarized below.

o Safe and secure storage of museum collections requires dedicated space.
Museum storage areas must only house museum collections. Separate
museum storage from all other uses, including office space and research and
work areas.

e House collections in a dedicated space that has minimal penetrations and
optimum thermal performance.

e Museum storage space must be adequate to accommodate the particular
characteristics and quantity of objects, specimens, and archival items in your
collection. It must also provide adequate space to accommodate reasonable
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2. Why should my
collection storage
space be used
exclusively for storing
collections?

growth of the collection over the next ten years.

e 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.

e House objects in appropriate containers and package objects with appropriate
materials.

e Containerize collections to the extent possible to minimize the negative effects
of relative humidity and temperature fluctuations.

Ensure the collection storage space is both suitable and sufficient for proper
storage. Suitable space is planned space that has been determined to be adequate
for storing museum objects. Sufficient space is expandable space that provides
room for safe, non-crowded storage of the collection and allows room for future
growth.

Outbuildings, closets, and unimproved basements and attics are not suitable space.
These inadequate spaces do not contribute to the preservation and effective use of a
collection. See Chapter 4: Museum Collections Environment for further
information.

Note: Recommendations provided in this chapter generally apply to structures that
are purpose built and or adapted to house museum collections, followed by
recommendations that apply specifically to historic structures.

The “NPS Checklist for Preservation and Protection of Museum Collections"
provides a detailed checklist of standards and requirements for collection
preservation and protection, including collection storage space.

By separating curatorial office, work, and research spaces from the space housing
the collection, you minimize environmental impacts on the collections and lessen
security risks. Do not combine storage space with other functions for reasons noted
below.

e  Collection security generally decreases; theft, mishandling, and vandalism
increase with storage room visitation and use.

e 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 accelerated deterioration of objects. More air
exchanges increase the load on climate control systems, leading to higher
energy costs and stress on passive control systems.

o Work areas often require lighting levels that may cause damage to unprotected
light-sensitive objects due to the specific wavelength of the radiation, intensity
or duration of the lighting. Lights are generally “off” in storage only spaces.

e  Office equipment (copiers, computers) generate ozone, a pollutant damaging to
collections.

e 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 objects and equipment .
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» Potential for pest infestation increases.

« Accumulation of non-collections items increases the risk of fire and pest
infestation, and creates clutter that can lead to dirt/dust accumulation.

Store flammable liquids and materials, curatorial supplies, audiovisual
equipment, and other interpretive materials outside the museum storage

space to lessen clutter and thereby reduce the risk of fire.

3. Where should | locate  Locate all research, work, and office spaces convenient to but not within the
research, work and collection storage space. Research is a fundamental use of a museum collection
office spaces? and collections research space has its own specific requirements. Refer to the

Museum Handbook Part I11, Appendix D: Guidance on Planning for a Research
Space, for guidance on a planning research space.

4. Howdo lensurethat!  The storage space must be large enough to accommodate the existing collection as
have adequate space well as the projected growth of the collection over the next 10 years. When
to store the collection?  designing or upgrading your storage space, be sure that your space:

e houses individual objects appropriately and safely
o allows for the use of proper storage equipment and techniques

e incorporates aisles at least 48" wide between rows of equipment; this width
allows safe handling and movement of drawers, cabinet doors, and larger
objects

o ceiling height is sufficient to accommodate raised and stacked cabinets without
interfering with lighting and protection systems

e provides adequate access to the collections that is safe for staff and the
collections

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. Plan and organize your storage space to
facilitate access to the collection.

5. What do | need to Different types of structures have different construction requirements. Therefore,
know about the type of  installation of equipment such as fire and security systems, and storage furniture
structure that houses needs will also vary. A purpose built structure has different requirements than a
the collections? structure that is adapted to house collections (adaptive use) or an historic structure

that houses collections. Consult with your facility manager, regional curator,
historical architect and structural engineer during planning and implementation of a
storage or construction project.

In a historic structure, the best approach to providing suitable collection storage
space is to create a “room within a room.” This creates another layer of protection
for the collections and protects the historic fabric of the structure. Particularly
when strict environmental control is required, this strategy

improves the prospect of success because the equipment that controls the storage
facility environment has only the benign interior environment of the historic
structure to temper rather than the harsher exterior environment.
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6. What structural load
capacity should my
storage space or
facility have?

In pursuing such a strategy, configure the interior room in such a manner as to be
as reversible as possible. Also, set it sufficiently away from the historic structure’s
exterior envelope to provide a maintenance access passageway around its entire
perimeter. This avoids inadvertent damage to the historic envelope attributable to
altered temperature or moisture gradients. It also allows for easy inspection and
repair of any other moisture or structure-related issues developing in the exterior
envelope. Moreover, by providing an access passageway avoids the need to block
or alter the appearance of windows in the exterior envelope.

Collection storage space requires a greater structural load (weight) capacity than
office or living space. Storage equipment filled with museum objects can become
extremely heavy. When housing collections in historic structures, remember these
structures may not be able to bear large loads. Consult with your regional curator,
park facilities manager, and a structural engineer and architect.

Design or modify your storage facility or space to meet the following guidelines:

e  Always consult a structural engineer to determine the suitability of a floor and

the placement of supports and equipment. Follow the International Building
Code® all new purpose-built structures, and the International Existing
Building Code® for existing buildings. Various chapters within the
International Existing Building Code® deal with historic structures. For
facilities not under direct ownership of the National Park Service, codes
adopted by other jurisdictions may apply.

o Determine whether the load capacity of the existing structure is adequate to

accommodate your collection. The load will depend on the types and quantity
of materials you plan to store. Use space capable of sustaining a live floor
load of at least 150 pounds per square foot.

Note that in historic structures it is often not possible to achieve the prescribed
uniform live load capacity without unacceptable alterations. 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). To use this strategy, it is
essential to engage in a continuous dialog with an historical architect and
structural engineer to attain an acceptable arrangement of storage furniture
through an iterative process. Once such an arrangement is established, it
should not be altered without re-engineering.

e Alive floor load of 350 pounds per square foot is desirable, especially for

particularly heavy collections such as paper-based materials such as archives
and herbaria, some fossil collections, metals, heavy equipment, and if you plan
to install a moveable aisle (compactor) storage system.

Note that such a load capacity is rarely achievable in an historic structure.
Consult a structural engineer and the equipment manufacturer when
determining the required load rating for a floor supporting a moveable storage
system or have objects of exceptional weight

e Design, construct and/or retrofit storage facilities to accommodate local or

regional considerations, such as seismic activity or snow loads to minimize
damage to the collections and structure.
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Consider reinforced concrete or masonry construction with a wind load rating
of 110 miles-per-hour or higher for new construction of stand-alone purpose-
built 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. What are the To adequately preserve and protect the collection, locate and construct collection
requirements for the storage facilities and spaces to meet the following requirements:

location, layout, and
structural features of °
storage space?

NPS Museum Handbook, Part | (2012)
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Locate the storage space outside the 100-year floodplain. This is in
accordance with Executive Order 11988, "Floodplain Management,” May 24,
1977 (42 USC 4321) and Procedural Manual 77-2: Floodplain Management.

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

Space is sufficient for the movement of staff, equipment, and objects in and
out without hindrances (e.g., low ceilings; inadequately sized doors; or narrow,
winding, or steep stairways). Space is large enough to accommodate the
current museum collection and anticipated growth for at least the next ten
years.

Use space that is constructed of fire-resistant or fireproof materials. Cover
interior wood framed walls and ceilings with gypsum wallboard or other
material to achieve a minimum one-hour fire rating (some codes may require a
two-hour fire rating). In historic structures, consider creating a “room within a
room,” using fire-resistive materials for the newly-inserted construction.

In a purpose built structure, do not include windows on an external envelope
wall. Use as few 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 Code,” 2009
Edition, and OSHA Standard 1910.36, “Design and construction requirements
for exit routes.” Create a “room within a room” to house collections away
from the exterior envelope to minimize environmental fluctuationsand
condensation and place offices adjacent to exterior walls.

If the space has windows, make sure they are physically blocked and insulated
in a reversible manner to eliminate natural light, reduce environmental
fluctuations, and enhance security. In an historic structure, this must be
accomplished in such a manner as to be undetectable from the exterior, and to
allow ready access to the window for maintenance purposes.

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 and the
ceiling to a minimum R-30 rating.

Install an adequate vapor barrier in walls, ceilings, and floors in a purpose built
museum structure.

Note: Consult with a specialist in this area before installing a vapor barrier in
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an extant facility as vapor barriers can inadvertently create moisture and mold
problems. .

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.

Keep areas adjacent to the structure’s exterior free of trees, shrubs, or other
plants. Plantings close to or touching exterior walls provide a habitat for pests
that may then migrate into the structure. Install a sanitary barrier of small
pebbles over a geotextile and have surrounding dirt slope away from the
structure to minimize moisture seepage into the structure.

Consult with a specialist before installing a vapor barrier in buildings, in
particular, ones that have crawl spaces with exposed dirt to avoid introducing
moisture problems. The specialist will need to determine whether a vapor
barrier in this location will have the unintended effect of encouraging
additional capillary uptake of ground moisture into adjacent masonry elements.
Also, the specialist will need to recommend a means for removal of moisture
that accumulates on top of the vapor barrier due to infiltration or condensation.
If possible, install a slab on grade as described below. However, in a historic
structure, use a more reversible approach.

Install rigid foam insulation and a vapor barrier in concrete floors on grade for
purpose built structures. Make sure the level of the top of the concrete slab is
at least 6" above the grade level of the soil. Consult a specialist before
installing a vapor barrier to avoid inadvertently creating a moisture problem.

Require frame walls to be a minimum of 6" thick, constructed with 6" metal or
wood studs. This thickness of wood-frame wall construction provides
structural strength and is capable of accommodating the required insulation.

Use metal hollow-core or wooden solid-core doors with a good fire rating.
Equip entry doors with a mortise lockset or a key-in-knob lock combined with
a separate deadbolt lock. Place door hinges on the interior side of the door. If
hinges are located on the exterior of the door, use non-removable hinge pins.

If the historic or adapted structure requires wood underlayment beneath new
resilient flooring, use only softwood plywood as it produces minimal off
gassing or use products that have minimal or no noxious gases. Other types of
underlayment material may contain adhesives that off-gas significant amounts
of formaldehyde, which can damage objects. Note that wood subflooring is
inappropriate for use with compact/mobile storage systems which require
carefully leveled flooring with the rails installed in concrete.

8 What are the Use the following structural features, layout, and building materials to provide safe
requirements for and secure conditions for storing objects:
building systems and ) . .
utilities in storage e Alarm and/or monitor space 24/7 to detect fire and unauthorized entry.
space?
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Locate HVAC (heating, ventilating and air conditioning) and other climate
control equipment outside the storage space. This reduces the possibility of
damage to the collection from system leaks. It also avoids the need for non-
curatorial staff to enter the space for maintenance or repair. Install monitors
and sensors for system control in the space itself to ensure that the storage
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environment and not the air in the ductwork controls the environment.

Make sure all electrical systems and equipment are UL listed and installed in
full compliance with local and national electrical codes. Include sufficient
electrical outlets to power supplemental environmental conditioning
equipment, vacuum cleaners, and task lighting.

Verify that 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). Consult with a structural engineer on
how to handle potential water damage that might result from the fire
suppression system. Take precautions to avoid creating a pest habitat by
keeping drains dry and adding fine mesh screening over drain opening(s).
Include routine maintenance checks in your housekeeping plan.

Space is not susceptible to flooding if pipes or drains in adjacent spaces (e.g., a
bathroom on the floor above) leak or backup.

Space is free of water, gas, or electric meters, electrical panels, and utility
valves that require monitoring and servicing by non-curatorial personnel. This
will limit the need for access by non-curatorial staff and minimize security
concerns.

9. What features and Use the guidelines below to ensure that walls, floors and ceilings have the
materials are required  appropriate features and are made of safe materials that do not damage collections.

for the walls, ceilings,
and floors in storage .
spaces?
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Do not install dropped ceilings in storage areas, and avoid using them
elsewhere in the structure. They obscure leaks, provide a habitat for pests,
and the acoustic tile material can generate dust and debris.

Paint walls and ceilings using acrylic emulsion latex, vinyl acrylic, or acrylic
urethane coatings. Other coatings may off-gas at unacceptable levels. Do not
use any oil-based paints.

Paint walls and ceilings white or a light color. Paints with titanium dioxide
(most white paints) absorb ultraviolet light emitted by ambient or artificial
lighting.

Treat concrete floors with a sodium silicate sealing/curing agent. This
hardens and increases the density of the surface of the concrete, helping
protect it from cracking, dusting, and other damage. The floor should be easy
to clean without the use of chemical cleaners or water.

Seal concrete floors with a water-borne sealer. Select a product that does not
off-gas during or after cure. Make sure that the product can be reapplied
when it becomes worn without the need to remove collections from the space.

Use deck grey colored sealer so that you can determine when the finish is

dirty or scuffed. Avoid other types of floor coverings, as they require wet
cleaning and/or are a source of off gassing.
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e  Cover plywood subfloors with a highly durable, chemically inert, and stable
floor covering such as true wood plank flooring (not particleboard or OSB)
covered with a moisture-cure epoxy sealer, or impervious ceramic tiles with
100% epoxy resin grout. Ceramic tiles can also be used over concrete.
Consult with your park facility manager, a flooring specialist and a
conservator before making a selection.

10. What type of lighting is ~ Damage from visible light and ultraviolet (UV) radiation is cumulative and
required in storage irreversible. Select the appropriate type of lighting and always minimize the
spaces? intensity and duration of lighting in collection storage spaces. Use the guidelines

below to provide appropriate lighting for your collection storage space.

e Eliminate ambient light sources that can damage objects (i.e. unblocked
windows and skylights) that can damage collections.

o Use LED or UV-filtered fluorescent lighting. Remove or replace incandescent
lighting to reduce energy costs over time. Do not use quartz or halogen lights;
they emit unacceptable levels of UV and infrared radiation. Lighting levels
should not exceed 200 lux or 20 footcandles.

o Install lights in multiple zones controlled by individual light switches. This
allows lights to be activated only in areas where there is activity. When
storage space is unoccupied, turn all lights off.

e  Provide indirect (diffuse) lighting by aiming fixtures at walls or ceilings. This
reduces light intensity, and light reflected off the surface of white or light-
colored walls reduces UV radiation levels.

e Avoid using mercury vapor or tungsten lighting on or near the exterior of
structures containing collection storage space. These types of lighting attract
insects.

e  Mount exterior lighting at a distance from the building itself. Focus lights
towards walls but avoid windows and doors. Light focused on these features
will attract pests.

e Place a central lighting control panel at a convenient location at the entrance of
the storage area.

o Use emergency lighting that is triggered by occupancy to save energy where
codes permit.

11. How do | establish Conduct an assessment of the security risks to the stored collection to determine
proper physical what is needed. Refer to Chapter 9, Security and Fire Protection, of this handbook
security for the for details on conducting a risk assessment and for specific security guidance.
collection storage
space?

12. How important is fire Collection storage houses the majority of the park’s museum collection. This space
protection in the must have an early fire detection and suppression system installed to guarantee the
storage space? safety of the collection and the personnel who use and care for it. Refer to Chapter

9 of this handbook for information on conducting a fire risk assessment and for
specific fire protection guidance.
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13. What role does

housekeeping play in
the collection storage
space?

14. Where do | find

C.

NPS Museum Handbook, Part | (2012)

additional guidance on
collection storage
spaces?

Standards and
Requirements for
Storage Equipment
and Containers

What are the
requirements for
collection storage
equipment and
containers?

Museum Collection Storage

Housekeeping is a vital part of museum collection storage. Establish and follow a
museum housekeeping plan to ensure that collection storage space is properly
maintained. Refer to Chapter 13: Museum Housekeeping and the ICMS User
Manual for guidance on establishing a housekeeping plan.

¢ Routinely and thoroughly dust and vacuum the entire storage area using a High
Efficiency Particulate Air (HEPA) vacuum. Be sure to include areas in,
underneath, and on top of cabinets and shelving.

e Do not wet clean floors, equipment, or any other areas in the collection storage
space. This interferes with relative humidity control and can cause metal
storage furniture to rust.

e Do not use any kind of chemical cleaner or spray, as they may introduce
pollutants to the storage space.

e  Prohibit smoking, eating, and drinking in the storage space.
e Implement and follow an IPM program

Make sure that all areas within the storage space are identified and addressed in the
housekeeping plan. This includes storage equipment and supports create areas
where dust and debris gather, such as underneath or on top of cabinets.

For additional information in this handbook, see Appendix T, Curatorial Care of
Biological Specimens, Section D, Storage of Biological Collections and Appendix
U, Curatorial Care of Paleontological and Geological Collection, Section F,
Handling and Storage of Paleontological Specimens.

Refer to the NPS Conserve O Gram series for additional information and specific
guidance for planning collection storage space and to the bibliography of this
chapter,

Standards and requirements for storage equipment and containers are based on
Department of the Interior (DOI) and National Park Service (NPS) policies, and
professional museum practices. The Interior Departmental Manual Part 411
Policies and Standards for Managing Museum Collections, Chapter 3, provide
departmental standards for museum property storage. The NPS Management
Policies, Section 5.3.1, states:

“The National Park Service will employ the most effective concepts, techniques,
and equipment to protect cultural resources against theft, fire, vandalism, overuse,
deterioration, environmental impacts, and other threats without compromising
their integrity or unduly limiting their appreciation by the public.”

The use of appropriate specialized, museum quality storage equipment and
containers promotes preservation, access to, and effective management of your
museum collection. These storage containers are constructed of chemically stable,
neutral materials. They protect objects by providing physical and environmental
protection (buffering).

NPS collection storage equipment and container standards and requirements follow
below.

o Sufficient quantities, number and appropriateness of equipment and containers
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are used to house museum objects without crowding.

Museum storage cabinets, shelving units, racks, and equipment are in working
order and good overall condition.

Museum cabinets are not stacked more than two high and cabinet drawers are
not loaded beyond the manufacturer's recommended weight capacity.

Museum cabinets, shelving units, and other equipment are raised off the floor
at least 4” preferably 6”on metal risers as a precaution against potential
flooding and to facilitate cleaning of floors and inspection for pest problems.

Museum cabinets, shelving units, and other storage equipment are made of
metal. Wood is not used even when painted, as it can off gas harmful acids.

Museum cabinets, shelving units, and other storage equipment are arranged so
that access to objects and interior spaces is not impeded, allowing for safe
access and inspection and cleaning.

Museum objects that are not enclosed within cabinetry are protected and
covered and/or cushioned by appropriate materials and mounts.

Open shelving is stabilized (e.g. bolted to the floor, wall, or adjacent
equipment) to prevent it from tipping over. Install restraining bars or cords to
edges of shelves to prevent objects from falling, in particular, for collections in
earthquake zones.

Objects in museum cabinets, shelving, or other storage furniture are properly
cushioned, mounted, or stored in trays using museum quality materials.

Natural history specimens stored in fluids are housed separately from dry
specimens and are housed in a space that provides appropriate ventilation and
fire protection.

Spaces and/or cabinets housing specimens stored in fluids, objects containing
fluids, specimens and objects treated with pesticides, rocks/minerals/fossils
that are radioactive, or nitrate film are identified by appropriate health and
safety signs.

Nitrate film is housed in buffered sleeves or envelopes, placed in sealed
polyethylene bags, and stored in appropriate frost-free freezers in separate
space from all other collections. See COG 14/10: Cold Storage for Photograph
Collections — An Overview, 12/11: Cold Storage for Photograph Collections —
Using Individual Freezer Unit, 14/12: Cold Storage for Photograph Collections
—Vapor-Proof Packaging.

The “NPS Checklist for Preservation and Protection of Museum Collections™
provides a detailed checklist of standards and requirements for collection
storage equipment and containers. See Appendix F: NPS Museum Collections
Management Checklists.
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2. What is considered Museum quality, equipment and containers are made using inert, non-reactive

‘museum quality” for materials that do not off gas (emit) substances that accelerate or cause deterioration
storage equipment, of objects. Terms such as “pH neutral” or alkaline-buffered are used to describe
containers and museum quality materials. The term “archival” was widely used in the past but is
materials? no longer used to describe storage materials.

Using materials that are not museum quality can damage objects and shorten their
lifespan. The NPS Tools of the Trade provides a list of materials and equipment
suitable for managing museum collections. It also provides a vendor address list.
Refer to the bibliography of this chapter for additional information on collection
storage equipment, containers and materials.

Storage equipment: Museum quality storage equipment is usually constructed out
of steel that is powder-coated with an epoxy, acrylic or polyester finish. Testing
suggests that only the epoxy powder coating is durable. Anodized or powder-
coated aluminum, although less common, is also an acceptable material for storage
equipment. Older steel equipment was finished using a baked enamel coating.
Because of the solvents used in the curing process, all coatings off-gas harmful
substances until they are cured. Consult a conservator if you believe your older
steel equipment with baked enamel is off gassing.

Storage cabinets, shelving units, and other equipment built of wood, especially
unsealed wood, pose a high risk to sensitive collections. Even after many years,
wood off-gasses harmful organic acids and peroxides. Replace wood equipment
with newer steel equipment.

For guidance on selecting storage equipment, see COG 4/1: Museum Storage
Cabinets and 4/10: Determining Museum Equipment Storage Needs.

Containers: Storage containers are often made of corrugated paper-based boards
or plastics. They come pre-made, ready-to-assemble, or can be custom material
made. Museum quality corrugated boards are made of acid-free paper and are
available in neutral pH (unbuffered) or alkaline pH (buffered) varieties. Museum
quality corrugated plastic is usually made polyethylene or polypropylene plastics,
which are stable and non off gassing.

Other storage materials: Other paper and paper-based materials include tissue
paper, folders, and many forms of paper-based board. To be museum quality, they
must be acid-free and of neutral or alkaline-buffered pH.

Certain plastics are considered museum quality storage material, such as
polyethylene and polyester. These are available in a variety of bags and folders.
See COG 8/4: Care and ldentification of Objects Made from Plastic. Note: These
plastics can generate static electricity at low RH and should not be used with
objects that have friable surfaces.

3. Where do | find For guidance on selecting storage containers and other materials, see the following
additional guidance on  COG;4/9: Buffered and Unbuffered Storage Materials, 13/3: Polyester
storage equipment and  Encapsulation, 14/2: Storage Enclosures for Photographic Prints and Negatives,
containers? and 18/2: Safe Plastics for Exhibit and Storage.

Refer to the NPS Tools of the Trade listing of materials, equipment and suppliers
for managing museum collections, the bibliography at the end of this chapter and
the NPS Conserve O Gram series.
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D. Assessing the
Collection and its
Storage Needs

1. How do | assess the To assess the collection:

collection?

Examine the entire collection, focusing on objects in, or designated for storage.
Include all objects that may be returned to storage, including those currently on
exhibit, awaiting processing or outgoing loan.

Note the types of objects by discipline and material, quantities of each object
type, relative sizes, and required volumes for safe and accessible storage. For
example, consider a hammer and a wagon. Both are history objects and made
of more than one material, however, each has different storage requirements
and containment needs.

Note object types by discipline and material makeup and their ranges of
sensitivity to agents of deterioration such as temperature and relative humidity,
light, and air pollution.

Identify the types and approximate quantities of objects that the park plans to
acquire in the future. Consult the park's approved Scope of Collection
Statement for this information.

Consider future archeological and natural history projects that are likely to generate
collections that will need to be accommodated in storage.

2. Howdo | assess Use the following guidance to assess current storage equipment and what is
collection storage needed:

equipment needs?

NPS Museum Handbook, Part | (2012)
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List the types of existing storage equipment (museum storage and specimen
cabinets, map cabinets, file cabinets, shelving, painting racks, specialty racks,
high-density storage systems). See NPS Tools of the Trade for equipment
types and descriptions.

Note the manufacturer and model number of each type of equipment. If the
equipment is non-standard, note its size (width, depth, and height).

Note the condition of the equipment (operation of locks, condition of gaskets,
evidence of rust, dents, holes, scratches).

List any equipment that will need replacement due to poor condition or
functionality.

Note if additional museum equipment is needed.

Determine if you will need specialized equipment or adaptations to equipment

to house specific types of objects or make more effective use of the space. For
example, installing a high-density (compactor) storage system or racks to make
optimum use of vertical storage or wall space.

Determine if a rearrangement of the equipment could better use the existing
space.

Note the types, numbers and location of devices used to monitor temperature
and relative humidity and types of environmental equipment used to assist or
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3. Howdo | assess
storage techniques
and methods?

E. Assessing the
Current Storage
Facility or Space

1. How do | assess the
existing storage facility
or space overall?

take the place of a central HVAC system.

e Note the types of supplies or equipment used in the housekeeping program for
the space (vacuum cleaners, brooms, dust mops, etc.).

Use the following guidance for assessing object storage techniques and methods:

o Note the condition and appropriateness of equipment used.

o Note how types of objects are organized in cabinets, racks and shelves.
Indicate if objects are crowded or stacked; these are conditions that must be

fixed.

e Note how individual objects are contained. Indicate whether containers are
appropriate and provide adequate physical protection.

— Are objects stable and set securely in their containers?

— Are objects adequately secured and cushioned to prevent them from
moving or sliding when being accessed?

e Make recommendations for improving storage techniques and methods.
The assessment worksheet and observation/recommendation codes in Figure 7.2a

and 7.2b can help simplify the assessment process. Figure 7.2a contains the sample
worksheet. Figure 7.2b contains the assessment codes to be used in the worksheet.

Examine the existing structure(s) and space(s) that are used for museum collection
storage to identify how well they meet storage space standards and requirements
covered in this chapter. Work closely with facilities management staff to assess
your storage facility or space. In particular:

e Note the structure's construction and fabric (wood, masonry, single-story).

e Record the overall dimensions of the space, including the ceiling height and
type (for example, 8' drywall ceiling).

e Note the number and size of access doors (measure all doors that objects will
pass through).

e Determine, with the assistance of an architect or engineer, if the structure has
the strength to safely withstand the loads associated with the collections to be
stored. This is especially important for second floors in a structure.

Note: Paper, ceramic, metal, glass, and wood objects in great volumes are very
heavy.

o Note any characteristics of the structure that would hinder the movement of
objects or equipment. Stairs and structural posts impede the movement of
objects, especially large and heavy ones. Such access routes also increase the
risk of accidental breakage.
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Note sizes and directional orientation of windows, overall condition, and type
of glazing such as glass, acrylic or polycarbonate).

Note any electrical service and plumbing fixtures and determine if existing
electric service has capacity for add-on functions such as air-conditioners,
humidifiers, dehumidifiers, or additional lighting.

Note wall coverings (dry wall, plaster, brick, paneling). Some wall coverings
and construction are more fire-resistant and secure than others.

Note type and location of light fixtures (incandescent, fluorescent, etc.).

2. How do | assess Your collection must have appropriate security. You will need to conduct an
physical security? assessment of the security risks to the collection. Use the following guidance in
assessing physical security:

Conduct a physical security risk assessment as described in Chapter 9, Security
and Fire Protection.

Note any extant intrusion alarm system (type, location of sensors, nature of
monitoring, who responds, and response time) serving the space.

Note the construction and locking mechanisms of doorframes and doors (e.g.
metal, solid-core wooden, wooden hollow core, mortise or dead bolt locks).

Note how windows are secured (latches, plywood-covered, bars).

Identify the park staff who have keys to storage areas and park staff who
require access but are not issued keys. Note whether staff members from other
divisions need to enter or pass through the area to access major junction boxes
or cleaning supplies.

Note any other functions that occur in the storage space.

Note any areas in the storage space where security is compromised. For
example, easy access from an adjoining space through the area above a
dropped ceiling.

Note if a visitor/researcher log is used and maintained.

Refer to Chapter 9 of this handbook for details on conducting a risk assessment and
for specific security guidance.

3. How do | assess fire Use the following guidance in assessing the fire protection system:

protection?

NPS Museum Handbook, Part | (2012)
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Conduct a fire protection risk assessment as described in Chapter 9.

Note any extant fire protection system. Include type of system (wet pipe
sprinkler, water mist, ionization, smoke, heat activated) serving the space.

Determine how the detection alarm is monitored, the responsible party for
responding to an alarm, and the response time.

Check to ensure that the park's Structural Fire Plan is current and consistent
with Director’s Order #58: Structural Fire Guidelines. The plan should
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clearly identify the pre-suppression actions for the responding authorities (for
example, how to enter the storage space or the priority list for evacuating
objects).

Identify the number, types, and locations of hand-held fire extinguishers.
Check extinguisher inspection tags and labels to be sure extinguishers are
regularly maintained.

Identify the closest water supply (fire hose or hydrant) available for large-scale
suppression of a fire.

Refer to Chapter 9 of this handbook for further information on conducting a fire
risk assessment and for specific fire protection guidance.

4. How do | assess To assess collection storage environment:

environmental
monitoring, evaluation
and control?

NPS Museum Handbook, Part | (2012)
Museum Collection Storage

Become familiar with the information on environmental monitoring and
control in Chapter 4, Museum Collections Environment.

Monitor and analyze readings on duration, time and location of readings within
the facility or space for temperature and relative humidity.

Note the type of existing environmental monitoring equipment (data logger,
hygrothermograph, etc).

Check to ensure that environmental monitoring equipment is properly
calibrated and maintained.

Answer the following questions:
— Do the records indicate a proper environment is being maintained?

— Do building features such as the climate control system (heating,
ventilating, air-conditioning (HVAC) or superior insulation and vapor
barrier contribute to maintaining the environment?

— Do the records indicate diurnal or seasonal changes?

Obtain and reconcile readings for the local climate (outside temperature and
relative humidity readings) with your interior readings. The local climate
impacts your ability to maintain a the storage space environment. For more
information, see Chapter 4: Museum Collection Environment.

Note the type of HVAC (air-handling) system in use (oil-fired furnace, heat
pump, central air). Indicate whether the system is dedicated to controlling the
environment within the storage space or the entire structure. In particular, note
the following information:

location of the thermostat (or humidistat)

location of air supply and return registers

—  how the air is filtered
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5. How do | record-and
represent information
about the storage
space and structure?

F. Planning for New or
Upgraded Storage
Space

e  Obtain manufacturer’s equipment operating manual. Work closely with
facilities management staff to determine maintenance history of equipment.

e Examine the data on visible light and ultraviolet radiation levels in the storage
space. If fluorescent lighting and ultraviolet filters are installed, use a light
monitor to take readings to ensure that filters are blocking ultraviolet light.

o Note levels of dust and possible sources of dust. Note the types of dust covers
used to protect objects stored on open shelving (for example, plastic or cotton
muslin).

e Note any current evidence and/or history of biological infestation. Determine
if the park has an Integrated Pest Management (IPM) program in operation.
Note any data that staff has recorded on types of pests found in storage.

If available, obtain measurements for sulfur dioxide, hydrogen sulfide, and oxides
of nitrogen from the Environmental Protection Agency or a local agency. Attempt
to identify industry in the area that could produce pollutants that affect the
collection. If appropriate, examine data available on pollutant readings from a
number of years. Note any trends and describe the existing and potential threats to
the collections.

Prepare a floor plan that indicates the following information:

e dimensions and arrangement of storage areas, including structural features that
may restrict arrangements of equipment and must be worked around (structural
posts, beams, conduit, drains)

e location of doors, stairs, and windows

o location of electrical service (conduit, outlets, switches, fixtures, and panel
boxes) and plumbing (pipes, valves, and drains)

e dimensions and existing location of museum specimen cabinets and shelving,
including aisle widths

o |ocation of fire detectors/suppression system detectors and sprinkler heads, fire
extinguishers, stand pipes, and any other fire protection equipment

e location of environmental monitoring and control equipment

Security systems and devices are generally not indicated on the floor plan because
dissemination of the plan could jeopardize security.

Refer to Figures 7.3, 7.4, and 7.5 for sample floor plans.

Use the information you gathered in your assessment of storage needs (Section X)
and your assessment of the current storage space (Section X) to plan your new or
improved storage space. Only after you determine how much equipment you need,
and the space you need to house that equipment, will you be able to adequately
assess storage locations and spaces.

NPS Museum Handbook, Part | (2012) 7:18

Museum Collection Storage



1. How do | determine the
storage equipment
needed?

2. How do | determine
how much space is
needed to store my
collection?

3. What process do | use
to evaluate potential
storage locations?

4. Who should | consult
with when considering
building, renovating or
upgrading a space for
storage?

5. What storage space
alternatives should be
examined?

Refer to COG 4/10, “Determining Museum Storage Equipment Needs,” for
guidance on determining equipment needs.

Refer to COG 4/11, “Determining Collection Storage Space Requirements,” to
determine your space requirements

If you find that your current storage space is too small to house the collection or if
the current space is unsuitable for other reasons, conduct a value analysis of the
collection storage function. A value analysis is a process of defining the problem,
exploring solutions to the problem, and deciding on the best solution in terms of
overall value. See NPS Director’s Order #90, Value Engineering Guideline, for
information on conducting a value analysis.

Policy requires that you complete a formal value analysis for renovations or new
facilities costing over $500.000. You may also do an informal value analysis for
small- to medium-sized collection storage spaces costing less than $500,000.

A value analysis includes an informational phase, a creativity phase, an evaluation
phase, a development phase, and a recommendation phase. The informational
phase includes a full examination of the collection storage function. You will need
to fully understand and state the needs of the collection storage function. The
standards and requirements for collection storage should guide the informational
phase.

Consult with a structural engineer or other structural design expert, an architect or
an historical architect as appropriate, the facility manager and your regional curator
when building, renovating or repurposing a space for use as storage. A significant
addition of new storage equipment and/or collections to existing storage space also
requires expert consultation. Discuss the following considerations:

o type of materials in the collection that will be stored
e (uantity of materials in the collection that will be stored

e type and quantity of storage cabinets and other equipment, including size and
weight, and whether multiple units will be stacked on top of each other

e use of moving equipment (power lift stackers, pallet trucks, forklifts, etc.)

The creativity phase of the value analysis presents alternatives for achieving the
collection storage requirements. Consider the alternatives below.

Modify or retrofit the existing storage space.
This alternative may range from re-arranging storage cabinets to
removing/modifying walls and ceilings. Projects might include:

o installing new environmental, fire protection, and security systems;
e installing a mobile or compactor storage system;
e repainting or replacing the flooring.

Use floor plans and other drawings to plan and represent the changes to the space.

Document all changes. Describe how existing conditions can be corrected to
conform to NPS requirements.
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Retrofitting may involve the use of an insulated modular structure (see description
in the NPS Tools of the Trade, VI1:6) and Section H “Using Storage Equipment to
House Objects” (question 2).

Locate other storage spaces in the park.

This alternative involves looking at and evaluating other spaces in the building or
in other buildings in the park. Provide a description of the actions needed to adapt
space(s) to conform to NPS storage standards and requirements. You may use an
insulated modular structure to adapt an alternate location such as a historic
structure into acceptable space.

In each instance, gather and record the pertinent information to assess the
appropriateness of the space. Use floor plans and other drawings to detail use of
the space. Refer to Section E “Assessing the Current Storage Facility or Space”
(question 6) for information to put on the floor plan.

Develop new space.

Develop new space, either in a dedicated facility or in an existing facility where it
would share, but be separated from, other park functions such as a visitor or
research center.

Use floor plans and other drawings to detail proposed usage of the space. Refer to
Section E “Assessing the Current Storage Facility or Space” (question 6) for
information to put on the floor plan.

Investigate off-site storage in new or leased space.
Use floor plans and other drawings to detail use of the space. Refer to Section E.2
for information to put on the floor plan.

Store the collections in a NPS center or regional repository.

You may house collections in off-site storage centers or repositories. Several NPS
centers specialize in storing collections from archeological projects. These centers
provide space and manage materials loaned from parks. The centers also conduct
archeological research and provide scholars with access to the collections. Centers
that specialize in archeological collections include the Southeast Archeological
Center in Tallahassee, Florida; the Midwest Archeological Center in Lincoln,
Nebraska; and the Western Archeological and Conservation Center in Tucson,
Arizona.

Other repositories accommodate all types of collections. It may be necessary for
you to store your collection off-site in a NPS regional repository when your park
lacks:

— acceptable space to house objects safely
— qualified curatorial staff to provide day-to-day care for the collection

Store the collections at a university, college, museum or other non-NPS institution.
Your regional curator can assist in making arrangements with non-NPS repositories
for the storage and curation of collections. Institutions that house park museum
collections must meet NPS standards and requirements for museum object
preservation and protection. NPS collections should be clearly identified and kept
as separate as possible from the institution’s own collections.

Consolidate storage with another park.
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6. What occurs in the
evaluation,
development, and
recommendation
phases of a value
analysis?

7. What other factors
should | consider?

G. Developing Storage
Planning Documents

1. Why should | create
planning documents
for my collection
storage space?

You may find it necessary or advantageous to arrange to store your collection with
a park that has available space and staff to care for it. Some larger parks also
provide storage and care for the collections of nearby smaller parks. Contact your
regional curator for information.

Make no changes to the existing storage space.

List the reasons why your current storage area meets requirements. Or, if your
storage area does not meet storage requirements, list possible consequences to the
collection.

In the evaluation phase, you assess alternatives for meeting the storage
requirements. Consider all alternative locations for museum collections storage.
Visit and examine each possible location and record pertinent data. Indicate the
potential of each alternative space to satisfy the collection storage requirements.
You may use the evaluation process used by the NPS called “Choosing by
Advantage” (CBA) at this phase. Incorporate start-up and life cycle costs.
Document the alternatives you evaluate.

In the development phase, you reevaluate the best alternatives.

In the recommendation phase, you select the best alternative.

Consider the following when planning collection storage:

e Phase the project to allow improvements to occur as funding becomes
available. For example, rehabilitate the space one year; install environmental
control equipment and security and fire protection systems in the second year;
purchase replacement and new equipment in the third year.

e  Prepare appropriate programming documents. Refer to Chapters 1 and 12 of
this handbook for guidance on NPS planning documents for programming and
funding curatorial projects.

e Maintain and store only museum collections that are identified in the park's
approved Scope of Collection Statement.

e Maintain museum collections for easy access. The park can make better use of
the collection if it is readily accessible on-site.

e  Store archival and manuscript collections in boxes on shelves or in folders in
map cases (for oversize items). Do not store archive collections in file
cabinets or fireproof cabinets.

Planning for museum storage is essential to ensure maximum preservation and
optimum access to the collection. Creating planning documents for collection
storage will help ensure that the necessary requirements are met. The process of
collection storage planning may focus on:

e the development of a new facility
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o the rehabilitation or upgrading of an existing space or facility

e aspecific aspect of museum storage such as determining equipment and space
requirements for a collection, determining a special layout of equipment, or
outlining specific techniques for housing museum objects on shelves or in
cabinets

In the National Park Service, the product of collection storage planning may be a
Collection Storage Plan (CSP), a chapter or section on museum collection storage
in a Collection Management Plan (CMP), a Collection Condition Survey (CCS), or
an archival assessment. Regardless of the product, some or all of the elements of a
CSP, described below, are incorporated into the planning process.

2. What is a Collection A Collection Storage Plan (CSP) is an official stand-alone document developed to
Storage Plan (CSP)?  help a park or center improve the storage conditions for a museum collection. It
may be prepared to solve specific storage problems, guide renovation of an existing
space into collection storage, or guide the design of a new facility.

A CSP must include the following core elements:

a determination of the size of storage space needed
e adetermination and listing of specialized storage equipment needed
e afloor plan illustrating a recommended layout of equipment

e an assessment of object storage techniques and methods and recommendations
for improvement

e asolution for park-specified or urgent storage problems

A CSP may also include the following:

e anassessment of the nature of the collection

e an assessment of the existing collection storage facility and/or space(s)

e an assessment of the existing storage conditions in comparison with NPS
standards and requirements for storage

o identification and discussion of storage space alternatives

The specific nature of the collection and the availability of funding and staffing are
factors to consider when selecting alternative storage options.

3. What does the The storage chapter or section of a CMP, CCS, or archival assessment contains
collection storage some or all of the elements of a CSP. It is incorporated into the larger report rather
chapter or section of a  being a stand-alone document.

CMP, CCS, or
archival assessment
contain?
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4. Who can write a
collection storage
planning document?

5. How do | calculate the
cost to prepare a
storage planning
document?

6. Where do | get funding
to do a collection
storage planning
document?

7. Where do | include
technical supporting
information and
drawings such as floor
plans in the storage
planning document?

For objectivity and diversity of views, NPS curatorial staff from outside the park
usually prepare a collection storage planning document. You can also procure the
services of a museum professional or architectural/engineering firm with expertise
in collection storage planning. Contact your regional curator for guidance on
writing a storage planning document. The Park Museum Management Program
can provide examples of a CSP.

Determine the cost to produce a basic CSP (incorporating the core elements) by
calculating what funds are required for:

o approximately 2-4 weeks of the preparer’s time
e travel and expenses for a 1-2 week site visit

e printing and duplicating the document

To produce a CSP with more than the core elements will require additional time
and increased costs. Consult the Cost Estimates Figure in Appendix F: NPS
Museum Collections Checklists, for a current estimated cost to produce a CSP or
storage planning document.

Possible funding sources to produce collection storage planning documents
include:

e  Cultural Resources Fund. All project funds, including the Cultural Resources
Preservation Program (CRPP) and the Museum Collection Preservation and
Protection Program (MCPP) are now grouped together within this fund.park or
center base funding

e park cooperating association donation account
e special funding initiatives that may be announced

To obtain storage planning project funding, you must identify the need for a
collection storage planning document:

e in the “NPS Checklist for Preservation and Protection of Museum Collections”
using the Automated Checklist Program in ICMS.

Identifying the need in the checklist links the project to the NPS Strategic Plan
(Goal l1a6) and the Government Performance and Results Act.

e asaproject statement in the Resource Management Plan (RMP).

e asa project statement in the Performance Management Information System
(PMIS).

Use appendices or attachments for technical information such as product/source
information, environmental monitoring data, illustrations for constructing
specialized equipment, and floor plans. Preparers should consult their
regional/curator and the Park Museum Management Program for assistance in
gathering material for appendices.
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H. Using Storage
Equipment to House
Objects

1. Why is it important to
use specialized
museum storage
equipment?

2. What types of
equipment does the
NPS use to store
museum collections?

Specialized museum storage equipment provides vital “front line” protection for
museum objects, reducing or eliminating exposure to many of the agents of
deterioration. Equipment for storing museum collections is specially designed and
fabricated to protect collections.

Museum cabinets have synthetic gaskets that help create an interior microclimate
to minimize climate fluctuations.

A well sealed cabinet creates a stable interior climate that buffers against
temperature and relative humidity fluctuations, and deters damage caused by
light, dust, airborne pollution, and pest infestations. It provides an extremely
efficient “passive” way to house collections and minimize energy costs

Shelving units provide physical protection for objects too large, awkward, or heavy
to fit within museum cabinets. Specially designed racks accommodate and provide
physical protection for hard-to-store objects.

Special building systems create quality space inside other structures, such as
historic structures without adequate insulation or a vapor barrier. See
prefabricated modular structures below.

Equipment made from unstable or sub-standard materials may harm objects
rather than protect them. Do not use cabinets, shelves, and other equipment
designed for non-museum purposes unless they are made from materials that can be
identified as safe (i.e. non-reactive, not off-gassing)

The NPS uses the following types of equipment to house collections:

Cabinetry

The NPS generally uses three primary types of cabinets to form a basic modular
system that facilitates efficient organization and access to objects. Refer to COG
4/1, “Museum Storage Cabinets.” These three cabinets are the standard museum
cabinet, the doublewide museum cabinet, and the wardrobe cabinet. In addition, a
wide variety of specialized entomology and herbarium cabinets, map cabinets,
large flat storage cabinets, and utility cabinets are available from reputable vendors.
Require that cabinets have an Air Exchange Rate (AER) of no more than one (1)
per every two to four (2-4) days. These will maintain a stable microclimate
without additional buffering. Use ultrasound leak detecting for welds and doors.
Refer to the NPS Tools of the Trade for descriptions and sources for available types
of museum cabinetry

Shelving

Several types of fixed shelving are available. Refer to the NPS Tools of the Trade
for descriptions, uses, and sources of available museum shelving. Steel shelving
units, pallet racks, and slotted angle racks are frequently used. Steel shelving is
recommended for boxed archival and manuscript collections. Pallet racks and
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3. What are some other
considerations when
using museum storage
equipment?

slotted angle racks are useful for storing furnishings and other larger, heavier items.
Slotted angle racks are constructed using lengths of metal angle that can be custom
cut. You can configure and construct a slotted angle rack for objects with specific
support or space requirements. The shelf decking can be made from metal panels
or other appropriate materials.

Shelving on casters that allows for limited but convenient movement, is used to
house a variety of materials, including painting racks, rolled textiles, and large
objects.

Prefabricated modular structures

A prefabricated building system can be used to create a collection storage facility
that is economical to construct, efficient to operate, and effective in creating
appropriate environmental conditions. The building system is made of highly
insulated, foam-core, metal sheathed panels. It should be used only inside a host
structure and will require an internal fire protection system. For information on
these structures, consult the following NPS publications:

e NPS Preservation Tech Note, “Museum Collection Storage in an Historic
Building Using a Prefabricated Structure.”

e CRM Supplement, “Collection Storage — Making a Case for
Microenvironments.”

e COG 4/7, “Museum Collection Storage Space: Is an Insulated Modular
Structure Right for your Collection?”

e COG 4/8, “Selecting Environmental Control Systems for Insulated Modular
Structures.”

These publications provide discussions and give guidance in using this special
building system for museum storage. The NPS Tools of the Trade provides
information on sources for this building system.

Consider the following when using museum storage equipment:

In planning for cabinets and shelving, examine all objects in the collection. To
the extent possible, organize objects by material type and size rather than by
accession or catalog information.

o Ideally, do not install cabinets and shelving units against exterior walls. This
arrangement may lead to condensation inside the cabinets.

= Ensure that museum cabinets are free of rust, have intact gaskets to provide
good sealing action, have smooth operating doors, and have working keyed or
combination lock mechanisms.

o Keep loads in museum cabinet drawers below 50 pounds. Do not stack
museum cabinets more than two high.

e Raise museum cabinets and shelving units off the floor 4 inches, preferably 6
inches. Raising cabinets off the floor reduces the chances of damage to objects
in case of flooding and facilitates the cleaning of floors and inspection for
pests

e  Use metal risers to raise cabinets and shelving units off the floor. Level the
sanitary bases and check the leveling of cabinets once installed on the bases.
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http://www.nps.gov/tps/how-to-preserve/tech-notes/Tech-Notes-Museum01.pdf
http://crm.cr.nps.gov/archive/15-4/15-4sall.pdf
http://crm.cr.nps.gov/archive/15-4/15-4sall.pdf
http://www.nps.gov/history/museum/publications/conserveogram/04-07.pdf
http://www.nps.gov/history/museum/publications/conserveogram/04-07.pdf
http://www.nps.gov/history/museum/publications/conserveogram/04-08.pdf
http://www.nps.gov/history/museum/publications/conserveogram/04-08.pdf

How does layering or
containerizing create a
stable environment?

How should | organize
the equipment in my
collection storage
area?

What role does
housekeeping play
when selecting and
organizing storage
equipment?

Using Containers and
Supports to House
Objects

Why is it important to
use storage containers
and supports?
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Adjust cabinet doors using manufacturer supplied washers so that doors close
properly and seal well.

Housing objects in well sealed, gasketed cabinet is an effective way to create
a stable microclimate within a larger storage space that may be prone to
relative humidity and temperature fluctuations.

After receiving new cabinets, carefully inspect and test all drawers, doors, and
gaskets. Make sure there are no cracks or gaps in the cabinet. Test this by placing
a flashlight (or other portable light source) inside of the cabinet and turning off the
lights in the room. If any light shines through, contact the manufacturer to correct
the problem.

The more layers or containerization, the more stable the object’s environment and
the greater its protection. Each successive layer or enclosure further stabilizes the
object environment. See Figure 7.1. Multi-layered protection of an object.

Organize equipment to maximize space while maintaining easy and safe access to
collections. Number and label the storage space, furniture/equipment, and all
shelves, drawers, and racks in a thoughtful, consistent manner. Maintain a current
floor plan of your organizational schema. Uniquely identify each piece of furniture
(cabinet, shelf, rack, etc.). Use letters or numbers (or a combination of both) to
sequentially number cabinets, drawers, and shelves. For example, a collection
storage space might contain:

e Ten storage cabinets (C1 - C10), each with shelves 1-5 or drawers 1-9
e  Three open shelving units (A - C) with shelves 1-6

An organizational system such as this makes identifying object locations easy and
allows you to record object location on the catalog card. Sequentially number
equipment to accommodate any additions or removals without compromising the
numbering scheme.

Proper housekeeping is essential to a park's preventive conservation program.
Select and arrange your storage equipment to facilitate good housekeeping by
following the guidelines below..

e Equipment should have white or light colored finishes (inside and out) to
provide easy detection of dust or pest debris.

o Ensure cabinetry has 4” or higher legs to allow vacuum cleaning of the floor
underneath

e Arrange equipment with doors so that they do not prohibit the doors of
neighboring equipment to fully open (for proper access during cleaning).

Museum storage containers and supports provide a buffer between the object and
its surrounding environment. A multi-layer storage system, provides increased
protection. See Figure 7.1. The use of boxes, bags, or other sealed containers
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creates an internal microenvironment that protects the object from environmental
fluctuations, as well as physical forces, pollutants, and light.

Supports such as specimen trays and cradle mounts reduce the potential for damage
or loss when storing or handling items requiring special support. Consistent use of
specialized, quality containers and supports can also help organize and increase
accessibility of the collection.

Cover objects stored on racks or shelving units in the open with muslin, Tyvek or
flame retardant plastic to protect the objects from dust. Where possible, cover the
entire shelving unit like a tent, see COG 4/2, Creating a Microclimate for
Oversized Museum Objects.

2. What kinds of The containers and supports listed below are widely used to store museum
containers and collections:
supports should | use
for storing museum Boxes: Museum quality boxes come in a variety of types, shapes, and sizes. Most
collections? are made of acid-free, corrugated paper board. They are available in pH neutral

(unbuffered) or slightly alkaline (buffered) varieties. Corrugated polypropylene or
polyethylene boxes are also used to store materials and are generally more rigid
and durable. Archival boxes can house documents files, records, rare books, prints,
photographs, and textiles. See Appendices J, K, and R as well as Tools of the
Trade.

Specimen trays: Specimen trays are made of alkaline (buffered) acid-free board.
They can be used to hold natural history specimens in museum cabinets and can
provide layered storage in archival boxes. A variety of sizes are available.

Note that alkaline (buffered) board paper can damage pigments and proteins in bird
and mammal specimens. For these types of specimens, use unbuffered, pH neutral
trays or line buffered trays with polyethylene sheeting (to block the direct
migration of alkalis). See MH-I, Appendix T and Tools of the Trade.

Folders: Museum quality folders are composed of acid-free, buffered or
unbuffered cardstock material and are used to house and protect historic
documents. Folders come in many types, including file folders (both letter and
legal size), herbarium sheets and folders, manuscript and map folders for oversize
items. See Appendix J and Tools of the Trade.

Note: Alkaline (buffered) folders can damage blueprints and other pH sensitive
papers with acidic print processes.

Photo enclosures: Photo enclosures of made of acid-free, unbuffered paper are
used to house photographic prints and negatives. Various sizes and varieties
including sleeve type (sealed on three sides) and folding type (4 fold) are available.
See MH-1, Appendix R and Tools of the Trade.

Bags: Polyethylene interlocking “zipper” seal bags can be used to house
archeological materials and other small objects for storage in archival boxes and
cabinets, for cold storage of some photographic materials, and to provide protection
from pests. Bags without “zipper” seals are also available for objects that do not
require or should not be stored in a sealed container.

Avoid the use of bags developed for food storage and home use because of printing
inks and dyes. These contain butylated hydroxyl toluene (BHT) which leaches into
specimens and objects and renders scientific analyses invalid. Bags for the storage
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of museum objects are available through Tools of the Trade.) See MH-1, Appendix
I and Tools of the Trade.

Liners: Protect objects from coming into contact with metal drawers or shelves
with 1/8 or 1/4" thick polyethylene foam as a liner. This foam is inert, closed-cell,
and resistant to moisture. See Tools of the Trade, 1V:4.

Cavity packing: Planks of polyethylene foam together with a smooth liner, such as
Teflon, can also be used to cavity pack certain objects. Cavity packing creates
secure compartments for objects. Spaces the size and shapes of the objects are cut
into the foam to create a cavity that separates objects and restricts movement,
providing support/cushioning and still allowing for easy access. See MH-I
Appendix | and NPS Tools of the Trade, IV:4.

Cradle mounts: Polyethylene foams are also used to create cradle mounts. These
mounts are used to support structurally weak objects in order to alleviate stress on
the weakest points. The foam is cut to the shape of the object and provides it a
secure base to rest on. See MH-1, Appendices | and P.

Ring supports: Polyethylene foam can be used to provide stability for round or
spherical objects stored on shelves or in cabinets. A circle of foam is cut out, then
the interior is cut out (like a donut) to the appropriate size and shape for the object
to be supported. Vases and pots are commonly recipients of ring supports and
together with smooth liners if they have friable surfaces.

Tie-down supports: Objects are secured to platforms of polyethylene foam or
corrugated board. Then, using Teflon tape, the objects are tied to the platform to
prevent movement. Long, slender objects with a tendency to roll can be secured
using this method.

3. What role can The creation of local, specialized microclimates with a humidity-buffering agent
specialized (such as pre-conditioned, enclosed packets of gel or silica gel) can be an effective
microclimates play in part of a multi-layered storage approach for certain materials. Specialized
housing objects microclimates are useful in protecting selected objects from inappropriate and

damaging relative humidity. The buffering agent placed inside the microclimate
regulates the amount of humidity in the enclosed space housing the objects.

Note: A well sealed case rarely needs a specialized microclimate. However,
microclimates can be created for certain types of materials, such as actively
oxidizing pyritic fossils or metals corroding due to the presence of chloride salts
that need to be maintained at 20% RH. Once installed, closely monitor the
microenvironment.

Before deciding to create a specialized microclimate, first monitor and determine
what the microclimate is inside a cabinet over a period of at least 6 months to
determine if the object(s) need a specialized microclimate. Evaluate your findings
to determine whether a specialized microclimate is needed or if the cabinet
environment is sufficiently stable.

For guidance in the creation of microclimates, see the following Conserve O
Grams:

e COG 1/8, “Using Silica Gel in Microenvironments.”

e COG 4/4, “Creating a Microclimate for Oversized Museum Objects.”

e COG 4/16, “Creating a Microclimate Box for Metal Storage.”
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4. Where do | find
additional information
on techniques for
storing museum
objects?

J. Collection Storage in
Historic Structures

1. What are the concerns
about storing
collections in historic
structures?

The appendices in this handbook as well as the Conserve O Gram series provide
information on the curatorial care and housing of different types of objects,
specimens, and archival collections. Figures 7.6-7.11 below illustrate some of the
equipment and techniques for storing museum objects.

See also the selected bibliography in each appendix for additional references.
Tools of the Trade and the appendices list the recommended materials to use.

NPS Management Policies 2006, Section 5.3.1.4 states:

“When museum collections are housed in a historic structure, the needs of both the
collection and the structure will be identified and evaluated, weighing relative
rarity and significance, before environmental control measures are introduced.”

It is critical to be aware of, and balance the needs of the objects and the historic
structure in which they are housed in order to avoid damage to one or both.

Storing collection objects in historic structures poses a number of challenges.
These include:

e Stabilizing and controlling temperature and relative humidity

e Blocking ultraviolet radiation
¢ Blocking and/or minimizing exposure to visible light

e  Pest exclusion

e Logistic and structural issues (moving and housing objects and/or storage
equipment)

e  Safety (security and fire protection)

Difficulty in controlling these variables, in particular temperature, relative
humidity, light levels and pests can result in severe damage to the objects, the
structure itself, or both.

Temperature and relative humidity

Most structures pre-dating the mid 20" century were not designed to accept modern
HVAC systems. In many cases, the installation of complex HVAC systems can
introduce a new set of problems to walls, ceilings, and floors that were not well-
insulated. The introduction of vapor retardants (moisture barriers) may also create
problems. The installation of modern HVAC systems as well as attempts to control
and maintain a specific climate (temperature and humidity) can result in moisture
condensation, mold, warping, and other problems within the walls of the structure.

Light

Most historic structures were designed for human use and comfort. Most have
windows that allow in large amounts visible light and ultra-violet radiation. UV
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2. Should | store
collections in a historic
structure or send them
off-site?

3. How can | create the
best possible collection
storage in a historic
structure?

and visible light causes irreparable damage to objects and also makes control of
temperature and RH difficult. Given that many historic furnished structures are

routinely opened to the public, it is important to work with park staff, including

interpreters and the facilities manager, to find viable and historically appropriate
and sympathetic ways to block light, such as shutters or curtains, or UV filtering
film.

Pests

Historic structures are generally not well-sealed against pests. Sliding or rolling
doors, gaps under doors and roofs, and around windows, cracks in floors and
ventilation openings in floors and walls allow intrusion of insects, rodents and
other pests. A good IPM used in conjunction with exclusions, including steel and
bronze wool, hardware cloth, door sweeps and other barriers, is essential in
combating pests. Work with the cultural resource manager, facilities manager and
building maintenance staff and your IPM co-coordinator to ensure damage to the
fabric of historic structures and use of chemicals is kept to a minimum, and
exclusions are maintained.

Logistics
Narrow doors, hallways, and steep stairs can make it difficult to move cabinets or
other equipment into the building. They also make moving large collections or

unwieldy objects hazardous. Historic structures are likely to have limited load
bearing (capacity) and may not be able to accommodate heavy weights.

Security

Historic fabric, such as doors or locks may not be modified without damaging the
historic fabric of the building. Work with your facilities manager to provide
unobtrusive and non-damaging ways to secure the collections.

Moving collections to more environmentally secure off-site storage can greatly
enhance their long-term preservation. However, it makes collections less
accessible to staff and visitors on-site. Consider and carefully weigh the following:

e Long-term preservation needs of the object

e Long-term preservation needs of the structure

e Accessibility of collections for interpretive or program needs
e  Costs and risks of transporting objects between sites

e  Security of the site

e  Concerns within the local community about relocating objects of great interest
or significance

When long-term preservation is the only consideration, a modern, off-site storage
facility is preferable to on-site storage in a structure that lacks adequate
environmental, security, or other controls.

There are a number of practical measures that can be taken to improve the storage
environment in a historic structure:, including:

Containerization
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K. Storage of Museum
Collections Subject
to the Native
American Graves
Protection and
Repatriation Act of
1990 (NAGPRA)

1. What is NAGPRA?

Placing objects within layered and enclosed containers will minimizes the impact
of temperature and relative humidity fluctuations. For example, house objects
within sealed containers within a museum cabinet that is placed away from the
exterior wall or windows. See Figure 7.1. Multi-layered protection of an object.
This approach, combined with sustainable, modest efforts to control extremes in
temperature and relative humidity, can greatly improve the long-term preservation
of collections stored in historic structures.

Microclimates

When combined with containerization, the use of humidity-buffered microclimates
(e.g. using silica gel) can further deter damaging fluctuations in relative humidity.

Blocking agents of deterioration

Light, whether visible or ultraviolet, can be readily blocked in storage spaces
without damaging the historic fabric of a building. UV filtering film and shutters
or heavy curtains sympathetic to the period provide a sustainable way to control
light and minimize temperature and relative humidity extremes and fluctuations.

Pre-fabricated modular storage

The use of a modular, pre-fabricated storage facility constructed within a room
inside the existing building, allows you to maintain collections at optimum
conditions with minimal impact on the historic fabric of the building. See NPS
Preservation Tech “Museum Collection Storage in an Historic Building Using a
Prefabricated Structure” and the following:

. CRM Supplement, “Collection Storage — Making a Case for
Microenvironments”
. COG 4/7, “Museum Collection Storage Space: Is an Insulated

Modular Structure Right for your Collection?”

J COG 4/8, “Selecting Environmental Control Systems for Insulated
Modular Structures.”

When storing or exhibiting collections in historic structures, work closely with your
facilities manager, the park interpreter and the regional curator, as well as
colleagues at other historic structures to find practical, sustainable, and historically
sympathetic solutions that best balance the needs of the collection, the historic
structure, and the interpretive programs that serve visitors.

The Native American Graves Protection and Repatriation Act of 1990 (25 USC
Chapter 32) addresses the rights of lineal descendants, culturally affiliated Indian
tribes (including Native Alaskan villages or corporations), or Native Hawaiian
organizations to certain Native American human remains, funerary objects, sacred
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2. What types of items
subject to NAGPRA
are found in NPS
museum collections?

3. Are there any special
storage requirements
for items subject to
NAGPRA?

4. How should | store
collections subject to
NAGPRA?

objects, and objects of cultural patrimony with which they are affiliated. The law
requires federal agencies and museums that receive federal funds to:

e conduct inventories and summaries of such items in their collections

e  repatriate (return) items identified pursuant to NAGPRA to the appropriate
lineal descendants, culturally affiliated Indian tribes, or Native Hawaiian
organizations if requested

Items repatriated pursuant to NAGPRA must be deaccessioned in accordance
with Museum Handbook, Part 11 (MH-I1), Chapter 6, Section N: Native
American Graves Protection and Repatriation Act.

For additional information concerning NAGPRA, see MH-1, Appendix A, MH-II,
Chapter 6, Section N, and Cultural Resource Management Guideline, Appendix R.

Your park’s museum collection may contain items subject to NAGPRA, such as
human remains, pottery, beads, prayer bundles, clothing, weapons, pipes, or other
funerary, sacred, and cultural objects that are determined to belong to one or more
lineal descendants, Indian tribes, Native Alaskan villages or corporations, or Native
Hawaiian organizations. The culturally affiliated organization or lineal descendant
with standing may request the repatriation of these items.

The individual, tribe, or organization requesting repatriation may be unable to take
immediate possession of the materials, or they might prefer that certain items
continue to be housed at your park. Under these circumstances, the individual,
tribe, or organization with standing may want to be involved in determining how
the items are preserved and stored at your park. Park management and staff will
need to consult with parties with standing. Confer with your park and regional
NAGPRA coordinator once such a request is made.

Treat collections subject to NAGPRA with great sensitivity, because of their
cultural significance, sacred importance to descendants, tribal leaders, elders, and
traditional religious leaders.

Because of their special status, you may need to separate collections subject to
NAGPRA from other museum collections. Consult with the lineal descendants,
culturally affiliated Indian tribes, Native Alaskan villages or corporations, or
Native Hawaiian organizations concerning access, storage, and use. Accommodate
the affiliated organizations’ or descendants’ requirements where possible, and
institute any needed revisions to your park’s Museum Collection Access
Procedures, planning documents, and standard operating procedures.

Protect collections subject to NAGPRA from fire, theft, pests, and environmental
and other threats as you would any other museum object. However, you may need
to use additional and/or alternative handling and storage methods and materials to
show sensitivity and proper respect for these items in accordance with the affiliated
individual’s or group’s request.

Consult with the lineal descendants or culturally affiliated organization with
standing. Ascertain their preferences related to proper handling and storage
techniques and materials, and defer to their wishes where possible. You may be
asked to use some of the following storage methods, procedures, and materials
when caring for culturally affiliated items:
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5. Whom should I contact
for assistance?

e  Store human remains aligned in a particular direction (such as the cranium
toward the east).

e  Construct special storage containers (possibly using wood, plant, or animal
products native to the tribe’s homeland).

o  Ensure that only organic materials touch the items. Possible methods to avoid
direct contact with archival foams include:

— covering the foam’s surface with archival tissue paper or unbleached
muslin

— wrapping the item in archival tissue paper or unbleached muslin

e Store newly collected natural plant materials (such as bundles of tobacco) with
the items. (You can construct special outer enclosures or boxes to house these
materials separately from other collections and to protect against pest
infestations.)

o Allow tribal members access to storage areas for relevant religious or
ceremonial purposes. This may include actions to protect:

— individuals working with or viewing the items
— the facility, collections, and items from a negative force

These are just a few of the possible techniques and procedures that you may be
asked to follow with items subject to NAGPRA. This list is not all-inclusive or
universal, as one tribe’s methods may not be appropriate for another. Consult with
the lineal descendants or culturally affiliated organization with standing for
guidance.

Document all new or revised procedures and guidelines for handling, storage, and
use of collections subject to NAGPRA following the consultation process. This
may include notations, additions, or revisions to catalog records, catalog or
accession folders, planning documents, access procedures and other standard
operating procedures, or other relevant park documents.

Contact your regional NAGPRA liaison, regional curator, regional ethnographer, or
local tribal members for assistance. Before beginning the consultation process,
determine the proper protocol and be sure to follow it whenever you contact tribal
authorities, council members, elders, and traditional religious leaders. (Consult
with your regional NAGPRA liaison, regional curator, regional ethnographer, or
local tribal members with issues of protocol.)

Consult with the lineal descendant, tribe, or culturally affiliated organization with
standing concerning proper handling and storage guidelines, appropriate storage
materials, and other procedures related to collections subject to NAGPRA at your
park.

Many tribal governments have cultural resource management specialists, NAGPRA
coordinators, museum staff, or archeologists who can help you. Contact your
regional NAGPRA liaison, regional curator, regional ethnographer, or the
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appropriate tribal headquarters for contact information.

When asking for help or guidance during the consultation process, members of the
culturally affiliated organization may not provide it willingly because the
discussion of such topics may be offensive or uncomfortable for them. Even within
one tribe there may be different views on procedures. Be aware that this might
happen and always show proper respect for these views.
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Levels of Containment
Level I. Facility

e structure
e spaces within the structure
e systems or infrastructure:
- mechanical
- electrical
- utility

Level 1l. Museum Equipment (Furniture)

e cabinets
e shelving
e specialized furniture and racks

Level 111. Containers

o folders, sleeves, envelopes
e specimen trays

e boxes

e mounts, supports

Figure 7.2 Levels of Containment in a Collection Storage System

Findings and Recommendations for Upgrading Storage Technigues
for Existing Storage Units

Storage Unit/ Type Drawer Shelf Code
Cabinet A *
Standard Cabmet 1 MO
2 MX
3 &
4 N
3 K
] u
Cabinet B *
Standard Cabinet 1 *
2 MOX
3 X
4 M
5 X
6 *
Cabinet C A
Standard Cabimet 1 *
2 I
3 ES
4 ES
Figure 7.2a. Sample Assessment Worksheet
NPS Museum Handbook, Part | (2012) 7:38

Museum Collection Storage



o}

o O

M

N

0]

Assessment Codes

Cabinet/Shelving Unit Specific (indicate cabinet or shelving type.)
Gasket is damaged, wrong type, or ineffective. Install retrofit gasket kit. See COG 4/3.
Cabinet has no lock. Install sash lock or other locking device.
Cabinet or unit is damaged. Repair or replace as required.
Cabinet or unit is dusty or dirty. Vacuum or dry wipe interior and exterior of cabinet or unit.

Cabinet or unit paint surface is chipped or scratched. Contact manufacturer for touch-up kit or replace if
damage is severe.

Cabinet is directly on floor or shelving unit bottom shelf is not adequately raised off the floor. Raise cabinets
on platforms, appliance rollers, or caster bases so that they are 4"—6" off the floor. Adjust shelving unit bottom
shelf to be at least six inches off the floor.

Wooden rack or shelving unit components are being used. Replace or seal with impermeable, inert material.

Drawer not being held in place by glides. Consult with manfucturer to repair or replace drawer hardware.

Shelving unit in earthquake zone lacks shelf retainers. Install shelf retainers to prevent objects from falling off
shelves during earthquakes.

Objects in open or on shelving units are coated with dust. Install appropriate dust covers (See COG 4/2).
Drawer/Shelf Specific
Obijects are loose and unprotected in drawers or on shelves. Place objects in specimen trays and/or cavity pack.

Obijects too large for specimen trays rest directly on drawers or shelves. Place polyethylene foam pads under
objects to form an inert cushioned surface on which the objects can rest.

Obijects in cabinets or on shelving are unstable and are in danger of damage by sliding or rolling. Pad, cavity
pack, or cushion objects with appropriate tissue or foam.

Obijects are stacked and/or overcrowded. Rearrange or move objects to allow adequate separation.

Weight of objects exceeds fifty-pound drawer weight limitation of standard and double wide cabinets. Remove

objects as needed.

P Obijects stored in inappropriate cabinet or rack. Place objects in appropriate cabinet, rack, or shelving unit as
indicated.
Figure 7.2b. Assessment Codes for Collection Storage Techniques
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Object Specific

Q Documents or books are loose and unprotected. Place documents in archival folders or envelopes and then in
document boxes. Place books in book boxes (see COG 19/2). Place document or book boxes in cabinet or on
shelving.

R Photo positives and negatives are loose and unprotected. Place photos in appropriate neutral pH photo
enclosures and in photo enclosure boxes. Boxes can be placed in cabinets or on shelving. See COG 4/9 and
Tools of the Trade for appropriate usage of enclosures.

S Maps and oversized prints are stored loose and unprotected. Place objects in appropriately sized neutral or
alkaline-buffered pH map folders (blueprints and cyanotypes go only in unbuffered folders) and store flat in
appropriate cabinet. See COG 19/9.

T Framed artwork is stored horizontally or stacked leaning against each other. Place artwork on a rack that will
separate pieces and store them vertically. See COG 12/1. Use dust covers.

U Unframed artwork or large documents are stored loose and unprotected. Interleave with pH neutral, inert
storage materials and/or store in boxes or cabinets as appropriate.

V  Artwork framed with acidic mat board. Consult with conservator regarding re-matting with archival mat board.
W Incompatible objects stored in close proximity. Off-gassing or chemical properties of objects could harm others
nearby. Separate materials according to type and consult a conservator; a Collection Condition Survey (CCS)

may be necessary. See Chapter 3 for information on conducting a CCS.

X Obijects stored in containers or labeled with tags made of acidic materials. Replace acidic containers or tags
with ones made of archival materials.

Y Obijects have active deterioration, mold or physical damage. Conservation survey should be requested.

Z Evidence of pest infestation observed. Integrated Pest Management program needs to be implemented or
improved.

XX Other as indicated

*  Proper Storage

Figure 7.2b. Assessment Codes for Collection Storage Techniques (continued)
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Figure 7.5. Cavity Storage. Small objects cavity
packed in individual boxes within a standard
museum cabinet drawer.

Figure 7.6. Basket Storage. Round bottomed
baskets on fitted custom made ethafoam supports in  clothing and footwear attached with cotton ties to mat
an acid free box. board covered with acid free paper in a cabinet drawer.

Figure 7.7. Clothing and Footwear Storage. Padded
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Figure 7.8. Bottle Storage. Bottles anchored in Figure 7.9. Ceramic Storage. Round bottomed certamic
custom made ethafoam at the neck in a cabinet vessels on ethafoam rings on open shelving. Tags

drawer. containing information minimizes handling.

T o V'
- D\
Figure 7.10. Wood and Jewelry Storage. Figure 7.11. Specialized Microclimate Storage. Objects
Wooden paddles and jewelry attached tied to housed in plastic containers in a cabinet drawer.
ethafoam supports in a cabinet drawer. Containers provide buffering against RH and temperature
fluctuations.
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Figure 7.12. Large Objects Housed on Mobile Figure 7.13. Rolling Unit for Large Objects.
Storage Shelves (I) and Steel Shelving on Wheels (r). Movable custom designed storage equipment fabricated
Metal surfaces are lined with polyethylene foam. On  from slotted angle iron.

open shelving, muslin and fire resistive plastic covers

can protect objects from dust. Wheels allow the unit to

be moved.

Figure 7.14. Racks for Large Objects. Slotted angle
iron is used to construct racks for large objects.
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Figure 7.15. Painting Rack Storage. Painting and Figure 7.16. Lithic and Stone Storage. Large stone
framed2-D items rack constructed of slotted angle iron  lithic material in bottom shelves and boxed materials on
and 2" mesh welded wire fencing. upper shelves in mobile storage.

Figure 7.17. Rolled Textile Storage. Textiles rolled Figure 7.18. Map Cabinet. Map cabinet holding blue
on acid free core and covered in plastic, tied with prints separated by neutral pH, unbuffered paper.
cotton ties.
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CHAPTER 8: CONSERVATION TREATMENT

A. Overview

This chapter explains what conservation treatment is, when it is appropriate,
and how to obtain the services of a professional conservator. Care of NPS
museum collections is based on a preventive conservation approach (See
Chapter 3: Preservation: Getting Started for more information). A good
preventive conservation program minimizes the need for conservation
treatment. However, preventive measures are sometimes inadequate and
interventive conservation treatment performed by a conservator is necessary
to help preserve an object:

If an object has inherent vice and preventive measures are insufficient to
reduce the rate of deterioration to a tolerable level, an appropriate
conservation treatment can prolong the life of an object. For example, a
paper conservator can wash deteriorated wood-pulp paper to remove
acidic by-products.

If an object is extremely fragile due to advanced deterioration,
appropriate conservation treatment can increase its stability and
durability. For example, a paintings conservator can re-attach flaking
paint.

If an object is to be used for exhibit, research, or publication,
conservation treatment may be needed. For example, a textile
conservator may construct a special mount for a flag to allow it to be
exhibited vertically, or an archeological conservator can clean a metal
artifact to reveal important markings.

Conservation treatment is hands-on, alterative ("interventive") work
performed in order to preserve and/or restore objects. Only trained
conservators who have experience in the appropriate material (such as
paintings, textiles, furniture, photographs, books, paper, archeological objects,
ethnographic objects, natural history specimens) should perform conservation
treatments on objects.

If conservation treatment is required, the park staff must ensure that:

NPS Museum Handbook, Part | (2012)
Conservation Treatment

objects, archives, and specimens receive the most appropriate treatment
for their continued preservation and use

treatment is appropriate and takes into consideration an object's
condition, history, significance, and use(s)

treatments are performed by skilled, experienced conservators and
properly documented
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1. What is preservation and

2.

8:2

how is it accomplished?

What is conservation
treatment?

Anyone who carries out a treatment on NPS museum collections must
agree to follow the principles and practices specified in the Code of
Ethics and Guidelines for Practice of the AIC (American Institute for
Conservation of Historic and Artistic Works, 1994). Refer to Appendix D
for a copy of the Code of Ethics. Include this requirement in all
contracts.

NPS policy emphasizes preservation. Management Policies, Section
5.3.5.5.1 states that “an item in a museum collection will be preserved in its
present condition through ongoing preventive care if:

e that condition is satisfactory for exhibit or research; or

e another treatment is warranted, but it cannot be accomplished until some
future time.”

Preservation encompasses all actions taken to prolong the life of an object.

Ongoing preventive conservation (preventive care) is always the
preferred way of ensuring preservation of museum collections.
Conservation treatment carries inherent risk and is generally more
resource and time intensive.

However, if preservation cannot be satisfactorily accomplished through
preventive conservation, interventive measures (conservation treatment) may
be considered.

After a conservation treatment is carried out, treated objects should be
returned to storage or exhibition conditions that reflect good preventive
conservation practices. If objects are returned to substandard conditions, they
cannot be effectively preserved.

Many of the chapters and appendices of the Museum Handbook, Part I,
contain additional information on collection preservation, including
establishing a good preventive conservation program. In particular, see
Chapter 3: Preservation: Getting Started.

Conservation treatment is the deliberate alteration of the chemical and/or
physical aspects of museum objects aimed at prolonging their existence. NPS
policy recognizes two types of conservation treatment. These are:

e Stabilization to slow or prevent further deterioration. The American
Institute for Conservation (AIC) defines stablization as “treatment
procedures intended to maintain the integrityof cultural property and to
minimize deterioration.” See the AIC web site, “Definitions of
Conservation Terminology.”

e Restoration to an earlier appearance. The AIC defines restoration as
“treatment procedures intended to return cultural property to a known or
assumed state, often through the addition of nonoriginal material.”

Although conservation treatment is by definition interventive, the overarching
goal is to minimize the amount of intervention. This reduces the possibility of

NPS Museum Handbook, Part I (2012)
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3. What is stabilization?

4. What is restoration?
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compromising the object's historical, scientific, or cultural significance or
inadvertently causing unanticipated deterioration in the future

Well-intentioned efforts to repair, stabilize, or restore objects have often
proved detrimental to their long-term preservation. Earlier treatment
techniques, including those performed by conservators, have negatively
impacted or even destroyed important features of objects. In some cases, no
treatment would have been a better choice. This is why a preventive care
approach to preservation is preferable.

When deciding whether to pursue conservation treatment or to maintain an
object through preventive conservation practices, it is your responsibility to
always opt for the approach that best serves the long term well-being of the
object. Base your decision on close consultation with conservators as well as
your regional curator, park superintendant, and other knowledgeable
colleagues..

Stabilization is a type, or level, of conservation treatment intended to stop or
minimize an object’s deterioration while maintaining its integrity.

Stabilization treatments are generally the least invasive (interventive) form of
conservation treatment. NPS Management Policies, Section 5.3.5.5.1, states
that “an item will be stabilized if:

e preventive measures are insufficient to reduce deterioration to a tolerable
level; or

e the item is so fragile that it will be endangered under any circumstances.”

Stabilization treatments are not, however, without risk. Information can be
destroyed with any interventive treatment, even if performed only with
preservation as the goal. New analytical techniques are always being
developed and later generations often re-evaluate objects and have different
ideas about what makes them significant. Even simple cleaning permanently
changes an object and can result in the destruction of information about the
object.

Restoration is treatment procedure intended to return objects to a known or
assumed former state, often through the addition of non-original material.
NPS policy on restoration is very specific (see NPS Management Policies,
Section 5.3.5.5.2). An item may be restored to an earlier appearance if:

e restoration is required for exhibit or research purposes;

e sufficient data about that item’s earlier appearance exists to enable its
accurate restoration; and

e restoration will not modify that item’s known original character.
Additionally:

e restoration will be accomplished using the techniques and materials that
least modify the item

e restoration materials should be removable at a later time with minimal
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6.
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Why use reproductions?

Why should treatments be
reversible?

What NPS guidance is
available to help me make
decisions about
conservation treatment?

When do | need a
conservator?

adverse effects

e restored areas should be distinguishable from original material and
thoroughly documented

o restoration efforts will take into account the possible importance of
preserving signs of wear, damage, former maintenance, and other
historical and scientific evidence

o take ‘before, during, and after’ photographs of the object to document
conservation needs, treatment, as well as any discoveries.

The use of reproductions is a preservation strategy. By making a reproduction
of an object that can be used for interpretive and/or educational presentations,
the original can be safely stored in conditions conducive to its long-term
preservation. Reproductions are often used when the originals are too fragile,
or would be subject to undue deterioration or loss, or the length of the exhibit
will cause damage to the original.

See Museum Handbook, Part 111, Chapter 4: Two-Dimensional
Reproductions, and Chapter 5: Three-Dimensional Reproductions for further
information.

No treatment is completely reversible. Some cannot be reversed at all, for
example, you cannot replace the stain you have cleaned from a textile or dirt
from a painting surface. However, conservators must use, wherever possible,
treatments and materials that can be reversed or removed without damaging
the original material of the object.

The principle of reversibility is important for a number of reasons:

e Objects may need to be treated again and the materials used in a prior
treatment may need to be removed first.

e Atreatment may not produce the desired outcome and may need to be
reversed.

e Inthe future, a better and/or less invasive treatment may be developed,
and the current treatment may need to be reversed.

Refer to Chapter 3: Preservation: Getting Started for information on the roles
of the curator/collections manager and the conservator and for information on
the Collection Condition Survey (CCS). For specific information about
common preservation issues for different types of materials and collections,
see the appendices in this handbook. In addition, Management Policies
(Chapter 5: Cultural Resource Management) discusses NPS policy for
conservation treatment of museum objects.

A professional conservator must undertake all interventive conservation
treatments. A conservator is trained and skilled in the theoretical and
practical aspects of preventive conservation and interventive conservation
treatment.

Most conservators specialize in the treatment of specific types of materials or

objects. This includes specialists who work on archeological materials,

NPS Museum Handbook, Part I (2012)
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B. Factors to Consider
Before Conservation
Treatment

1. How will I know what
conservation treatment is
appropriate?
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books, ethnographic objects, natural science specimens, fine and decorative
art objects, photographic materials, paintings, paper, sculpture, textiles, or
wooden artifacts. There is some overlap among these specialties; one
conservator may work on a range of these materials.

For more information on the roles that collection management specialists,
curators and conservators play in the preservation of museum objects, see
Chapter 3: Preservation: Getting Started.

Treatment choices for objects and collections will vary based on the reasons
the objects were collected and their planned use. ldentify what you consider
to be important about the object for the purposes of research, education and
exhibit, now and in the future. Be sure to share your reasons for preserving an
object or collection with the conservator and put them in writing. Consult
with the regional curator and other museum professionals to learn more about
your treatment options. Discuss any proposed conservation treatments with
the regional curator.

Appropriate treatment is developed through discussion between conservator
and curator:

e Consider all technical, historic, scientific, cultural, religious, and
aesthetic aspects of an object.

e  Explain why you think conservation treatment is necessary.

o Talk about the planned use(s) of the object.

o  Explain where the object will be exhibited or stored.

e Discuss the wishes of affiliated ethnic groups.

Developing a shared understanding of the object and its problems will lead to
a treatment that takes into account all of the above factors. Do not approve a
treatment simply to make an object look “like new” or meet a purely

subjective aesthetic standard.

Discuss treatment options thoroughly with a conservator. Carefully consider
the following before discussing treatment options with a conservator:

Reasons to opt for a stabilization treatment:
e Collections may document the history of a technology. Objects preserve

various kinds of information that indicate how they were made and used.
These include:

design features

composition

— source and processing of raw materials
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— fabrication and manufacturing techniques
— accretions

— signs of wear

—  repair or alterations

In discussions with the conservator, pass on information you may have
about paint, markings, signatures, grime, metallurgical features, residues
of associated materials, and other easily lost remnants.

Collections may have scientific research value.

Most systematic archeological and natural history collections, archival
collections, as well as certain ethnographic and historical collections are
preserved as evidence or as information for research and study purposes.
For these collections, appropriate treatment always involves the bare
minimum of intervention, and only if absolutely necessary to preserve the
object.

Objects may be culturally or legally significant.

Many park collections contain objects that have special significance to
American Indians, Native Alaskans, Native Hawaiians, or other
associated cultural groups. Identify the culturally relevant group, if any,
for all items in your collections. Consult with a qualified anthropologist
to help identify relevant groups, materials, community consultants, and
questions that should be raised when considering conservation treatment.
Consult with representatives of American Indians, Native Alaskans,
Native Hawaiians, or other associated groups to help identify significant
objects and determine appropriate treatments. If there are questions
about the acceptability of a treatment, do not proceed until the questions
can be satisfactorily answered.

Collections may also have associations with eminent individuals, groups,
events, or sites. You should be sure that treatment does not destroy
evidence of that association. For example, you would not remove
bloodstains on the coat Abraham Lincoln was wearing when he was
assassinated.

There may also be legal issues to consider. For example, some
documents (such as land records) may be used as legal proof and
treatment may affect their legitimacy. Consult with the regional curator
and a solicitor. See also, Museum Handbook, Part 111, Legal Issues.

Reasons to opt for a restoration treatment:

Objects may have a special function.

Some objects are collected because they serve or perform a special
function. For example, a certain musical instrument may produce a
quality of sound worth preserving. To preserve the functional capability
of an object, worn out or defective parts may require replacement. (If the

NPS Museum Handbook, Part I (2012)
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2. What guidelines should |
follow when considering
restoration?

3. What is routine
maintenance and how does
it affect an object?
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part is replaced, retain the original part that was removed together with
the object.) When considering a treatment for this kind of object,
determine the answer to the following question: “Is preservation of
function more important than preservation of the original material?”

e Appearance of the object may be important.

Restoration is often carried out to improve appearance, especially when
an object is prepared for exhibit. You may have to make a decision either
to leave signs of wear and tear or to restore an object closer to its original
appearance. Determine the answers to the following questions:

— Why do | want to restore the former appearance? For example, when
deciding whether to replace a missing leg on a chair to be displayed
in a historic house, consider that the inhabitants probably did not use
a chair with a missing leg.

—  When would restoration go too far and be fraudulent or unethical?
For example, overpainting original material so that some of the
original is hidden would be misleading and unethical-

The line between stabilization and restoration is not always clear. For
example, a torn map can be stabilized by encapsulation between two sheets of
Mylar®. This is stabilization. If the conservator in-paints around the tear and
mends the tear this is considered restoration..

Follow these guidelines when reviewing a treatment proposal that suggests
restoration:

e Restoration should be based on known facts, not conjecture.

e Restoration should not modify the original character (shape, size,
information, visual aesthetic) of an object or item.

e Restoration should be minimally interventive. Agree on techniques and
materials that cause the least modification to an object and that can be
removed most completely, if necessary, with minimum effect.

e Restored areas should be distinguishable from original material upon
close visual inspection, but need not be conspicuous. Ensure that all
restored areas are fully documented in the treatment report.

e Restoration should take into account the significance of wear, damage,
former maintenance, or other historic or scientific evidence.

Many of the objects in NPS collections were once used in the everyday world.
As utilitarian objects, they required repair and routine maintenance in order to
function properly. However, once removed from regular use, continuing the
same maintenance procedures can actually cause deterioration. For example,
while it may be appropriate to apply leather dressings to horse tack to keep
pieces flexible and clean while they are being used. However, when tack is in
storage or displayed in a museum, the application of leather dressings causes
buildup on the leather and can accelerate deterioration.

Once collections enter the museum collection, they are no longer used and
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Documentation of
Conservation Treatment

Why is conservation
documentation important?

subject to the same wear and tear. In the museum setting, they may be subject
to different risks of deterioration in storage, on exhibit or during study.
Therefore, the procedures and materials appropriate for their care are likely to
be different.

Note: Routine maintenance that was once necessary for an object’s
upkeep may be detrimental to its long-term preservation in a museum
collection. Consult with a conservator and your regional curator.

Work with a conservator to ensure that routine care and maintenance
procedures are appropriate for the long-term preservation of the object. For
examples see:

e Conserve O Gram 9/1, Leather Dressing: To Dress or Not to Dress

e Conserve O Gram 10/3, Preparing Historic Motorized Vehicles for
Storage and Exhibit

Document all conservation treatment in writing. Make sure that treatment
records include visual documentation such as photographs, drawings,
analytical results, spectra, and digital images. NPS conservation treatment
policy follows the guidelines for documentation in the Code of Ethics and
Guidelines for Practice of the American Institute for Conservation of Historic
and Artistic Works (AIC) (see Figure 8.1).

File all hard copy of treatment documentation in the appropriate accession or
catalog folder and append electronic data to the ICMS. See the ICMS User
Manual for guidance on how to import and append data and scanned files into
ICMS.

Documentation is important for these reasons:

e Conservation documentation is a written and visual report of the work
that is done. It provides the park staff with detailed information on the
condition of the object, including how it has been altered, what parts are
composed of original material, and what has been added or removed
during previous treatments or restorations.

e It serves as a permanent record of the treatment procedures performed
and the materials and methods used.

e It spells out the understanding reached between the curatorial staff and
the conservator on the treatment, including the extent and type of any
stabilization or restoration treatment.

e It provides information that will help future conservators to assess the
condition of an object and devise further treatment

o It makes it possible to assess the success or failure of treatment methods
and materials over a long period of time.

e It may last longer than the object itself and become the only record.

NPS Museum Handbook, Part I (2012)
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2. What is the ICMS
Conservation module?

3. What information can be
recorded in the
Conservation module?
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The Conservation associated module (or Conservation module) is a feature of
the Interior Collections Management System (ICMS) that allows parks to link
conservation documentation to object catalog records. Basic catalog record
information automatically populates the new conservation records when they
are created and the catalog number is entered. The new conservation record is
then linked to the object’s catalog record, where it can be accessed through
the supplemental information tab under "Conservation."

The simplest way to incorporate conservation information into the module is
to copy and paste the information from the conservator's documentation
directly into the appropriate fields or add a scanned image of the
conservator’s report. To do this, the conservator must provide their
documentation in an accessible electronic format.

Complete instructions for using the Conservation module can be found in the
ICMS User Manual, Chapter 4: Associated Modules.

The Conservation module can record:
e conservation needs of the object
o statement of work for treatment

e  previous conservation treatments
e materials used for treatment

e results of treatment

Parks use the Conservation module to:

e ensure that critical information is maintained in electronic format so
documentation does not get lost over time. Paper reports are more
difficult to track over time. Data in ICMS remains associated with the
objects for the long-term In addition, the National Catalog maintains a
backup of each park’s data through their annual submission.

e guide the conservator to provide specific kinds of information in their
documentation; the default and customizable fields in the module
facilitate this.

Conservators use the Conservation module to:

e easily incorporate information they generate into park catalog records.

e ensure that their documentation is readily available to future curators,
conservators, and researchers.

e integrate conservation information in the primary database used to make
management decisions about collections.

e assist in managing conservation for the object.

ICMS facilitates:
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4. What documentation should
the conservator provide?
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— estimation of hours for treatment projects on multiple objects
— documentation of the amount of work accomplished in a year
— word searches on treatment materials or types of objects treated

— searches to find similar objects from past work

searches to find all work done for a park over numerous projects

In addition to information recorded in the Conservation module, be sure to
have the conservator provide printed and electronic copies of all
documentation including:

Written reports: The conservation profession requires documentation of
all examinations, scientific investigations, and treatments through the
creation of permanent records and reports. These written reports often
contain information on research into materials and technology that are
beyond the scope of the fields in the ICMS Conservation module.
Reports are prepared either in a narrative style or checklist format (or a
combination of both). See Figures 8.2, 8.4, and 8.5 for sample reports.
For multiple object treatments, summary reports may be also included.

Photographs: Treatment documentation should include detailed
photography. A complete series should include photos taken before,
during, and after treatment. Photographic documentation includes digital
images saved as lossless TIFF files and museum quality hard copy full
color prints Specialized photographic and lighting techniques may be
used. These include use of:

— ultraviolet light—some restorations fluoresce and become more
visible

— infrared light—may reveal details under layers of grime and old
coatings; may improve the legibility of difficult-to-read inscriptions

— raking light—shows surface irregularities by illuminating the surface
from an acute angle

— reflected light—shows variation in gloss or texture by recording the
reflection of a light source

— x-ray radiography—may reveal internal features
— transmitted light—may show missing areas in translucent objects

— photomicrography—shows details too small to see with the naked
eye

Drawings and illustrations: These media are used to note changes or
significant features that are hard to illustrate with photographs (for
example, on textiles: repairs, selvage edges, and changes in sewing
threads).
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e Analytical records: If analysis is undertaken to identify materials or
techniques, additional types of information may be generated, such as
analytical reports and interpretation, spectra, and graphs. Parks must
keep complete sets of the data as part of the record of conservation work.

MINIMUM DOCUMENTATION
REQUIREMENTS

RECOMMENDED DOCUMENTATION
REQUIREMENTS

All Documentation

Include:

e purpose

e documentation by (name)
o date

¢ object name

e catalog number

e catalog number

¢ object description/unique information
e medium/materials

e measurements

o marks/labels/features

Include associated records such as:
e previous treatment
e excavation reports
e curatorial reports
o scientific reports

Examination Include: Include:
Reports e observations e drawings/photos to illustrate condition and
e present condition [Cond Descrip]* relevant details (include control numbers)
e notation of accessory materials or associated * sizescale
elements e gray/color scale (photos)
e past treatment evidence [Original Cons] o light direction (photos)
e methods of examination and testing e object ID
Include:
Treatment . Include:
Proposals: e treatment plan [Cons Descrip]

e materials to be used [Cons Materials]
e time estimate [Est Hours]
e cost estimate (when appropriate)

¢ documentation of approval for recommended
treatment by curator

o objectives and limitations of treatment,
benefits, and risks

o general description of properties of
materials to be used

e statement that minor variations in treatment
may be required as treatment progresses

Treatment Reports:

Include:

e conservator name [Cons By]

e report date/treatment date [Cons Date]

o all procedures used [Results]

o all materials, including chemicals, used

e procedures used that deviate from proposal
e added materials that remain on object

e materials used on object that do not remain
¢ removed materials and their disposition

e materials obscured by treatment

¢ new information about object revealed in
treatment (including features hidden by
assembly)

e changes in object as a result of treatment

Include:

o procedures and materials considered, but
not chosen

e recommendations for subsequent care and
maintenance

o treatment time
e treatment cost (when needed)

NPS Museum Handbook, Part | (2012)
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including its state after treatment

e names of assisting conservators, consultants,
and contractors

e dated visual documentation

e recommendations for subsequent care and
maintenance

*Equivalent ICMS Conservation Module field names in [parenthesis]
Figure 8.1. Information Required in Conservation Treatment Documentation

(Adapted from Code of Ethics and Guidelines for Practice of the AIC)

5. What documentation steps Most object conservation treatment documentation includes the following
are taken when an objectis  steps:

8:12

treated?

1. Park staff provides the conservator with relevant historical information,
including records of any prior examinations or treatments.

2. The conservator prepares an examination report (see Fig. 8.2). This
examination report can be based on information generated in a previously
completed Collection Condition Survey (CCS). (See Chapter 3:
Preservation: Getting Started.) The examination report should include:

e adescription of the materials, structure, and construction of the object
e an analysis of materials, as appropriate

e adescription of the condition of the object and evidence of past
treatment, with reference to any previous documentation

e any deductions, interpretations, or comments

At the discretion of the park curator, the conservator may combine the
examination report with the treatment proposal to form one document
containing the above information as well as the proposed treatment.

3. The conservator prepares a treatment proposal. See Figure 8.4 for a
sample treatment proposal. This document outlines the proposed treatment
along with alternative approaches. The proposal usually does not list all the
technical details that are later listed in the treatment report. The treatment
proposal should address all the problems identified in the examination report.
It should include time/expense estimates. The park curator should review the
treatment proposal in consultation with the regional curator. Once satisfied
with the treatment proposal, the curator approves it with the concurrence of
the park superintendent.

The conservator must discuss and provide in writing, any significant
departures from the treatment proposal prior to actually implementing
them and receive written approval from the curator and Contracting
Officer (CO), if applicable).

4. The conservator prepares a treatment report. See Figure 8.5 for a sample
treatment report. In this document, the conservator details all the steps of the
treatment performed. The conservator discusses the treatment results and
should make recommendations about future care, exhibition, and storage

NPS Museum Handbook, Part I (2012)
Conservation Treatment


http://www.nps.gov/history/museum/publications/conserveogram/10-03.pdf
http://www.nps.gov/history/museum/publications/conserveogram/10-03.pdf

6. What documentation should
park staff generate on its
own treatment activities?

D. Obtaining the Services of
a Conservator
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requirements. The conservator also discusses treatment changes and
rationale in the final report.

Record two types of activities:

Housekeeping

You must keep a record of all housekeeping (ongoing, repeated actions
or tasks done to preserve collections) performed by staff. Housekeeping
tasks may include:

— cleaning (method and frequency)

—  dusting

— waxing

— maintaining proper fluid levels in wet specimens

Record this information in the ICMS Maintenance module. Instructions
for using the module can be found in the ICMS User Manual, Chapter 4:
Associated Modules. Provide this information to the conservator as part

of the historical information about the object.

For more information about developing a housekeeping plan, including
the necessary documentation, see Chapter 13: Museum Housekeeping.

Changes in condition

Record any observed changes in the condition of objects, whether or not
they have or will undergo conservation treatment. Record these changes
in as much detail as possible in the Catalog Record portion of ICMS
under the condition and condition description fields.

When you determine that you need a conservator:

Take time to locate an experienced, well-qualified conservator who
specializes in the type of object(s) you want treated. This is critical to
the quality of treatment an object will receive. Consult with your
regional curator and local museum professionals.

Prepare a scope of work (SOW) for the project. See Figure 8.2 for a
sample scope of work. Contact your regional curator and NPS
conservation laboratories to obtain copies of SOWs created for past
treatment projects.

Discuss the entire process and requirements with the conservator and
others involved in the project, including thepark manager, park curatorial
staff, and regional curator.

Be sure contract conservators understand NPS conservation treatment
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policy: to preserve what remains of an object in as stable a condition as
possible. Provide them with NPS policy and procedural guidelines,
including pertinent sections of the Museum Handbook and ICMS User
Manual.

e Make sure that the conservator has a secure storage area, smoke
detection system, a fire suppression system and appropriate
environmental conditions within the storage and work space..

1. How do I find a conservator? Work with your regional curator to find an NPS conservator or a contract

2.

8:14

How do | decide if a
recommended conservator
and treatment are suitable?

conservator with the appropriate knowledge and experience.

The regional curator can help locate conservators and can also help you
obtain funding for the project. The regional curator can also help set
priorities and determine a time frame for the project, as well as help prepare
procurement documents. Discuss the type of project (such as treatment of a
single object or group of objects, identification of methods and materials
used to create an object) with the regional curator and determine the:

e nature of the object or collection (type of material and condition)

e present use of the object or collection

e planned use of the object or collection (for example, for research or in an
exhibit)

Always ensure that the treatment proposal is in response to, and specifically
addresses an existing, documented condition. Evaluate treatment
recommendations against the AIC Code of Ethics to inform your judgment.
In particular, be aware of the following points in the Code:

e The conservation professional shall practice within the limits of personal
competence and education as well as within the limits of the available
facilities. Ask the conservator these questions:

— What is your training for this sort of treatment?
— Have you ever treated objects like this before?
— Do you have the proper equipment to carry out this treatment?

— Do your facilities offer the appropriate environmental conditions for
housing the objects?

—  What kind of insurance coverage do you have?

—  What kind of security and fire protection does your facility have?
— Can you give me references from previous clients?

—  What is your schedule for completing the work?

e The conservation professional must strive to select methods and
materials that, to the best of current knowledge, do not adversely affect
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3. What do | need to know
about contracting for
conservation treatment
services?
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objects or their future examination, scientific investigation, treatment or
function. Ask the conservator these questions:

—  How will this treatment affect future analysis?

— If you do this treatment, can the object be re-treated in the future?
Although no treatment is completely reversible, it is possible to use
materials and techniques that allow for re-treatment. For example,
you may not be able to remove a consolidant added to give
structural strength. However, the choice of consolidant should not
rule out the use of a later, alternative treatment, if the original
treatment fails.

The conservation professional shall document examination, scientific
investigation, and treatment by creating permanent records and reports.
Ask the conservator these questions:

—  What documentation will you provide and how will you produce it?
Do you have the ability to produce all documentation in compatible
electronic format and on acid-free, neutral pH paper using pigment
or carbon-based inks?

—  What kind of photo documentation will you do? What equipment
will you use to ensure proper lighting, color, etc.? Do you have a
digital camera that will produce uncompressed, high-resolution
TIFF files and the ability to produce full color, museum quality
prints of all digital photos?

The conservation professional shall recognize a responsibility for
preventive conservation by endeavoring to limit damage or deterioration
to objects, provide guidelines for continuing use and care and
recommending appropriate environmental conditions for storage and
exhibitions, and encourage proper procedures for handling, packing,
and transport. Ask these questions:

— How would you recommend | handle and store this object in the
future?

— Do you have any recommendations for the future exhibition of this
object?

— Does this object pose health and safety risks to staff or risks to
nearby materials?

The following steps are necessary in order to contract for conservation
treatment services:

Create a scope of work (SOW) in consultation with your regional curator
and contracting officer. See Figure 8.2, Sample Scope of Work for
Requesting Conservation. This document outlines the project and the
requirements and expectations for both parties.

Work with your park or regional contracting officer and regional curator

to prepare a legally binding contract both parties will sign. This
document should include provisions on insurance, liability, and the
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Should the treatment be
performed on-site or off-
site?

assignment of rights, including copyright to the NPS and other clauses
tailored to the needs of the contract. See Figure 8.3, Sample Contract
Provisions for Insurance and Copyright.

e  Work with your regional curator to determine who should serve as the
Contracting Officer's Technical Representative (COTR) for the project.
You can ask a NPS conservator to serve as (COTR).

Note: The contracting officer (CO) must appoint the COTR. The COTR
is a federal employee who provides advice on the technical aspects of
the work being contracted, monitors performance of the contract, and
must be FAC-COTR trained and certified in accordance with the
requirements of the FAC-COTR program manual [see
http://wcp.den.nps.gov/Policy-Program/COR/cor.htm.]

NPS conservators have the technical knowledge to evaluate a treatment
proposal and can assist you and the contracting officer with the
resolution of technical problems. Therefore, make sure the COTR has
expertise in the type of material that is being treated. A COTR must be
formally appointed in writing by the contracting officer and the letter of
appointment must be acknowledged and signed by the COTR and
returned to the CO. During the treatment process, the COTR may
evaluate and recommend necessary changes that might arise. However,
the COTR must notify the CO of those suggested changes in the SOW
that would result in adjustments of cost or time to the contract so that the
CO can process a contract modification. Only the CO can approve
changes to a contract. The COTR cannot obligate, in any way, the
payment of money or extension of time by the Government.

If an NPS conservator is not available, a regional curator or
knowledgeable park curator can also serve as the COTR for conservation
treatments or any other service provided by a contract conservator.

Make sure the contract states that all works and all rights to those
works, including copyrights produced as part the contract belong to the
National Park Service. (See Museum Handbook, Part 111, Ch 2, Legal
Issues, Sec. C.7 and Chapter 3, Publications, Fig. 3.4).

When preparing the conservation treatment SOW, be sure to address any
special needs or considerations that might influence where the object(s) can
or should be treated.

Some objects, such as building elements (e.g. an ornamental railing) must be
treated on-site. Others can be transported or shipped to other locations for
treatment.

When deciding whether it is preferable for objects to be treated on-site or off-
site, consider the following questions:

e Does transporting the object put it at greater risk for damage? Evaluate
the level of risk, given the fragility and/or complexity of the object.

e What does packing and shipping for the object cost, both in money and
staff time?

NPS Museum Handbook, Part I (2012)
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5. How do | work with an NPS
conservator?

6. When | evaluate a treatment
proposal, what should |
consider?

7. What insurance coverage
should the conservator
have?

NPS Museum Handbook, Part | (2012)
Conservation Treatment

e Isthe object of unusually high value or significance? Does treating it
off-site raise issues of unacceptable risk regarding theft or disaster and
inadequate insurance coverage?

e How far does the conservator have to travel to treat the object on-site?
How would this compare to the cost of packing and shipping?

e  Will the conservator need access to special equipment, tools, or
workspaces that could not reasonably be made available on site?

e How many objects need treatment? Is it more cost effective to have the
conservator come to the park to work on the objects?

Consult with an NPS conservator, your regional curator and park
superintendent to determine whether the work should be done on-site or off-
site.

Several NPS conservation laboratories work on park museum objects.
Conservators from these labs can assist with surveys, carry out treatments
and provide advice on conservation and conservation contracting. The NPS
labs are:

=  Museum Conservation Services, Harpers Ferry Center, Harpers
Ferry, West Virginia

= Northeast Cultural Resources Center, Lowell, Massachusetts

=  Western Archeological and Conservation Center, Tucson, Arizona

Contact the lab directly for guidance on how to initiate the project.
Conservation lab staff will develop a work plan, an estimate of costs, a direct
charge authorization, project agreement and a mutually agreeable project
schedule in consultation with you. You will work with the conservation lab
registrar to prepare the loan paper work and arrange suitable transportation.

Be aware that every active treatment carries inherent risk. Before you
allow conservators to carry out treatment on an object, carefully consider the
proposed treatment. Make sure that the proposed conservation treatment is
sound, meets the best conservation practice standards, and respects the
physical, historic, and aesthetic integrity of an object.

Note; It is highly recommended that you consult with the regional curator
and a NPS conservator with expertise in the type of object to be treated and
have them review treatment proposals before work begins. Assess the
treatment itself by examining or talking to others about similar objects that
received the same type of treatment. You should also confer with other local
museum professionals about the proposed treatment. Once you approve the
written treatment proposal, work can begin.

During treatment, the curator (and COTR, if applicable) must review
and approve any significant deviations from the proposal. Don't simply
accept a recommendation; question and evaluate its quality.

Conservation treatments are delicate, often complex undertakings and can
result in the permanent alteration of objects of great cultural, scientific, or
monetary value. Although rare, there is always the potential for significant
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damage to (or total loss of) an object as a result of a conservation treatment.
As all conservation treatments come with potential risk to the object, it is
important that you:

o take great care in selecting a conservator and to evaluate proposed
treatments in detail before they are approved

e ensure that a non-NPS conservator obtains liability insurance for objects
that are going to be treated

e ensure that the objects are covered during transportation to and from the
park, and for the time the objects are in the conservator’s custody

Consult with the regional curator and the park contracting officer as to what
type(s) or level(s) of insurance the contract conservator will be expected to
cover, and/or whether the park friends group can purchase short term
insurance coverage for the object(s) undergoing conservation treatment, as
well as during transportation.

Understand these general guidelines regarding insurance coverage:

o Discuss insurance coverage with the conservator early on in your
negotiations. Determine what type(s) of coverage the contract
conservator already has, the limits of his/her policies, and whether
there is a need to increase or obtain coverage should the park deem
it necessary.

State the required types of insurance and dollar amounts in the
contract pre-solicitation notice or solicitation so that a prospective
contractor is aware of what type of insurance coverage is required
prior to start of work if awarded the contract. Insurance policy
requirements for contracts are covered in the Federal Acquisition
Regulation (FAR) at Subpart 28.3 Insurance (see FAR 28.307-2 for
dollar amounts required for cost reimbursement contracts) and see
DIAR clause 1452.228-70.

e  Contractors/conservators are required to comply with applicable
Federal and State workers’ compensation and occupational disease
statutes. Therefore, the insurance requirements should be stated in
the contract. As contractors, conservators (or the business they
work or/under) are not covered under the compensation program for
park employees.

e Ata minimum, conservators must have some form of commercial
general liability insurance in order to sign a contract with the NPS.
Some states make this a legal requirement. This type of policy does
not cover museum objects. It only covers damage to other types of
property and personal injury. For example, if a treatment solution is
spilled on carpeting and ruins it, or if a conservator leaves a ladder
in a gallery and a visitor is injured by tripping over it.

e Conservators should also have property damage insurance
specifically designed for conservators or art owners/handlers. This
covers loss or damage to objects that occurs while the objects are
under the conservators’ care or control. This type of policy does not
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8. What happens after the
conservator is selected?

9. What are my responsibilities
once the treatment proposal
is approved?

10. Where can | find information
on how to treat objects in an
emergency?
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cover damage to objects caused by the conservation treatment itself,
even if the conservator made an error. For example, a painting
damaged by a leaky roof in a conservator’s studio would be
covered. A painting damaged by the conservator applying the
wrong cleaning solution would not be covered.

e Professional errors and omissions (sometimes called professional
liability) insurance covers liabilities or damage arising from the
professional conduct of the conservator due to error, negligence, or
omission. This includes damage to the object if it is a result of an
error made by the conservator (such as using the incorrect cleaning
solution). This type of insurance can be difficult and expensive for
a conservator to obtain, especially for high value objects. Efforts
are being made to make it more widely available and affordable.

The park should set minimum levels of coverage for the above types of
insurance, based on the value of the object(s) undergoing treatment and other
factors.

Include insurance requirements in the contract the conservator signs.
Work with your contracting officer/contracting office to add appropriate
language regarding insurance to the contract for conservation services.
See Figure 8.3, Sample Contract Provisions for Insurance Coverage.

Once you have selected a conservator, schedule the project. If objects will be
transported to the conservator’s conservation lab or studio, schedule the
shipment dates with the conservator. Discuss packing and shipping methods
to ensure the objects are safely transported and not damaged in the course
transit. Plan to ship at the beginning or middle of the week rather than on a
Friday to avoid unnecessary weekend delays. Consider climate conditions
and control measures during shipment.

Review all examination reports and/or treatment proposals. Discuss your
questions with the conservator. The person with delegated responsibility
(usually the curator) must approve and sign a treatment proposal before work
can begin. Get advice from your regional curator or NPS conservators to
ensure that the proposal describes an appropriate treatment. File a copy of
the signed treatment proposal in the appropriate catalog folder or accession
file.

Routinely monitor the work by visiting the conservation lab or discussing
progress with the conservator. Include a requirement in the scope of work
for the conservator to provide the park with on-going written updates. After
treatment is completed, the conservator will return the objects to the park.
Before approving payment, ensure that all conditions of the contract and/or
SOW were completed satisfactorily. Review electronic data provided by the
conservator and incorporate accepted data into the ICMS Conservation
module. Where possible, have a NPS or other conservator review the work.
File all documentation (reports, photographs, drawings, etc.) in the proper
Catalog Folder or Accession File.

Refer to Chapter 10: Emergency Planning, for information on planning for

and recovering from an emergency. This chapter also gives you information
on basic actions you can take to minimize damage. In particular, review
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Figure 10.13, First 48 Hours Emergency Response Checklist.

Also refer to the Emergency Response and Salvage Wheel available from
Heritage Preservation <www.heritagepreservation.org>. This tool gives you
basic steps to take immediately after a disaster strikes.

Contact a conservator as soon as possible for advice on how to recover from
an emergency.

E. Glossary

Accretion — accumulated materials not original to the object that are attached to the surface of an object. For
example, calcium deposits may accumulate on buried (archeological) ceramics.

Conservation treatment — the deliberate alteration of the chemical and/or physical aspects of objects, aimed
primarily at prolonging their existence. Treatment may be categorized as stabilization or restoration.

Inherent vice — the nature of the material itself or the result of manufacturing techniques that cause an object to
deteriorate more rapidly than normal, or that make stabilization nearly impossible. For example, some nineteenth
and 20™ century silk fabrics were sometimes treated with metallic compounds that cannot be removed from the
fabric and cause the fabric to split and powder. "The quality of a material or an object to self-destruct or to be
unusually difficult to maintain.” Examples include nitrocellulose films and wood pulps. Conservation Resources
for Art and Antiques, Washington Conservation Guild, 2001

Intervention — taking direct, hands-on action to modify the condition of an object

Minimal intervention — overarching goal of any conservation treatment; reduces the possibility of compromising the
object's significance or inadvertently causing increased deterioration in the future

Preservation — encompasses all actions taken to prolong the life of an object
Preventive care — synonym for preventive conservation

Preventive conservation — mitigation of deterioration and damage to objects through non-interventive actions,
including maintenance of proper storage conditions, handling and shipping procedures, and emergency preparedness
and response

Reproduction — a copy of an item for exhibit, interpretive, educational, sale, research or other purpose, made when
use of the original would be inappropriate or would cause undue deterioration or loss

Restoration —conservation treatment that attempts to return objects to a known or assumed state, often by removing
additions not considered historically important, replacing missing parts, renewing finishes, and/or concealing
damage

Reversibility — the principle of using materials and techniques that can be removed or undone, in so far as possible,
should re-treatment of an object become necessary

Spectrum — a graphic or photographic representation of the distribution of energy emitted by a radiant source. For
example, spectra might be produced by analytical techniques used to identify the type of varnish on a piece of
furniture.

Stabilization — conservation treatment using procedures intended to minimize an object’s deterioration while
maintaining its integrity.
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SCOPE OF WORK (Sample)
Object Conservation Treatment
[Park Name]

. Background Statement

Provide information on the collections object(s) undergoing treatment and why the treatment is needed (to prepare
for exhibition, slow deterioration, etc).

The Park [Park name, address, telephone number, museum curator/contact, email address] requests conservation
treatment for the following object(s): [list object(s)].

1. Purpose/Objectives

The purpose of the work is to provide 1) examination of object(s) in need of conservation treatment at [PARK],
including generation of an Examination Report and a Treatment Proposal, 2) upon written approval of the
proposal(s) by [PARK], conservation treatment of the object(s) and subsequent submission of a Treatment Report
and other documentation as noted below. This work is to be primarily performed (on site / off-site).

Prior to entering into a contract, the Contractor shall:

A. Agree to fully comply with the Code of Ethics and Guidelines for Practice of the American Institute for
Conservation of Historic and Artistic Works (AIC) in all work performed.

B. Provide a vitae containing the relevant qualifications and experience of the Contractor and any other the
individuals who will be involved in the examination and treatment process, including an estimate of the nature and
extent of their anticipated involvement. This will include references to similar work that clearly demonstrates an
expertise in the conservation of museum objects and a history of completing work of this scope and character.
Include a comprehensive work history that shows specialized training and/or education in the field of conservation.

C. Provide a list of references from museum professionals with first-hand knowledge of work performed and proof
of membership in AIC.

D. Provide a sample completed Examination Report (with appropriate redactions to protect privacy as needed).

E. Provide a prior example of a Treatment Report for work completed (with appropriate redactions to protect
privacy as needed).

F. Provide proof of insurance for the following types and amounts of insurance coverage: [List of insurance types
and coverage amounts required.] See Figure 8.4: Sample Insurance and Copyright Requirements for Inclusion in a
Contract. If work is to be performed on-site, provide a copy of liability insurance.

G. If examination and/or treatment of object(s) is to be performed off-site, Contractor shall provide a description of
the facility where activities are to be performed, including the applicable portions of a standard AAM facilities
report addressing climate control, security and fire detection systems. Off-site work will require transport; the
Contractor shall use appropriate museum and fine art shipping practices for packing and transport to and from the
Park. A description of the planned transport procedures and insurance coverage must be included.

Prior to entering into a contract, the Park must complete:

Provide copies of any previous surveys or reports that may assist the conservator in understanding the object(s) to be
treated, including:

Figure 8.2. Sample Scope of Work for Requesting Conservation Treatment
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e Documentation/history of the object(s)
e Collection Condition Survey (CCS), if applicable to the object(s)

If the contractor will be on-site at the park for examination and/or treatment, the Park will provide:
e Asuitable work space, separate from collections storage.

e  Supervised access to collection storage rooms, vaults, cabinets, shelves, and other locations of museum
objects as necessary.

e Opening and closing of storage cabinets, vaults or other containers that may be locked.
e Assistance with moving heavy or unwieldy objects.

e Limited access to museum object accountability (catalog and accession) and conservation (treatment and
survey) records when required.

e Answers to questions about existing environmental monitoring and control, preventive care of objects, uses
of objects, plans for future exhibition of objects, and the Park’s pest management program.

e  Other relevant information as needed.

11, Tasks

Independently and not as an agent of the Government, the Contractor shall provide all labor, materials, facilities, and
travel necessary to execute conservation treatments on the object(s) listed and described above.

The Contractor will complete the work in two phases:

Phase I: Examination and Treatment Proposal

1. Conduct hands-on examination of the object(s) and produce an individual Examination Report and Treatment
Proposal, including full-view obverse and reverse photographs for each object. The treatment proposal shall be
sensitive to the cultural, display, and other specified needs of each object.

2. Provide both printed and electronic copies of the Examination Report, Treatment Proposal, and photographs for
the object(s).

Phase Il: Treatment and Treatment Report

1. Commence treatment of the object(s) upon Park approval of the Treatment Proposal, Examination Report, and
photographs for each object.

2. Document and photograph the object(s) in detail during (if appropriate) and after treatment, producing a final
Treatment Report and, at minimum, a full-view obverse and a full-view reverse photograph of each object.

Figure 8.2. Sample Scope of Work for Requesting Conservation Treatment (continued)
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3. Provide both printed and electronic copies of the Treatment Report, and photographs for the object(s). Treatment
Report must include Contractor’s recommendations for improvements to object storage and exhibit conditions as
well as general suggestions for ongoing preventive care.

4. Upon completion of the treatment and delivery of the Treatment Report and photographs, the Contractor will meet
with the Park superintendent and designated curatorial staff to review the results of the treatment. The close-out
meeting should cover not only the treatment results, but the Contractor’s recommendations for the future storage and
exhibition of the treated objects.

V. DELIVERABLES AND PAYMENT SCHEDULE
Deliverables. The Contractor shall submit deliverables in two phases:
Phase |

1. An Examination Report and Treatment Proposal for each object or group of like objects. Report and Proposal
shall be prepared using software approved by the Park, and either be:
o entered directly into the ICMS Conservation associated module by the Contractor or
o delivered to the Park in a digital format of the Park’s choosing.

The Park shall also be furnished with printed copies of the Report and Proposal in an approved format and on
neutral ph, high alpha-cellulose paper (using carbon or pigment-based inks).

2. Full-color examination photographs of each object, delivered to the Park in both printed (using neutral pH, high
alpha-cellulose paper and pigment-based inks) and digital form (lossless . TIF files with Dublin Core® schema
metadata). Each object examined shall, at minimum, be photographed in full-view obverse and reverse.

All Phase | work shall be completed by [Date].

Phase 11

e Addraft and final Treatment Report for each object or group of like objects that the Contractor performs
treatment on. Report shall be prepared using software approved by the Park, and either be:
e entered directly into ICMS Conservation associated module by the Contractor or
e delivered to the Park in a digital format of the Park’s choosing.

The Park shall also be furnished with printed copies of the Report in an approved format, printed on neutral pH, high
alpha-cellulose paper (using carbon or pigment-based inks).

o Full-color photographs of each object taken during treatment (if appropriate) and after completion of treatment.
Photographs should be taken using a digital or film camera, and delivered to the Park in both printed (using
neutral ph, high alpha-cellulose paper and pigment-based inks) and digital form (lossless .TIFF files with
Dublin Core® metadata).

e Asigned statement that all rights to all works produced under this contract, including photographs belong to the
National Park Service.

Figure 8.2. Sample Scope of Work for Requesting Conservation Treatment (continued)
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e A meeting with the Park superintendant and designated curatorial staff to review the results of the treatment and
the Contractor’s recommendations for the future storage and exhibition of the object(s).

All Phase Il work shall be completed by [Date].
Note:

o All reports, proposals, and photographs shall be created in accordance with the American Institute for
Conservation of Historic and Artistic Works (AIC) Code of Ethics and Guidelines for Practice.

e  All work will be subject to inspection and acceptance by the designated Contracting Officer’s Technical
Representative (COTR). If submitted deliverables are not to the satisfaction of the COTR, revisions/further
drafts must be submitted by the Contractor until the issue(s) are corrected.

Payment Schedule. The Contractor shall be paid in two phases:

Phase |

Following review and approval of the Examination Report, Treatment Proposal, and photographs by the COTR.
Contractor shall submit an invoice for no more than [XX]% of the total contract amount.

Phase 11

Following: a) Review and approval of the Treatment Report and photographs by the COTR, and (b) a meeting
between the Contractor and the Park superintendant and curators to discuss results and recommendations. Contractor
shall submit an invoice for the remaining [XX]% of the total contract amount.

If documentation is unable to be delivered in person, send to:

[Name - Address - Telephone number — Contact (museum curator) Email Address]

Figure 8.2. Sample Scope of Work for Requesting Conservation Treatment (continued)
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SAMPLE INSURANCE AND COPYRIGHT REQUIREMENTS FOR INCLUSION IN A COTRACT

When contracting for conservation treatment, work with your contracting officer to include the insurance and
copyright provisions outlined below:

Insurance

Coverage shall not be canceled or materially changed without 30 days prior notice, in writing, to the Park.
No cancellation provision in any insurance policy shall be construed to negate or void the continuous duty
of the Contractor to furnish the required insurance during the term of this Agreement.

The contractor will provide:

Certificate of insurance or proof of current commercial general liability insurance on an occurrence basis
with minimum coverage of $1,000,000 per occurrence and a minimum of $2,000,000 in the annual
aggregate, including but not limited to; premises/operations (including off-site operations), blanket
contractual liability and broad form property damage. This covers the conservator in the event bodily injury
or property (non-collection) damage occurs to others as a result of their work, such as damaged to the
building.

Certificate of insurance or proof of current property insurance for conservators or art owners/handlers. This
covers the loss or damage of museum objects while they are under the Contractor’s care or control. The
minimum amount of coverage should reflect the appraised value of the object(s) undergoing treatment (as
determined by an independent appraiser).

Certificate of insurance or proof of current errors and omissions (professional liability) insurance, if
deemed necessary by the park.. This covers liabilities and damage arising from the professional conduct of
the conservator due to error, negligence, or omission.

Copyrigh