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1. INTRODUCTION
The State Historical Building (SHB) in Des Moines, Iowa, houses the Department of Cultural
Affairs (DCA) and its two primary divisions: the State Historical Society of Iowa and the Iowa
Arts Council. The vision of the DCA is to distinguish Iowa as a national leader in culture, a
place where arts, history, and culture thrive. The SHB is the primary repository for Iowa’s
material culture and cultural resources. It houses the library, archives, art, and artifact
collections.
Situated in the larger Capitol Complex, the SHB is an important structure that has seen
multiple uses and changing needs over the 25 years since its opening in 1987. Enhanced green
space, the addition of a parking garage, ongoing physical depreciation of the facility, and
proposed space changes such as the addition of a visitor center have altered and will continue
to alter the physical dynamics of how the public interacts with the building.
In order to develop a vision for the building’s future, Lord Cultural Resources has been engaged
to work with the Department of Cultural Affairs as well as the Department of Administrative
Services (DAS), which is responsible for the building’s care and maintenance. This first phase
of work focused on reviewing and documenting existing and future needs. Using that data as a
foundation, the second phase of work focused on developing a vision, a space program, and
technical performance standards for the future.
This report puts forward the DCA’s future space needs for consideration and discussion. It sets
forward key recommendations from the consultant team, establishes planning guidelines for
the project and suggests two potential space scenarios for the future. Based on the space
program, access, adjacency, and circulation diagrams have been provided to communicate
spatial relationships. Finally, a narrative that details specialized needs and technical
requirements for the State Historical Building has been included to guide subsequent planning
and design processes.
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2. KEY
RECOMMENDATIONS
The consultant team has prepared key recommendations to guide subsequent activity for the
DCA and ensure that facility planning continues in a manner that both addresses challenges of
the SHB and sets a course for long-term sustainability. These recommendations are reflected
in the subsequent planning guidelines and space program.
•

Re-vision the Department of Cultural Affairs; look at making significant changes.
Now is the time to study, discuss, and ultimately make strategic decisions about the
department’s future. Responsibilities, staffing, and operating budget should be carefully
aligned to ensure that the DCA is positioned for success for years to come. The definition
of success for any capital project should be that it reflects the mandate of the DCA desired
by Iowa’s leaders and citizens and can be properly managed, maintained, and re-invested
in over time. In an effort to begin the process toward understanding the appropriate size of
the DCA facility, this report has two different space scenarios, one roughly the size of the

existing facility and another that reduces the size by approximately 30%.
•

Consider a significant intervention to the existing building—maybe even building new.
The State Historical Building, given its current condition, cannot be easily repaired.
Significant investment is required simply to address deferred maintenance and challenges
inherent to the initial design. Given the order of magnitude of investment required to make
the existing building function properly as a public cultural facility, it would be prudent for
the DCA, in conversation with state and community leaders, to consider alternatives such
as significant architectural intervention to the building, partial demolition to allow for some
new constitution, and possibly even total new construction on the current SHB site or
another site.
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•

Take a holistic approach to planning—aimed at enhancing the institution and its facility.
It is important to note that planning for cultural institutions is about much more than
facilities; it is about communities, economic benefits and realities; captivating exhibitions
and collections stewardship; and organizational development. At this time, the DCA knows
little about its constituents, collections, exhibition vision, or future organizational structure.
This report puts forward a preliminary facility strategy for discussion and study. It is
recommended that it be revisited and refined once community consultation, exhibition
concept development, collections cataloguing and review, and institutional planning have
taken place.
The diagram on the left sets forth the cultural facility planning process as recommended by
Barry Lord and Lindsay Martin in the Manual of Museum Planning, 3rd Edition. You will note
that while this report contains planning documents, it did not benefit from the richness of
information produced by institutional planning or strong understanding of collections,
audience, or operations that will guide the DCA moving forward.

•

Embrace the opportunity for the SHB to be the visitor center for the Capitol Complex as
well as the state of Iowa.
A key element of this study was to examine how best a visitor center could be
incorporated into the SHB. The solution is much more than a physical space. The DCA is
uniquely positioned to tell the Iowa story and engage Iowans and visitors alike in exploring
its civic legacy, natural wonders, and cultural heritage. The DCA should look to integrate
connection to and interpretation of the Capitol as well as promoting Iowa’s art, heritage,
and culture into its mission, programs, activities, and facility.

2.1 Detailed Recommendations
In addition to the overarching key recommendations, the consultant team has developed
specific recommendations for the facility. They are organized by theme and are also reflected
in the guidelines and space program.

Outdoor
•

Re-orient the main building entrance to be highly visible, with clear sightlines from the
parking garage and as one approaches the building on Locust Street.
The entrance to the building should be easily located and capitalize on the views of the
Capitol. There should only be one public entrance to improve visitor experience as well as
security.

•

Explore annexing the southwest edge of the property for mixed-use development of retail,
commercial, or residential spaces.
There is an opportunity for the SHB to better integrate with the neighborhood and to allow
for the continuation of the Locust Street retail, commercial, and residential corridor. Also,
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there is a possibility that the DCA could realize a financial benefit either from the sale or
leasing of property or from ongoing occupant fees.
•

Significantly reduce the amount of outdoor terraces and publicly accessible spaces on top
of the building.
One of the major challenges of the facility is that it has a high ratio of building envelope
area to interior area, meaning that there is more surface for the roof and other protective
membranes to cover; a significant portion of the building with exterior walls exposed to
harsh environmental conditions, making it less energy efficient; and a greater amount of
space for which the DAS/DCA is required to maintain a public level of finish. Measures
should be taken to significantly lower the ratio of building envelope to interior area. This
would not only improve energy efficiency and decrease maintenance costs but also work
to enhance visitor experience by eliminating confusing exterior circulation routes.

Visitor Experience
•

Make the lobby a welcoming and highly functional space.
The lobby of the building should be inspiring, marking arrival as well as the beginning of an
adventure. Furthermore, it needs to connect the visitors intuitively with key portions of the
building and support staff in delivering key functions such as providing information,
ticketing guests, and coordinating incoming groups.

•

Be a hub of activity and community.
The building should be a vibrant place, with people coming and going constantly. By
providing proper programming space, the DCA will be able to produce a range of events
and programs as well as allow partners and community members to use the space for their
functions.

•

Improve and increase viability of earned income opportunities.
Increasingly, earned income is critical to a cultural institution’s sustainability. The DCA
should examine earned income streams and look to increase their viability as well as
economic benefit. This would include allowing the shop and the café to have their own
exterior entrances so they could operate outside of building operating hours. In addition,
rentals and programs should have the flexibility to occur while the majority of the building
is closed. Alternative and entrepreneurial earned revenue streams should also be
examined, such as using a portion of the parcel for mixed-use development.

•

Increase functionality of auditorium and event spaces.
Improvements in technology have allowed these spaces to become much more than dull
boxes. Examine the potential to locate these spaces with views of the Capitol and allow
them to be operated independent of the SHB. This will allow for concurrent events, events
during public open hours without interrupting the public experience, and events that can
easily be executed and managed after regular operating hours.
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•

Make education a signature element of the experience, and integrate it into the entire
experience.
Education is core to the DCA’s mission and should be fully embraced in every aspect of the
facility, from ample space for learning to signage about green technologies and practices
so the public can become better environmental citizens. While dedicated education spaces
will be provided, all spaces should be conceived of as places of teaching and social
learning.

Exhibition and Collection Experiences
•

Completely re-vision exhibitions to be relevant, engaging, and contemporary.
Renovations or alterations to the facility would be limited unless the core content of the
experience—the exhibits—were replaced with new exhibits featuring 21st-century
technology and museum experiences.

Tell the Iowa story—past and present—and engage the public in shaping Iowa’s next
chapter.
The DCA is uniquely equipped to share Iowa with others, using its collections to bring
stories and personal experiences to life and connect with visitors on an intellectual and
emotional level. Furthermore, cultural institutions are the ideal place for public discourse
on a community’s and, in this case, the state’s future.
•

Provide experiences that appeal to diverse audiences, especially families and children.
There is an opportunity for the DCA to reach a much larger audience. In order to do so,
facilities should be developed with a wide range of guests in mind. Families and children
have many specialized needs, from restrooms to content. Special provisions should be
made in order to best serve this priority demographic.

Reflect the DCA’s mission.
There is an opportunity to make the facility a physical expression and manifestation of the
agency’s work. This could include a greater emphasis on library holdings and archival
materials, as well as the incorporation of fine arts presentations and programming.

Make full use of the DCA’s collections and provide the public even greater access.
Today, less than 2% of the DCA’s object collection is on display—there is much ability to
improve this through increasing objects in exhibitions as well as through a dense display of
collections, referred to as visible storage. Also, technology should be engaged in this effort,
and guests should be given the opportunity to experience collections and engage in their
own research at the building.
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•

Provide proper space to support a strong changing exhibition program.
The building should be capable of hosting a robust program of rotating exhibitions, each up
for a limited time, organized by the DCA as well as rented from others. A space capable of
meeting the demands of frequently changing installations as well as international loan
standards should be provided.

Collections Care
•

Reduce collections storage needs through exhibitions, loans, efficient storage of
furniture, and improved collections management practices.
The SHB currently devotes almost 30% of the building to non-public collections
storage. Moving forward, when possible and appropriate, this should be reduced
through strategies in line with best practices for cultural organizations. For example,
compact furniture storage could be introduced to allow for greater efficiency in
storerooms, or more items could be displayed in galleries, freeing up space below.
Also, collecting mandates could be adjusted to slow growth, and select deaccessioning
could take place to tighten the collections as well as reduce storage space needs.

Plan for and accommodate growth.
It is important that, while reducing the footprint of collections storage overall, space is
maintained to support growth. A comprehensive and strategic collecting plan should
be developed to inform future growth needs and ensure space is provided to support
this essential function.

Provide proper work areas for collections care functions.
Storing collections is important, but working with them is the paramount stewardship
responsibility of a collections-based institution. Space for cataloguing, documentation,
conservation, and curatorial research is important, as it allows staff to better do their
job—understanding and sharing the collections with the public. Proper workspace for
these functions is also part of workplace safety.

Upgrade environmental conditions to be in line with best practices for cultural
facilities.
Environmental conditions—temperature, humidity, light, and pollutants—work to
degrade and damage collections constantly. It is critical that these be properly and
tightly maintained so as to be good stewards of the collections and fulfill the
responsibility for caring for them in perpetuity. The SHB, at present, would require
significant mechanical and building fabric upgrades to perform this essential function
of a cultural institution.
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Staff and Support
•

Re-vision staff spaces to be more flexible and collaborative.
Staff should all be located together to increase productivity and collaboration. Offices
should be designed to support a variety of configurations over time, as staffing and
workflows change. Also, staff space should be reduced to reflect the trend of less
space per worker and allow for amenities and collaboration spaces.

Provide staff and volunteer amenities.
Providing spaces for staff to eat, take breaks, and prepare for shifts is incredibly
important in cultural institutions as:
o

o

o

Staff are generally permitted to eat only in designated spaces, such as lounges and
kitchens, as food and drink are tightly controlled due to the collections stored in
the facility.
Many staff members are shift workers without a dedicated workspace, so
communal areas are important, as they provide spaces to prepare for one’s shift,
check and respond to email, and relax during breaks from guests.
Guards and other staff members are often required to wear uniforms on duty but
not outside the facility in order to comply with labor codes. This typically means
that a space to change before and after shifts needs to be provided.

Service and Support
•

Provide spaces to properly support operations as envisioned today.
Operations have significantly changed since the building was initially planned and
constructed. There is a need to provide spaces to support the current and future
operations of the facility, rather than the operations envisioned in the early 1980s. This
includes reducing areas like the carpentry shop and design studio to better suit modern
workflows that include outsourced design and fabrication.

Reduce storage space to accommodate only essential materials.
Today, much storage at the SHB is dead storage, housing items that are no longer
useful or used. Moving forward, storage should be carefully considered, and only
materials used regularly should be given storage space within the building. Storage
should be limited, as any storage space not actively used is wasted space and adds to
the risk of fire.

Invest in long-term solutions.
Cultural facilities are 100-year buildings; they require strategic investment in
infrastructure to ensure they age well and continue to serve the institution through
change and evolution. Building systems and mechanical and design solutions should all
be developed with a long life span in mind, as well as limiting the ongoing operating
costs of the facility.
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Mitigate risk as best as possible through design.
Cultural institutions must ensure that visitors are safe and their collections are
preserved for future generations. Essential to this function is limiting the risk from
natural disasters, manmade incidents, and everyday slips, falls, and other accidents.
Design should look to provide as much protection as reasonable against the risks faced
by the DCA.
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3. PLANNING GUIDELINES
This section identifies guidelines that are reflective of Lord Cultural Resources’ facility planning
recommendations for the State Historical Building, home to the Iowa Department of Cultural
Affairs. These planning guidelines are also deeply rooted in the aspirations of the institution, as
expressed during a priorities-setting workshop with:
o
o
o
o
o
o

Mary Cownie, Director, Department of Cultural Affairs
Matt Harris, Iowa Arts Council Administrator
Susan Kloewer, Museum Director
Chris Kramer, Deputy Director
Jerome Thompson, Administrator, State Historical Society of Iowa
Charlee Cross, Senior Resource Manager, Department of Administrative Services

The guidelines form the foundation upon which many decisions will be made in the planning
process. Since the Department of Cultural Affairs is in the early stages of planning, there are
many opportunities that are being explored and have not yet been confirmed. These have the
potential to greatly impact space planning and thus have been identified in the guidelines.
As the DCA moves forward in its planning, the guidelines should be updated as more
information becomes available. Since the guidelines are the driver for the space program, as
the guidelines evolve, so should the space program.
The planning guidelines have been articulated as:
•
•
•
•

Strategic Items for Further Study—the key issues that require additional study and
evaluation by staff and government leaders to understand their nature and thus impact the
DCA’s space, staff, operations, and business plans
Planning Goals—overarching project goals providing a constant by which achievements
can be measured
Planning Principles—standards to be achieved through this project
Planning Assumptions—set of base project conditions, some of which may change as
new information becomes available, for objective data and quantities on which the
planning is based
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3.1 Strategic Items for Further Study
The Department of Cultural Affairs is currently considering and evaluating many opportunities
for the future. The following have been identified as having the potential to significantly impact
space, staff, operations, and business plans. As these items have not yet been resolved, under
each one we have defined preliminary assumptions used to generate this space program.
•

Role and Responsibility of the Department of Cultural Affairs—At present, the
responsibilities of the DCA, including operation of the SHB, are too great for the limited
annual operating budget or the level of staffing the DCA is able to maintain within that
budget. This poses substantial challenges moving forward, and the DCA is undergoing a
process to bring activity level, staff and resources into alignment in order to be sustainable
for the future and ensure it provides the services that are critical to Iowans. This means
that in coming months and years, the DCA will look to better understand the level of
annual operating budget, staffing, and programmatic activity that is sustainable in the long
term.
At this time we will assume:
o
o

o
•

The DCA will continue its core responsibility for development of the state’s interest in
the area of the arts, history, and other cultural matters.
It will have three programmatic components that will be housed and expressed in the
facility: the State Historical Society of Iowa, the State Historical Museum of Iowa, and
the Iowa Arts Council.
Spaces should be as flexible as possible to allow for evolution of the DCA over time.

Staffing and Operating Budget—In an effort to deliver upon its mission, the DCA is
looking to establish a realistic staffing plan and operating budget to ensure stability and
sustainability moving forward. This is currently being studied but will not be fully
articulated in the near future.
At this time we will assume:
o
o
o

•

The DCA will be able to secure at least the same amount of funding moving forward,
with growth hopefully coming from private as well as public sources.
Staffing levels will remain relatively consistent, with shifts in job descriptions and
status to allow for greater efficiency, flexibility, and service to the people of Iowa.
When possible, interns and volunteers will be utilized to enhance and improve the
visitor experience.

Areas of Emphasis—Given that the DCA is in a process of re-visioning and realignment,
many opportunities for the future are being discussed and considered. It is not yet clear
which opportunities will be selected and emphasized moving forward. Thus, space
allocations will likely need to be revisited as future planning and activities are better
understood.
At this time we will assume:
o

The DCA will have a similar profile of programs and activities moving forward.
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o

o

•

The State Historical Building’s primary function will continue to be to facilitate public
experiences of museum, library, and archive collections, which enhances its role as a
community hub and venue for DCA programs and events.
As part of its activities and as an extension of its mission, the DCA will take on the
responsibility of serving as a visitor center to the Capitol Complex and the whole of
Iowa.

Collections Composition/Mandates—At present, the State Historical Society of Iowa is
responsible for object (or museum), archive, library, and special collections. The
collections are actively growing, which requires a significant investment of space, staff, and
budget. Moving forward, the DCA and SHSI will be modernizing collection policies, as well
as potentially considering changes to collecting mandates and scopes and deaccessioning
items that are not in line with the collecting strategy. Similarly, future growth may be
accelerated or slowed by changes to collection mandates, policies, and behaviors.
At this time we will assume:
o
o

•

The DCA through the SHSI will continue to collect and care for object, archive, library,
and special collections.
Collecting will continue at the present rate.

Size and Distribution of Facilities—The DCA’s present building at 600 Locust Street is
approximately 225,000 gross square feet. It also has a library facility in Iowa City; eight
historic sites; and a rented space for non-permanent document warehousing. Moving
forward, as the DCA looks to the future, it will be examining its inventory of facilities and
considering the best sizing and distribution to deliver its mission and use public funds
wisely.
At this time we will assume:
o

The SHB will continue to support functions presently assigned to it, and will not take
on any responsibilities from other facilities.

3.2 Planning Goals
As the DCA sets out to re-vision its flagship facility, it must deliver on its mission as well as the
mission of its key activities.

The Department of Cultural Affairs has primary responsibility for development of the state’s
interest in the area of the arts, history, and other cultural matters.
The State Historical Society of Iowa (SHSI) connects generations to generations—past, present,
and future. As a trustee of Iowa’s historical legacy, SHSI identifies, records, collects, preserves,
manages, and provides access to Iowa’s historical resources. In addition, SHSI educates Iowans of
all ages, provides resourceful information, and encourages and supports historical preservation
efforts throughout the state.
The State Historical Museum of Iowa exhibits a rich collection of historic artifacts and documents
while also providing history education programs for children and lifelong learners.
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The Iowa Arts Council’s mission is to enrich the quality of life for Iowans through support of the
arts.
The Iowa Great Places program is designed to promote bold thought, innovation, and
entrepreneurship at the local and regional level in Iowa and provides guidance to communities
seeking to create a vision and roadmap to enhance quality of life.
The SHB will be focused on supporting the DCA in fulfilling its goals:
•
•
•
•
•

To develop a comprehensive, coordinated, and efficient policy to preserve, research,
interpret, and promote public awareness and understanding of local, state, and regional
history
To connect generation to generation—past, present, and future
To stimulate and encourage the study, presentation, and public interest and participation
in performing and fine arts throughout the state
To implement tourism-related art and history projects
To further the arts in Iowa through long-range planning

3.3 Planning Principles
The DCA’s home, the State Historical Building, will be of a very high quality and exemplify best
practice. The following planning principles articulate the standards the DCA would like to
achieve in the project.
General
•
•
•

•

Maximum flexibility and evolution of use over time are essential. All spaces should be
designed with maximum flexibility to accommodate a wide variety of exhibits and
programs, as well as future reconfiguration.
Care should be taken to limit ongoing operational costs whenever possible, so as to allow
the DCA to most efficiently utilize its human and economic resources.
The Department of Cultural Affairs’ guiding principles will drive decision making and be
embodied throughout the process:
o Dynamic leadership through our stewardship of Iowa’s cultural resources
o Our heritage: its role in the present and its impact on Iowa’s future
o Creative and responsible management of DCA resources
o Quality public service based on the highest standards of conduct and integrity that
exceed client expectations
o Evaluation of our work to ensure relevance, effectiveness, and meaningful
advancement of department goals
o Instilling energy in publics we serve
o Global access to our resources
o Competent, honest, educated analysis and results for a diverse public
o Listening and transparency
o Best practices
The current deficiencies of the building, as documented in the Needs Assessment
(provided as Appendix B), will be addressed as best as possible, with a priority on visitor
experience, collections care, and long-term sustainability.
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Site, Approach and Design
•
•
•
•
•
•
•
•

The public entrance should be inviting and create a strong anchor, with a compelling visual
presence from the parking garage, Capitol and surrounding grounds, and Locust Street.
Visitor approach by foot, car, bus, and bike will be considered in planning circulation routes
to the building and its public entrance.
Building design should be inviting and attractive to street traffic, clearly communicating
that the building is public and all are welcome to visit.
Building size and design should embrace and respect the neighborhood and surrounding
landmarks—particularly the Capitol.
The building will work to extend the mixed-use nature of Locust Street.
The building should be oriented in such a manner that it has a strong connection to the
plaza and green space in the adjacent West Capitol Terrace, also the site of Iowa’s first
public school.
Views of the Capitol, particularly on the east side of the building, will be leveraged when
possible.
Design should embrace opportunities for visual permeability—i.e., views into and out of
the building that communicate enticing activity to those on the outside and connections to
the neighborhood and Capitol to those inside.

Audience and Visitor Experience
•

•
•
•

Visitors to the building will include:
o Iowans
o Out-of-state and international visitors
o Visitors to the larger Capitol Complex
o Students of all ages
o Families
o Adults including young professionals and active boomers
o Neighbors from the East Village and other surrounding areas
o Enthusiasts in specific areas, e.g., genealogy or Civil War
o Researchers and community members accessing objects, archives, library materials, or
special collections
o Constituents, grantees, and special guests of the DCA
o People brought to the building for special events, caucuses, programs, or rentals
The SHB will provide a context for the entire Capitol Complex experience; the DCA will
encourage Capitol visitors to begin their journey and get oriented at the SHB.
The public visitor experience will be the primary driver for design, which will work to make
the building enjoyable and easy to navigate for the wide variety of expected visitors.
The building, its exhibits, and its programs should inspire visitors to feel:
o Welcome—that the SHB is a place for them
o Intrigued and engaged by the history and culture of Iowa, learning something new on
each visit
o That they have a clearer understanding of Iowa’s significance nationally and
internationally in a wide range of areas—politics, natural history, agriculture, history,
and education, among others
o A personal connection to the Iowa story—each person able to find something that
speaks to his or her own interests and story
o Proud to be an Iowan—inspired by the incredible legacy of other Iowans and motivated
to be active citizens in the community
o Fulfilled by their visit—that they have made lasting memories with loved ones
Lord Cultural Resources 14
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o

Excited to tell friends about it and come back soon

Technical Standards
•
•
•
•

•
•

•

Best practices for cultural institutions (libraries, museums, and archives) will be
exemplified; accreditation with the American Association of Museums (AAM) will be
sought for the State Historical Museum.
The SHB will comply with all relevant federal, state, and local building codes and health
and safety requirements, including the Americans with Disabilities Act (ADA). Universal
access for staff and visitors will be extended throughout the building.
Security standards will be developed specific to the SHB by a security consultant
experienced with cultural facilities and the need to balance accessibility with security.
Facilities will achieve museum-quality standards that will allow the DCA to borrow and
display a range of exhibits from international institutions. Therefore, all spaces that may
contain collections will achieve museum Class AA standards as described in Chapter 21 of
the ASHRAE (American Society for Heating Refrigerating and Air-Conditioning Engineers)
Handbook. Specific design criteria are outlined in Chapter 6, Systems & Standards.
Building systems and infrastructure, including exhibition support, lighting, and
communication, will meet best practices for cultural facilities, providing an exceptional
visitor experience and maximum flexibility.
Collections circulation routes will be without steps, and preferably without ramps or turns,
from the loading dock through collections shipping/receiving and packing/unpacking to
crate storage and all other collections and exhibition spaces. These spaces must not share
circulation routes with non-collections supplies and garbage. Garbage and food service
paths between the service loading docks, service shipping/receiving area, and garbage
bins will not follow or cross collections circulation routes or cut across collections spaces.
The DCA’s largest objects shall be accommodated through all collections corridors,
elevators, and turns. The design object dimensions are:
o 2D: 8 feet wide x 10 feet tall
o 3D: 8 feet wide x 8 feet tall x 16 feet long

3.4 Planning Assumptions
The Department of Cultural Affairs is currently in the preliminary planning phases for the
renovation and re-visioning of the State Historical Building. Many items are under discussion
and development. The following assumptions have been provided to establish a set of base
project conditions, some of which may change as new information becomes available, for
objective data and quantities on which the planning is based.
General
•
•
•

Two scenarios will be studied, one that roughly maintains the current scale of the
building—250,000 gross square feet—and another that looks at downsizing the physical
footprint to 125,000 gross square feet.
At present, the physical limitations of the SHB site are unclear in terms of maximizing
views of the Capitol while preserving sightlines and view sheds.
Annual visitation has not yet been projected; planning will be based on 200,000 visitors
per year as a placeholder until robust projections can be developed and tested.

Lord Cultural Resources 15

Iowa State Historical Building | DRAFT Facility Strategy

Site and Approach
•
•

•
•
•
•

The building will be located at 600 Locust Street, on a full city block with Locust to the
south, 6th Street to the west, Grand Street to the north, and 7th Street to the east.
The present building’s ability to meet the DCA’s functional requirements is unclear.
Subsequent studies should examine the potential to use all or part of the existing structure,
or whether new building on the site would be most cost-effective in terms of meeting the
DCA’s needs.
Provide outdoor areas for gathering and organizing groups in order to leverage views of the
Capitol and reduce interior crowding in fair weather.
Retail and event spaces should be situated so as to maximize the visual impression of
activity in and around the building.
An upper-floor vista could allow visitors to connect visually with the Capitol and other
views of downtown Des Moines.
If possible, maximize basement area available for some mechanical systems as well as
collections and temporary exhibit storage and prep areas, provided that future studies do
not indicate a significant risk of flooding.

Exhibitions, Collections, Interpretation, and Programming
•
•
•
•
•
•
•
•

Interpretation in exterior spaces and visual treatments outdoors will allow visitors to begin
the museum experience “at the curb.”
Concentrate the core public interpretive experiences on a single floor, if possible.
Flexibility will be inherent in the permanent exhibit experience to allow for rotation and
refreshing of content, and facilities will support regular change in these spaces.
Consideration will be given to a ground-floor location for the temporary exhibition gallery.
Educational spaces are to be integrated with exhibition galleries rather than in a separate
“education wing.”
As much of the DCA’s collection as possible will be on display in the permanent or
temporary exhibitions.
Collections will be stored in a manner that facilitates efficient staff management as well as
the ability to easily and quickly respond to requests from researchers, scholars, and the
public.
There will be an ongoing and regular commitment to programming and thus a need to
support a variety of activities, including festivals/daylong large events like National History
Day; small theatrical or musical programs; symposia and other conference-type meetings;
and hands-on family programming.

Earned Income Drivers—Events, Rentals, Retail, and Food Service
•
•
•

Public non-collections functions (ticketing, retail, food, orientation experience/theaters)
will be concentrated as much as possible on the ground floor.
Flow of visitors will be managed through a combination of physical and operational
solutions, such as ticket control points as well as online advance ticketing.
Event and multipurpose spaces will be refined with input from retail and event planning
consultants with knowledge of the local market.
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Staff Spaces
•
•
•

Concentrate staff offices, meeting rooms, and other non-public spaces on a dedicated
floor.
Staff spaces will be provided for 60 FTE. Long-term staffing needs are presently being
studied, and space needs and allocations will be revisited once there is further definition in
this area.
The majority of DCA staff will be housed in the building, including DCA leadership, Iowa
Arts Council, the State Historical Society of Iowa, and the State Historical Museum.
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4. ZONED SPACE
PROGRAM
This chapter sets out the physical requirements to achieve the vision for the Department of
Cultural Affairs in line with the recommendations of the consultant team.
Following review and approval by the DCA and DAS, this space program will be used in the
subsequent stages of the planning and design process, such as site master planning, capital
cost estimates, and architectural design.
Tools used to organize data within the space program are described below
and include:
•
•

Zones for Cultural Facilities
Net and Gross Area Projections

Diagrams that communicate spatial relationships are provided in subsequent chapters.

4.1 Zones for Cultural Facilities
The space list is organized according to a system of zones, which identifies the net (useable)
area in terms of public and non-public functions and collections and non-collections functions.
The four museum zones have been determined according to whether or not the space
accommodates collections and whether or not the space is normally open to the public. The
four zones are:

Zones
Non-Collections
Collections

Public
A. Public Non-Collections
B. Public Collections

Non-Public
C. Non-Public Collections
D. Non-Public Non-Collections
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Zoning analysis is a valuable tool for engineering, capital cost, and operating cost
considerations. Each of the zones has specific requirements, such as mechanical systems and
level of finish, and cost per square foot varies directly for the different zones.
For instance, Zones A and B will often have a higher (and more costly) level of architectural
finish, because these are the public spaces. Typically, Zone B exhibition areas within
contemporary art museums also consist of large clear-span spaces with higher ceilings for the
display of large pieces of contemporary art. Zone B and Zone C spaces require climate control
and higher security because of the presence of collections in the exhibition and collections
support areas.
Zone O: Outdoor Zone
This zone tracks critical program elements not located inside the building envelope. These
include functional items like parking and bus drop-off as well as programmatic elements such
as plazas or outdoor exhibits.
Zone A: Public Non-Collections Zone
In this zone, visitors are present, but works of art normally are not. Lobby, gift shop, and
multipurpose rooms are the kinds of public spaces in this zone. Since it is open to the public,
this zone requires a high level of finish on all surfaces, but because it does not normally hold
collections-related exhibition elements, environmental controls need be at human comfort
levels only. Public safety is a concern, but security for collections-related exhibition elements is
not needed.
Zone B: Public Collections Zone
This is the zone where visitors encounter the collections, as well as any objects borrowed from
other institutions. It is the most costly part of the building, since it requires high levels of finish
to meet public expectations, as well as environmental controls and security for collections.
Zone C: Non-Public Collections Zone
Collections are stored or worked on in this zone, but the public is not normally present. All the
support areas for collections care and management, including exhibitions, are part of this zone,
from the shipping/receiving area inward. Environmental controls and security need to meet a
high standard for collections preservation (as in Zone B), but finish can be to a functional level
only, and need not meet public expectations.
Zone D: Non-Public Non-Collections Zone
This includes staff, work, storage, and support areas that do not normally host the public or
require specific environmental or security controls. Offices and non-collections storage and
work areas are in this zone. It is frequently the lowest-cost part of the building, since it requires
neither a high level of environmental controls and security nor the level of finish necessary to
meet public expectations, although a few spaces, such as the director’s office or boardroom,
typically require a higher level of finish.
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4.2 Net and Gross
Projections
Space planning is generally based on,
first, identification of net square
footage requirements, since these
reflect the usable space required for
functions or activities, and second, a
gross square footage calculation based
on a multiplier of the net square
footage.
For museum planning purposes, a
grossing factor of at least 50% (1.50) is
typically applied at this stage of the
process. The following table shows a generalized breakdown of what gross square footage
represents within the total building envelope.
FUNCTION
Wall Thickness & Structure
Horizontal Circulation
Vertical Circulation
Mechanical Rooms/Electrical & Mechanical
Runs
Grossing Factor:

% OF NET BUILDING
SPACE
10%
10%
15%
15%
50% (1.50)

4.3 Space Program
The following section presents the space list for the Iowa Department of Cultural Affairs,
presented first as a summary chart and then in detail. The allocated area associated with each
space description is provided in net square feet (NSF), which refers to the useable space within
a building, typically measured to the inside face of the interior walls of a room or area.

Lord Cultural Resources 20

Iowa State Historical Building | DRAFT Facility Strategy

4.4.1

Summary of Space Use

Zone
A - Public Non-Collections
Lobby & Visitor Amenities
Retail & Food Service
Events & Theaters
Education, Programming, & Meetings
B - Public Collections
Permanent Exhibitions
Temporary Gallery
Library & Archives
C - Non-Public Collections
Collections Storage
Collections Care
Collections Transit & Handling
D - Non-Public Non-Collections
Offices
Workrooms
Storage
Service Delivery/Trash
Total Net:
Grossing Factor (at 50%):
Total Gross:

Original
Area
31,150
20,000
3,250
4,000
3,900
50,600
34,000
9,600
7,000
56,920
50,220
3,900
2,800
39,631
20,419
7,770
10,542
900
178,301
220,000

Original
% Total Net
17%
11%
2%
2%
2%
28%
19%
5%
4%
32%
28%
2%
2%
22%
11%
4%
6%
1%

150k
Target Area
15,750
4,400
2,500
4,750
4,100
18,500
14,500
2,500
1,500
47,450
41,050
3,150
3,250
18,380
11,530
3,300
1,650
1,900
100,080
50,040
150,120

150k
% Target
16%
4%
2%
5%
4%
18%
14%
2%
1%
47%
41%
3%
3%
18%
12%
3%
2%
2%

250k
Target Area
39,000
8,300
5,500
17,200
8,000
43,500
29,500
7,000
7,000
55,400
44,500
5,900
5,000
28,875
17,550
5,850
3,400
2,075
166,775
83,388
250,163

250k
% Target
23%
5%
3%
10%
5%
26%
18%
4%
4%
33%
27%
4%
3%
17%
11%
4%
2%
1%
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4.5.1

Space List

Iowa State Historical Building
Re-Visioning Space List
Existing areas calculated from drawings of existing conditions provided by DAS, dated 03/2009

Zone Space Name

Approx.
250,000 Target 145,000 Target
Functional Comments
Existing Space Space Program Space Program

Access & Adjacency Notes

O

Outdoor Spaces

O

Parking

Existing parking garage at Grand and
Pennsylvania Avenue

Bus & Car Drop-Off

To allow for easy drop-off at main
entrance and loading and unloading of
Entry Plaza
schoolchildren in a safe manner without
impacting street traffic

O

O

Entry Plaza

O

Rooftop Terrace

Unknown

Subtotal O

Zone Space Name
A

Public Non-Collections
Lobby & Visitor Amenities

A

Vestibule

15,000

6,000

Protected from elements as much as
possible without limiting visibility of
main entrance

Atrium

3,000

2,000

For receptions and events in goodweather months

Event & Conference Center

18,000

8,000

Approx.
250,000 Target 125,000 Target
Functional Comments
Existing Space Space Program Space Program

600

Clear visual access to main entrance
upon exiting garage; short walk to
main entrance

200

Access & Adjacency Notes

200

Airlock at public entrance

Lobby
Central to visitor circulation;
accessible from Parking, Drop-Off
zones
Coat Room & Visitor Storage; Lobby
Storage

A

Lobby

16,000

5,000

2,000

Lobby focused primarily on welcoming
visitors and getting them prepared for
their experience

A

Information/Ticketing/
Membership Counter

Included in
Lobby figure

400

250

Information kiosk that sells tickets and
provides information to visitors; part of
Lobby

A

Lobby Storage

100

50

Signage, educational props, wheelchairs,
Lobby
chairs, stanchions, etc.

A

Coat Room & Visitor Storage

400

600

400

A

Public Restrooms

3,000

2,000

1,500

1,500

2,500

1,000

Retail shop re-visioned; potential for
continuing retail district along Locust
Street

3,000

1,500

Potential for a three-meal-a-day
restaurant to be studied. View of Capitol
Lobby; Café Kitchen & Food Prep;
Building is preferable; direct sidewalk
direct street access
access and seating would increase
capacity and contribute to street life

Includes lockers; can be manned or selfLobby
service
On each public floor a set of men's,
Lobby; Café; Events & Theater
women's, and family restrooms to be
spaces; visitor circulation
provided

Retail & Food Service
A

A

Gift Shop

Café

1,750

Lobby; direct street access; Retail
Office; Retail Storage

Events & Theater
A

Box Office

200

0

A

Auditorium & Event Pre-Function
Space

3,000

750

A

Auditorium

4,000

4,000

0

Auditorium & Event Pre-Function
At least two windows to allow separation
Space; Lobby; preferably accessible
of ticket sales and will call
after public building hours
Box Office; Auditorium; Event &
To allow for small events and operations
Conference Center; preferably
to be held in conjunction with
accessible after public building
Auditorium events and prior to those in
hours to allow after-hours
the Event & Conference Center
programming
A multipurpose theatrical space for
performance art, film screenings,
lectures, announcements, and other
special events; seating capacity of 250. In
smaller version, conference center is
used for performances and lectures as
well. High level of technology to support
range of activities

Auditorium & Event Pre-Function
Space; Lobby; visitor circulation;
preferably accessible after public
building hours to allow after-hours
programming
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A

Event & Conference Center

8,000

3,000

This flexible space could also be used for
a variety of events—lectures, receptions,
seated meals, small conferences, and
meetings. Divisible to allow for
simultaneous activities or events. High
level of technology to support range of
activities

A

Board Room

2,000

1,000

Room for 20–40 total around the table; 20 Lobby; other meeting and event
in second row around the room. Depends spaces; maximize benefit of Capitol
heavily on furniture selection
Building view

Includes lockers, fridge (for lunches), and Lobby; School Restrooms; School
storage for school groups' coats and bags Lunchroom

Auditorium & Event Pre-Function
Space; Lobby; maximize benefit of
Capitol Building view; access to
catering

Education, Programs, & Meetings
A

School Cloakroom & Storage

600

400

A

School Restrooms

600

0

A

Education Stations

5,500

3,000

A

Education Prep Area

300

100

A

School Lunchroom

1,000

600

31,150

39,000

15,750

Subtotal A

3,900

B

Public Collections
Permanent Exhibitions

B

Orientation Gallery

0

2,000

1,000

B

Experience Iowa

0

5,000

2,000

B

Children's Museum/Exhibit

0

5,000

2,000

B

History & Art Galleries

34,000

12,500

7,000

B

Visible Storage

0

5,000

2,500

Kept separate from regular visitor
restrooms
Distributed throughout the
exhibitions—spaces for programs,
screenings, and hands-on activities
Storage for educational materials as well
as area for educators to prepare for
school groups and family programs
Lunchroom capable of also supporting
hands-on activities and children's and
family events such as birthday parties

Space to orient and welcome visitors to
the building, the Capitol Complex, and
the greater state of Iowa
Exhibit about Iowa—its past, present,
and future—uses the DCA's collections,
personal stories, and connections to
other parts of the state to encourage
visitors to explore Iowa, be active
citizens, and participate in shaping its
future
A space dedicated to telling the Iowa
story to children under 8. May have
spaces for story time, early learners
(0–2), and interactive activities and
learning
Thematic galleries telling Iowa stories
utilizing and highlighting the DCA's
collections. Themes and topics to be
determined based on community
consultation and interpretive master
plan
Dense display of the DCA's collections,
allowing as much as possible to be
visually and intellectually accessed by
visitors. Kiosks or other technology to
allow visitors to pull up information on
objects of interest

School Cloakroom & Storage; School
Lunchroom
Permanent Exhibitions; Education
Prep Area
Education Stations
School Cloakroom & Storage; School
Restrooms

Lobby; other Permanent Exhibitions

Other Permanent Exhibitions;
Education Stations

Other Permanent Exhibitions;
Education Stations

Other Permanent Exhibitions;
Education Stations

Other Permanent Exhibitions;
Education Stations

Temporary Gallery

B

Temporary Galleries

9,600

7,000

2,500

Lobby; access to collections
Dedicated gallery constructed for major circulation; discrete entrance from
traveling exhibitions to the highest level Permanent Exhibitions to allow for
proper security, show transitions;
of environmental control
separate ticketing when appropriate

1,000

Public area devoted to rotating exhibits
or library, special collections, and
archival materials. To include
Lobby; Permanent Exhibitions
workstations for recreational researchers
wanting to access collections via
computer terminals

Library & Archives

B

Library & Archive Experience

0

4,000
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B

Collections Access & Reading Room 7,000

Subtotal B
C

50,600

3,000

500

43,500

18,500

Study and research area with reading and
layout tables and computer workstations.
Can be used to provide access to library
holdings, archival materials, and objects
not on display or allow for research by
third parties. May need provisions to be
used for Native American collections
visits; may require special citing in the
building, access to the outside, fire
suppression that can allow for smudging

Lobby; Visible Storage; Library &
Archive Experience; Archives
Storage; Library & Special
Collections Storage

Non-Public Collections
Collections Storage

C

Object Storage

30,000

20,000

18,000

Compact storage to be used to reduce
space requirement. Discrete spaces to be
provided for different collections needs
Collections Workrooms
and to allow for compartmentalization of
collections, once collection groups are
better understood

C

Art Storage

670

1,000

800

Picture racks for framed fine art
collections

Collections Workrooms

C

Archives Storage

9,200

10,500

10,500

Storage for archival materials; to be
subdivided once collection groups are
better understood

Collections Workrooms; Collections
Access & Reading Room

C

Library & Special Collections Storage 9,000

11,000

10,000

Storage for library and special collections
Collections Workrooms; Collections
materials; to be subdivided once
Access & Reading Room
collection groups are better understood

C

Vault

0

500

250

High-security storage for weapons, small, Object Storage; Collections
Workrooms
and/or high-value objects

C

Iowa Arts Council Storage

1,350

1,500

1,500

Discrete storage for objects belonging to
Collections Workrooms
the Iowa Arts Council

1,200

1,500

800

Space to conduct collections work such as
Collections Storage; Collections
cataloguing, research, and other
Supplies Storage
curatorial and registratial activities

Collections Care

C

Collections Workrooms

C

Conservation Labs

2,700

3,000

1,500

Highly technical conservation space with
capabilities for objects (including largescale, such as furniture), textiles, and
paper. Placement, ventilation, layout,
Collections Supplies Storage;
equipment, and other technical
Photography/Digitization Suite;
requirements to be established in
Hazardous Materials Storage
conversation with staff conservators and
specialty conservation lab expert due to
highly technical nature of space as well
as need to ensure OSHA compliance

C

Collections Supplies Storage

0

200

50

Storage of incoming and outgoing objects Collections Workrooms;
awaiting processing or incorporation into Conservation Labs; "Clean"
the collection
Exhibition Prep

C

"Clean" Exhibition Prep

0

600

400

Dust-free environment for preparing
objects for exhibition

400

As square as possible, with lighting grid
and lockable storage for equipment.
Lighting grid is a fixed metal track or grid
suspended from the ceiling, so that
Collections Workrooms;
photographic lights can be clipped to it
Conservation Labs; "Clean"
and focused on objects below. Camera
Exhibition Prep
can be mounted on the grid to shoot
objects such as quilts. Also includes
technology for high-resolution 2D and 3D
scans

C

Photography/Digitization Suite

0

600

Collections Storage; Collections
Supplies Storage;
Photography/Digitization Suite;
"Dirty" Exhibit Prep
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Collections Transit & Handling
2,000

1,500

Dock and loading areas configured for
only collections use; drive-in dock with
ability to enclose truck

Collections Shipping & Receiving

Collections Shipping & Receiving

600

400

For collections loading/unloading only

Collections Loading Dock; Crating &
Uncrating; Transit Storage

C

Crating & Uncrating

600

400

For uncrating and crating incoming and
outgoing exhibitions and collections
objects

Collections Shipping & Receiving;
Staging Area for Temporary
Exhibitions; Temporary Galleries;
Crate Storage

C

Crate Storage

400

400

Storage for crates from loan exhibits

Crating & Uncrating; Temporary
Galleries

C

Staging Area for Temporary
Exhibitions

600

0

For organizing props, cases, and objects
for exhibition

Collections Shipping & Receiving;
Temporary Galleries

C

Isolation Room

200

150

Room for separating objects as needed

Crating & Uncrating

C

Transit Storage

900

600

400

Allows for storage of loan exhibits or
objects before installation or after
exhibition de-installation

Collections Shipping & Receiving;
Temporary Galleries

56,920

55,400

47,450

500

300

200

Includes a waiting area for visitors

Staff/Service Entry; Lobby; other
office areas

C

Collections Loading Dock

C

Subtotal C
D

Non-Public Non-Collections
Offices

D

Office Entrance & Reception

1,900

Space for 100–170 staff members;
organization and distribution of private
Office Entrance & Reception; other
offices and landscape station to be
office areas
determined based on the DCA's intended
staffing plan
To allow for volunteers and interns to
Other office areas
have dedicated work space

D

Office Areas

16,915

10,000

7,000

D

Volunteer & Intern Work Areas

0

2,000

1,500

D

Staff Lounge

600

500

300

Lounge area for staff

Staff Kitchen; other office areas

Used by staff for lunches, coffee, and
snacks, as they are not typically allowed
to have these in other areas of the
building

Staff Lounge; meeting rooms

D

Staff Kitchen

70

200

100

D

Small Meeting Rooms

0

400

200

D

Medium Meeting Rooms

650

800

400

D

Conference Room

0

800

0

Smart meeting space for 4–6 people @
200 SF each
Smart meeting space for 8–12 people @
400 SF each
Smart meeting space for 16–20 people

D

Copiers/Supplies

548

200

100

Copiers and office supplies storage

Other office areas

D

Staff Restrooms

1,136

400

200

Unisex to code

Other office areas

Space in communal areas to take private
calls or deal with confidential materials;
also functions as area for nursing
Discrete yet near other office areas
mothers, with small fridge for storing
milk

D

Quiet Room

0

100

100

D

BMS Office

0

150

150

D

Retail Office

0

100

80

D

D

Volunteers' Lounge

Dressing/Green Rooms

0

0

500

400

Other office areas
Other office areas
Other office areas

Space monitoring of building systems;
also includes storage of building and
Engineer's Shop & Office
emergency plans
Office space for retail manager and staff;
especially important if shop is
Gift Shop
outsourced

400

Lounge area for volunteers; also includes
lockers for purses and other personal
belongings. May require changing
area/bathroom if volunteers are
uniformed

200

Space to allow speakers, performers, and
other invited guests to quietly prepare
Auditorium; Event & Conference
and change; includes vanities, showers, Center
and toilets

Closest to where majority of
volunteers are stationed, e.g., near
galleries if most volunteers serve as
in-gallery explainers
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D

Staff Lockers/Showers

0

300

200

Space to allow uniformed staff to change
before and after showers. Also allows
those staff electing to bike, run, or walk Staff/Service Entry
to work the opportunity to shower upon
arriving; eligible for LEED points

D

Guards' Locker room, Showers, &
Uniform Storage

0

400

400

Separate shower and uniform space for
security staff; particularly important if
security staff is outsourced

Staff/Service Entry; to be kept
separate from other staff areas

Workrooms
D

Backstage

800

400

0

Backstage area used for temporary
staging of props and sets

Auditorium stage

D

Designers' Studio

2,400

400

200

Exhibition planning area

Staging Area for Temporary
Exhibitions

D

"Dirty" Exhibit Prep

3,140

1,000

500

Light carpentry shop used for small
welding, woodworking, and painting
"Clean" Exhibition Prep
jobs. Ventilation system must be capable
of capturing sawdust

D

Paint Booth

600

200

150

Ventilation system must be capable of
eliminating the spread of fumes

D

Engineer's Shop & Office

0

600

400

For DAS staff on site

D

Catering Food Prep

0

1,000

600

D

Café Kitchen & Food Prep

610

1,000

750

Kitchen dedicated to café food
preparation

D

IT Server Room or Rooms

220

800

400

Likely servers for offices, security, and
digital collections. Size to be determined Clean, dry, secure space; minimal
based on future collections strategy
access
around digital materials

D

Control Room

450

300

Size to be determined per exhibition
concept and needs; for Auditorium and
exhibitions

"Dirty" Exhibit Prep; Hazardous
Materials Storage

Staff/Service Entry; Maintenance &
Operations Storage; restricted and
separated entirely from all
collections areas
Auditorium & Event Pre-Function
For on-site prep, warming, and plating of Space; Event & Conference Center;
Board Room; access from/to Service
food for catered events
Loading Dock
Café; easy access from/to Service
Loading Dock

Auditorium and Galleries

Storage
D

Exhibition Props &
Display Case Storage

4,450

1,000

400

Storage of exhibition materials when not
in use: items such as cases, vitrines,
plinths, and other specialty items

D

Hazardous Materials

350

200

50

Storage for paints and other flammable
materials used in exhibition prep or
conservation

D

Chair, Table, & Event Storage

2,000

600

300

Storage for events-related equipment

D

Retail Stockroom

600

300

D

Maintenance & Operations Storage

3,042

600

400

D

Custodian's Storage

700

400

200

Storage for retail stock
Storage for lights, filters, and other
supplies
Storage of custodian bulk supplies and
large equipment such as floor buffers or Service Loading Dock
carpet cleaners

Conservation Lab; Paint Booth
Auditorium & Event Pre-Function
Space; Event & Conference Center
Gift Shop
Service Loading Dock; Engineer's
Shop & Office
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Service Delivery/Trash

D

Custodian's Rooms

100

150

100

D

Service Loading Dock

0

800

800

D

Staff/Service Entry

0

150

50

25 SF each throughout the building to
allow for easy restocking of restrooms
and other public areas throughout the
day, as well as rapid responses to spills
and other messes

Lobby; Public Restrooms; Café

Separated from Collections Loading Dock
Security Booth
or circulation routes
Staff and service entry separated from
Security Booth
public entrance

D

Security Booth

100

100

100

Office for security staff on duty; includes
monitoring of all alarms and cameras;
also serves to monitor loading docks and
Staff/Service Entry. Must be able to
Staff/Service Entry
supervise use of loading docks. Also acts
as the security and fire control center for
the facility

D

Moving Equipment

0

75

50

Storage for moving equipment

Refrigerated storage of wet garbage and
regular storage of recyclables. Consult
local waste mandates and protocols to
Service Loading Dock
ensure ability to accommodate can/bin
sizes and long-term suitability as
regulations and procedures change

D

Garbage & Recycling

Subtotal D
Total Net

700

800

800

39,631
178,301

28,875
166,775

18,380
100,080

Shared between Collections and
Service Loading Docks
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5. ACCESS, ADJACENCY,
& CIRCULATION
DIAGRAMS
The following diagrams illustrate the recommended space program for the SHB from two
perspectives:
•
•

Visitor access, circulation and adjacencies
Collections, goods and services access, circulation, and adjacencies

These diagrams are illustrative and are not to scale. They should not be read as an architectural
floor plan, but rather as a recommended circulation flow diagram to guide the layout of the floor
plans to meet critical functional requirements for the building. The arrows indicate the
recommended circulation patterns for visitors, staff and services, artifacts, and crates related to
collections.
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6. SYSTEMS &
STANDARDS
This section identifies technical performance standards for building systems, to meet best
practices for museums, libraries, and archives. Particular items in the Department of Cultural
Affairs’ collection may require specific or unique storage or display conditions; for those, the
advice of a professional conservator should be sought.
These systems and standards identify the functional requirements for the State Historical
Building to serve as the home of a collection-based institution, capable of caring for and
ultimately preserving a wide range of materials. They are intended to provide direction to
architects and engineers so that they may develop specifications to which the building will be
constructed. Note that the concepts and performance specifications are preliminary and likely
to evolve over the course of the planning and design process, as greater understanding of the
building and its functions is developed.

6.2 Systems and Standards
The following systems and standards topics are arranged alphabetically for easy reference.
Access, Adjacency, and Circulation: ............................................................................................ 33
Acoustics: ..................................................................................................................................... 34
Air Circulation: ............................................................................................................................. 34
Air Conditioning: ........................................................................................................................... 35
Air Filtration: ................................................................................................................................. 38
Air and Vapor Permeability:......................................................................................................... 40
Alarms: ......................................................................................................................................... 40
Approach: ...................................................................................................................................... 41
Audio:............................................................................................................................................. 41
Building Automation: .................................................................................................................... 41
Ceilings: ........................................................................................................................................ 42
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Doors and Openings:.................................................................................................................... 42
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Access, Adjacency, and Circulation
Access and circulation are critical to maintaining proper collections care, security, and safety.
The current building provides a significant opportunity to manage these considerations.
All public non-collections areas should be accessible, while all collections areas are closed.
Non-public areas must be capable of being closed off to visitors. Office and work areas must
be accessible to staff without opening galleries or public areas. Mechanical, electrical, elevator,
and telecommunications rooms should be accessible by DAS and other service personnel
without requiring them to pass through any public exhibitions and collections or non-public
collections spaces to maintain security integrity.
Collections access doorways and corridors should easily accommodate movement of the
largest collections object and exhibition materials (sometimes in crates) from the collections
loading dock to collections care and storage as well as exhibition areas. A direct linear route is
ideal, as routes with turns require large turning radii and therefore larger corridors.
DOOR OPENING

CORRIDOR

Incoming collections routes should be without steps, and preferably without ramps or turns,
from the collections dock area through all collections processing, workshop, storage, and
gallery spaces. The circulation route should not overlap with public spaces or with non-art
supplies and garbage.
Food and garbage service between the service loading dock, garbage and recycling room, café
kitchen and food prep, café catering food prep and staff kitchen must not follow or cross
collections circulation routes or cross collections spaces, and should be separated as much as
possible from public circulation so as to allow service activities to take place throughout the
day without disrupting visitors.
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Collections areas should not be adjacent to mechanical rooms or have any overhead pipes with
fluids, with the exception of sprinklers. This is detailed further in both the Fire Suppression and
Flooding sections.
Restrooms are to be readily accessible from the administrative offices and staff work areas.
Public restrooms are to be provided on all public floors, in the same location on each floor
when possible. They are to be easily accessible from the lobby, café, visitor center, event
spaces, education/meeting rooms, and visitor circulation, corridors on each floor. School
restrooms are to be near the lobby, accessible when students begin and end their experience
of the building, and the school lunchroom.
Specific room access, adjacency, and circulation requirements are provided in the Space
Program section of Chapter 4 and illustrated in Chapter 5, Access, Adjacency, & Circulation
Diagrams.
Access, adjacency, and circulation may also have to comply with DAS policies and procedures
and fire codes, which may include NFPA 909, the National Fire Protection Agency’s Code for
the Protection of Cultural Resource Properties—Museums, Libraries, and Places of Worship.
Acoustics
In general, noise levels should neither be so low that visitors feel inhibited, nor so high as to be
disturbing.
Noise criteria (NC) ratings can be used to specify levels of ambient noise in each space. In
general, noise levels should be: NC 25 in the event & conference center and auditorium where
performances and lectures will take place; NC 30 in galleries, reading rooms, meeting rooms,
education stations, designer’s studio, and executive areas; NC 35 in lobby and visitor
amenities, retail and foods services, and offices; and NC 40 in non-public workroom areas. For
amplified speech in audiovisual presentations or other presentations anywhere in the building
(including a public address system throughout public areas), articulation loss of consonants
should not exceed 15%.
Noise transmission from facilities such as lifts, toilets, workshops, and mechanical rooms will
necessitate sound attenuation. Acoustic buffering and control materials may be required. The
appropriate STC (Sound Transmission Class) for adjacent spaces must be determined by the
architects based on adjacent occupancies to meet NC ratings.
Air Circulation
Air circulation is critical to both human comfort and the preservation of collections. Air
circulation is central to maintaining stable environmental conditions for the collections, and
the air change rate will have a major impact on energy consumption; therefore, the optimum
rates should receive detailed study as the building is designed and be determined in
conjunction with the building design team, building users, cultural facility experts, and
environmental health and safety professionals. An air lock system that includes vestibules at
building entrances will also contribute to efficiency and stable conditions.
Carbon dioxide (CO2) sensor-controlled outside air dampers are recommended in all airconditioning units. Where necessary, the dampers must also respond to a static pressure
sensor to take account of varying exhaust loads (for example, the paint booth and kitchen
exhaust), so as to maintain a neutral to positive air pressure in the building during the spring,
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summer, and fall. During the winter, the building should be under neutral to slightly negative
pressure.
Exhaust cupboards/hoods/arms are to be located in areas requiring fume extraction (see
Exhaust Systems), but the exhaust fans are to be remotely mounted so that the exhaust ducts
are under negative pressure within the building and noise is minimized. Back-draft dampers,
preferably motorized, are needed in all exhaust ducts to prevent infiltration by unfiltered
outdoor air and to minimize condensation in and on the ducts. The ducts are to be insulated
near where they penetrate the building fabric. Duct silencers will ensure that exhaust fan noise
is not objectionable to staff.
Air changes and the minimum ventilation rate should be studied carefully. Key considerations
when establishing criteria include:
•
•
•
•

Ensuring enough air circulation to maintain tight temperature and humidity standards
Allowing proper air circulation to prevent mold or other biological growth on walls or other
cavities
Providing the minimum quantity of fresh air required so as to increase the efficiency and
lifespan of mechanical equipment
Flexibility for adjustment over time as space uses evolve and users can optimize systems
to improve performance and reduce operational costs

In all collections spaces, air circulation is vital to both achieve a stable level of relative humidity
(RH) and suppress mold growth. For this reason, it is recommended that fans be capable of
operation during power outages via emergency power outlets in galleries and collections areas.
At the same time, reduced air changes in collections storage rooms, when unoccupied, may be
beneficial to the reduction of energy consumption. Variable air flow rates may be useful for
optimizing the air flow in both collections areas and non-collections areas, such as office
spaces. If such a strategy is adopted, carbon dioxide sensors may be useful to gauge system
requirements.
Installing a permanent monitoring system for CO2 levels is one strategy to both improve
occupant well-being and achieve a higher level of energy efficiency. CO2 sensors may provide
the added benefit of qualifying for LEED points (Indoor Environmental Quality: Air Delivery
Monitoring).
The air circulation system should be designed to provide consistent temperatures throughout
spaces, avoiding pockets of cold or warm air as well as preventing supply air from blowing
directly onto collections. A neutral to positive air pressure is desirable anywhere in the building
where collections are present, as this will reduce the amount of non-treated air from entering
the space and posing a threat to collections.
In Chapter 23, “Museums, Galleries, and Libraries,” the ASHRAE Handbook—HVAC Applications
(2011) recommends strategies for achieving stable environmental conditions.
Air-Conditioning
Maintaining a stable level of relative humidity (RH) is a critical component of reducing damage
to collections. The specific temperature and relative humidity control set points, fluctuation
ranges, and permissible seasonal variations should be established in consultation with cultural
facility staff, conservators, architects, and the building engineer.

Lord Cultural Resources 35

Iowa State Historical Building | DRAFT Facility Strategy

Chapter 23, “Museums, Galleries, Archives, and Libraries,” of the ASHRAE Handbook—HVAC
Applications (2011) provides a framework for specifying classes of control for temperature and
relative humidity for collections. Temperature also affects the chemical and physical stability
of collections. The rate of many chemical reactions will double with each 18°F or 10°C
increase in temperature. However, most museum type of collections are relatively stable, so
chemical reactions take place over a very long time. Therefore the impact of controlling
temperature beyond the level required for human comfort will provide very little benefit;
however controlling temperature is important in controlling humidity as air can hold varying
amounts of moisture based on its temperature.
Photographic collections, some plastics and biological specimens can degrade rapidly at room
temperature and may require cool or cold storage. Temperature can also affect the moisture
content of some organic materials altering their dimensional stability.
Below, centralized humidity and temperature control systems are organized into three zones
according to room function; zones are primarily determined by the presence or absence of
collections.
1.

Fresh Air/Heat Only

Service spaces in the non-public non-collections zone and the public/non-collections zone,
such as the restrooms, general storage areas, and some unmanned equipment rooms.
2. Normal Air-Conditioning (to Human Comfort Levels)
Includes non-collections corridors and passenger elevators, most public non-collections
spaces, and staff workspaces in the non-public non-collections zone. Conditioned to normal
office standards (human comfort, typically in the range of 68–76°F, allowing for season
setbacks to realize energy savings) during public/staff opening hours only. Night temperature
setback can be used if it does not negatively impact climate stability in collections areas or
allow condensation to occur on glazed surfaces.
Climate control in the non-collections zones is to be provided by a ducted air handling system
that incorporates heating, cooling, and humidification. Humidity is to be provided during the
heating season to maintain a minimum of 25+5% RH so as to avoid issues such as
condensation on walls separating collections and non-collections spaces.
3. Collections Control Standard
Includes all Zone B (public collections) and C (non-public collections) spaces and all
collections corridors and elevators. Full climate control provided by a ducted air handling
system that incorporates heating, cooling, controlled dehumidification with reheat, and
humidification.
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The temperature set point and fluctuation shall be 70+2°F, possibly raised to 72°F during the
summer and lowered to 68°F during the winter. The temperature operating range at the room
temperature sensor is limited, to prevent people from feeling too hot or too cool as the
heating/cooling equipment cycles and to facilitate the maintenance of stable/controlled RH
conditions if the temperature is stable and there are no other variable in the control strategy.
Temperature fluctuation throughout the space will be greater than +2°F because of
temperature stratification and localized climate influences. Most HVAC equipment in
collections areas should be operated utilizing proportional control rather than an on/off
control sequence, since proportional control provides more stable climate conditions.
Full redundancy would entail two pieces of each type of critical mechanical room equipment,
each having the capacity to meet the peak load conditions, the January 1% design conditions,
and the July 2.5% design conditions combined with a maximum visitor load. Only one piece of
each type of equipment would need to operate to meet these peak load conditions. Since each
of the two pieces of equipment can handle 100% of the load, the redundancy factor is 200%.
Instead of providing 200% redundancy, an equipment redundancy capacity of 60–75% is
required per piece (for example, boilers, chillers, pumps, humidifiers, and cooling towers), for a
total capacity of 120–150%. Critical equipment should be identified through discussions with
staff, cultural facility experts, and engineers with a keen understanding of local conditions and
maintenance and emergency issues likely to arise.
Smaller-capacity equipment will run more efficiently more of the time, since it will more
closely match the average load. At least two of each type of critical equipment will be required,
and on the worst climatic and peak load days, both pieces of equipment will need to operate in
order to attain sufficient capacity, along with some reserve capacity. The average load should
be determined and the equipment sized to exceed it somewhat so that one unit can handle the
average load on its own. For example, on a daily basis during the summer, one chiller should
handle the load for 16–20 hours per day, with both units operating 4–8 hours per day.
The fans are to operate 24 hours per day to provide air circulation (see also Air Circulation)
within the collections spaces. Return air should be taken from low-level (baseboard-level) slots
within collections spaces, combined with high-level supply. Control sensors are to be wall
mounted at collection height within collections areas, in spots likely to best represent the
typical conditions found throughout the space—not, for example, where the incoming air may
influence readings. Climate conditions must be monitored by space-mounted sensors and be
adjustable for each room via the BMS system. Also, flexibility for relocating sensors should be
considered in collections areas, as exhibits and storage layouts change over time, and sensors
may need to be reconfigured from time to time.
The mechanical engineers will need to run energy use computer simulations to determine the
most economical but environmentally stable and acceptable combination of temperature and
RH set points to be used during the year. For long collection life, the lower the temperature, the
better; but low temperatures will be difficult and expensive to attain and maintain during the
summer due to the quantity of moisture that will need to be removed from the high-humidity,
high-temperature exterior air. The lower the interior temperature and RH during the summer,
the greater the stress that will be applied to the building fabric as moisture tries to infiltrate the
inside. Furthermore, the lower the interior temperature during the summer, the greater the
chance that condensation will occur on uninsulated, conductive materials such as exhaust
ducts. The condensate can lead to building fabric deterioration and the growth of mold.
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A constant-volume reheat air handling unit (AHU) should be provided in collections spaces. If
an AHU serves more than one space, individual reheat coils and humidifier distributors should
be fitted to each supply duct so that the spaces can be individually controlled. The reheat coils
and humidifier distributors are to be located in a mechanical room. Each AHU should be
equipped with variable speed drives (VSD) so that actual space loads can be closely matched
and so that the unoccupied air circulation rate can be lowered to save energy, as long as
climate stability is not adversely affected.
The outside (makeup) air should be preconditioned prior to being distributed to the various
collections zones’ AHUs to remove excess humidity, cold, heat, and particulate and gaseous
pollutants. To lower operating costs, the makeup air and the exhaust air should be cycled
through a heat recovery unit prior to preconditioning the AHUs in order to preheat or pre-cool
the makeup air at little cost.
Air Filtration
For long-term collections care, it is important to remove as much dust as possible from
objects, as dust and other particulates can lead to damage-causing chemical reactions. Air
filtration is necessary to reduce dust, particulates, and pollutants that may be damaging to
collections.
All building materials should have volatile organic compound (VOC) levels that are as low as
possible to meet human safety requirements and indoor pollutant standards for collections. In
general, the levels set for collections are more stringent; however, the indoor air quality
metrics set by sustainable design guidelines, such as LEED (Leadership in Environmental and
Energy Design) requirements, may additionally be considered.
The most common solution to the problem of dust and other particulates is the inclusion of
particulate filters in the air handling unit (AHU) of the climate control system. The
effectiveness of a filter is based on its ability to collect particulates at or over a certain size on
its surface. Since the filter is located in the path of the air that is circulated by the air handler, it
creates a static pressure within the system, requiring the fan to work harder to move air. It is

critical to determine the level of filtration required early in the planning stages, since the size of the
fan unit has to match the static load of the filter. It is not possible to add a high-efficiency fan or filter
that is beyond the capacity of the system after the system is installed.

A relatively high-efficiency filter is best. A dust-spot efficiency rating of 90–95%, capable of
stopping particles as fine as tobacco smoke, is preferred; certainly, efficiency should be no less
than 80–90%. The American and European ratings for these levels of filtration are MERV
13/EU 7 at 80–85% and MERV 14/EU 8 at 90–95%, where MERV stands for minimum
efficiency reporting value for air-conditioning and heating filters. In comparison, the MERV
rating for normal air-conditioned areas is 8.
The removal of gaseous pollutants requires special filters containing a medium that absorbs or
chemically breaks down targeted gases. In order to ensure good protection and infrequent
maintenance, a large amount of a substance such as activated carbon or an oxidizing agent
such as potassium or sodium permanganate impregnated on alumina needs to be incorporated
into the filter bank of the air handling system. These gas-phase filters take up a lot of space
and impose a high static pressure load on the system. As a consequence, these types of filters
must be designed into the system and cannot be retrofitted after the fact. Because of the initial
costs involved in installing such systems and the relatively high cost of maintaining them when
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the medium’s effectiveness is depleted, the use of gas-phase filtration is not widespread within
museums.
The decision to install such a system should be made through discussion with staff,
professional conservators, and engineers and must take into account the quality of outside air,
since the need to protect against a highly polluted environment could justify this level of
investment in air treatment. Important in making this decision is evaluating how local
conditions compare to professional standards for acceptable levels of gaseous pollutants.
ASHRAE Standard 52.2-2007, Methods of Testing General Ventilation Air Cleaning Devices
for Removal Efficiency by Particle Size, provides guidelines on testing the efficiency of gaseous
air filtration systems. As a guideline, ASHRAE Handbook—HVAC Applications (2011), Chapter
23, “Museums, Galleries, Archives, and Libraries,” Subsection 15, provides the following
pollutant limits in ppb (parts per billion) for collections:
Nitrogen Dioxide (NO2)
Ozone (O3)
Sulfur Dioxide (SO2)
Hydrogen Sulfide (H2S)
Acetic Acid (CH3COOH)
Formic acid (HCOOH)
Formaldehyde (HCHO)
Total VOCs (as hexane)

Sensitive Materials
<0.05 to 2.6
<0.05
<0.04 to 0.4
<0.010
<5
<5
<0.1 to 5

General Collections
2 to 10
0.5 to 5
0.4 to 2
<0.100
40 to 280
42 to 78
10 to 20
<100

The use of high-voltage electronic (electrostatic)-type air filters is to be avoided because of
the danger of ozone generation, which can damage collections. The mixed air stream should be
filtered by a 30% efficient prefilter, followed by an activated carbon filter, followed by a 90%
efficient final filter.
Particularly sensitive collections items may require additional air filtration exceeding the
performance requirements for general collections. Whether these and collections storage
areas are to maintain the limits for sensitive materials or general collections will be determined
through consultation with the cultural facilities conservation staff and/or a professional
conservator.
External air intake and exhaust grilles are to be physically separated by a distance sufficient to
prevent the recirculation of exhaust air from the HVAC system. The external air intake grilles
are also to be physically separated from boiler flues, paint booth exhausts, fume exhaust
systems, kitchen exhausts, restroom exhausts, and other elements that may contribute to the
introduction of fumes or poor-quality air into the mechanical system and building. Tall exhaust
stacks should be utilized to ensure that fumes are effectively diluted and carried away from the
building. Intake and exhaust locations are to take into consideration prevailing winds and site
conditions. In particular, air intakes are to be situated away from locations where vehicle
exhaust, especially from vehicles at the loading docks, will be drawn into the building, and
away from any location where outdoor cooking occurs.
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Air and Vapor Permeability
Air and vapor permeability is an important consideration to reduce pollutants, to increase
thermal comfort, and to decrease building envelope deterioration and energy consumption.
Restricting the entry of foreign contaminants into collections areas is especially important.
Contaminants include gaseous vapors and particulates, as well as biological hazards such as
pests, vermin, insects, plant and fungoid spores, and other organisms that may promote
conditions that could cause deterioration of collections.
The spray, sheet, and panel-type materials intended to provide the principal resistance to air
leakage should have an air leakage characteristic not greater than 0.02 L/s·m2 measured at an
air pressure difference of 75 Pa. The total assembly should have an air leakage characteristic of
not greater than 0.1 L/s·m2 measured at an air pressure difference of 75 Pa. The air barrier
system shall be continuous across construction, control, and expansion joints; across junctions
between different building assemblies; and around penetrations through the building
assembly. The water vapor permeance of the building assembly should be a maximum of 15
ng/Pa·s·m2.
See also Insulation.
Alarms
Alarms are critical in alerting staff and authorities of potential incidents. Several different types
of alarms are recommended:

Fire Alarms and Detection: Both heat and smoke detectors should be present in the building.
Heat detectors should only be used in areas where smoke detectors may be subject to false
alarms, such as kitchens or labs. Smoke detectors should be used in all non-collections spaces
as well as in collections spaces. The fire alarm and detection system must be monitored 24
hours a day, 365 days a year, with appropriate links to responding agencies.
Panic Alarms: Panic alarms, both portable and hardwired, are to be provided at specific

locations, such as the retail sales counters, the ticket counters, and the security desk, as well
as carried by security personnel on their rounds and monitored on and off site.

Security Alarms: Security alarms are to be placed in consultation with the security consultant.
Frequently, the building design will influence where and how many security alarms are
necessary. Verified (dual technology) passive infrared motion detectors or DAVID (digitally
analyzed video intrusion detection) or a similar system is beneficial in most spaces, with
magnetic switches and glass breakage detectors on perimeter openings and specific internal
doors, all connected to an emergency power supply and monitored on site, with direct (not
through switchboard) telephone connections to a policing service with a maximum five-minute
response time.
Temperature Alarms: Temperature sensors are to be provided in cool or cold rooms containing
collections and/or each refrigerator or freezer containing artifacts or specimens, with each
sensor monitored by the building management system (BMS).
Water Alarms: As per code, water flow in a sprinkler system will annunciate at the fire alarm
panel. In addition, water detectors (sensor tape, stand type, and sump attachment) monitored
by the BMS are to be provided in sensitive collections areas or other areas at risk of flooding.
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Emergency Power to Alarms: All alarms should be connected to an emergency power supply

(UPS plus emergency generator) with the capacity to provide monitoring for 72 hours in
addition to operating the alarms for five minutes.

Alarm Monitoring: All fire, panic, and security alarm systems are to be monitored 24 hours a
day, 365 days a year. Alarm systems should have direct (not through switchboard) telephone
connections to off-site police and fire services, with a maximum five-minute police and fire
service response time. These systems should be connected to an emergency power supply
with the capacity to provide monitoring for 72 hours and still have power to operate the alarms
for five minutes.
NFPA 909: National Fire Protection Association Code for the Protection of Cultural Resource
Properties provides standards for both fire and security alarms in museums. This document
could be considered as a guideline in planning and designing the security and fire alarm
systems if not required by local building code.
Approach
Non-dusting surface should lead to slush collectors and walk-off mats at all entry points, in
order to limit the amount of dirt and water brought into the building by staff and visitors.
Audio
A programmable audio system is desirable for public and most non-public areas of the cultural
facility. This centralized system should be programmable by zone, to provide distribution of
audio (for example, music plus voice-over or special effects) to gallery or event areas
separated from the public address system. Override control of the audio system should be tied
into the public address system in the security booth.
Building Automation
Building automation contributes to a “smart” system that improves overall efficiency,
performance, and stability. Such a system for the control and monitoring of building
environmental systems could include electronic sensors with indoor and outdoor lighting,
temperature control, humidity control, air circulation, air filtration, and flood monitoring.
Building automation typically includes the heating, ventilation, and air-conditioning (HVAC)
systems and utilizes a computer-based direct digital control (DDC) building management
system (BMS). The BMS computer would be set up to control, monitor, alert, and report on
status, conditions, preventive maintenance, and temperature and humidity in each collections
area.
Climate control equipment can use a variety of controllers. On/off control is discouraged, as
this tends to promote small but frequent environmental fluctuations. A preferred system
would use proportional control or proportional-integral-derivative (PID) control, which helps
the system automatically compensate for changes.
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Control sensors should be wall mounted within the galleries with care to ensure accurate
readings. The electronic humidistats will need to be of a low drift factor, high repeatability, and
high-accuracy design. There will be a terminal for the BMS in the BMS office and in the
security booth, as well as the capability to monitor the BMS via the Internet on regular
computers or handheld devices. The fire and security systems should be centralized on
separate control computers in the security booth.
Ceilings
Collections items and related exhibition support equipment can be suspended from ceilings.
Therefore, ceiling specifications should be taken into consideration during the facility design
phase.
Skylights pose risks to collections and are generally discouraged over collections areas. Most
collections materials can deteriorate with direct or indirect exposure to natural light.
Furthermore, skylights present the potential—indeed, the high likelihood—for leakage and
failure.
Gallery ceiling beams should permit the hanging of three-dimensional objects and/or
information displays. It is recommended that each hanger be capable of holding at least 200
pounds, and hanging points should be well distributed throughout galleries and other areas
likely to feature collections items or artwork. Suspension capability of ceiling beams may be a
minimum of 4,000 pounds per gallery (to be confirmed by the SHB); however, the exact
capacity should be determined in consultation with an engineer based on the weight of the
object to be suspended. As with the display of any object, a specialist in hanging collections
items should be consulted.
The color of the ceiling can affect the visitor experience. Generally, it is recommended that
ceilings be white or a light-toned neutral color. White will reflect light throughout the space,
making the space seem more brightly lit, and it will not influence the color of the reflected light
and therefore the color of the art in the room. White paint also absorbs ultraviolet (UV)
radiation, an advantage if the ceiling is used to provide indirect fluorescent light or if daylight
will be present.
In gallery spaces, floor-to-ceiling heights may vary to provide “intimate” spaces or,
alternatively, double-height spaces; heights typically range from 14 to 22 feet.
Floor-to-ceiling height in collections work and closed storage areas and movement corridors
should be a minimum of 12 feet clear. This provides 2 feet of air circulation space and 2 feet of
space for ducting and services above an 8-foot-high storage unit.
Doors and Openings
Doors should be selected carefully both to ensure a positive visitor experience and to mitigate
risks to collections, such as burglary or fire. All regularly used public and staff entrances should
be of a vestibule design.
All doors must be fire-rated to code, with the exception of collections and transit storage
areas, which require additional fire protection for a minimum two-hour fire rating. The doors
should match the fire rating of the fire dampers, walls, roof, and floor to mitigate the risk of fire.
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All exterior doorframes are to be well insulated to lessen the quantity of unfiltered air entering
the building and designed to help protect against pest infestations. Exterior doors are also to
be insulated. They should be made of thermally broken, reinforced hollow metal; secured with
either 6-pin biaxial deadbolt locks with a minimum 1-inch throw or with electrically interlocked,
concealed, vertically firing panic hardware; and monitored by recessed magnetic switches as
well as glass breakage detectors if appropriate. All outward-opening doors require nonremovable pin (NRP) hinges. This includes all emergency stairways and building exits.
Viewing windows should be installed in all doors through which collections move. They should
be approximately 3 inches wide by 18 inches tall, with the bottom of the window located
approximately 4.5 feet above the floor.
The largest truck opening is 8 feet wide by 11.5 feet high; therefore, collections movement
doors and corridors should ideally have a minimum opening size of 12 feet wide by 12 feet high,
with wider openings for ease of movement at turns. The existing ceiling heights will limit the
height of collections doors to a maximum of 10 feet on the lower two levels. Collections areas
should have overhead or rolling (coiling) doors. CCTV cameras should be installed both inside
and outside the collections loading bay/dock to enable viewing of the overhead and personnel
doors.
Smoking should not occur within the facility for many reasons. In addition to the human health
concerns, smoking carries a risk of fire and emits pollutants that damage collections items.
Smoking should be prohibited within 25 feet of any doors, windows, or air intakes. A smoking
area should be designated.
Electrical Systems

General Power Requirements: Readily adaptable power, computer, and communications systems
are to be provided in the collections work areas, all public assembly spaces, and the general
office. There should be control over power fluctuations or dedicated lines, with all 120-volt
circuits controlled to prevent brownouts and power surges. A sound system with separate
distribution to each gallery and to other selected public spaces, such as the lobby or education
stations, will be required.

Gallery Power Requirements: Recessed power outlets are useful in exhibition areas to provide
flexibility in changing exhibit functions. It is recommended that recessed power outlets and
data ports be provided in the gallery walls at baseboard level. A 12-by-12 power grid should
also be provided inset into the floor, and in the ceiling. No location should be more than 6 feet
from a power or data connection. Readily adaptable power, computer, and communications
systems are to be provided in collections storage, workshops, all public assembly spaces, and
offices.
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Emergency Power Requirements: Emergency power provides necessary support to building
operations during power outages and other interruptions in service. Sustained or rolling
blackouts can last for days, and the institution must be prepared to maintain continuity of
operations for key building and security support systems. An emergency battery,
uninterruptible power supply (UPS), or emergency generator will be required to provide up to
72 hours of emergency lighting, fire detection and alarm, and security and surveillance
systems; the PA system; sprinkler and hose reel pumps; and elevators for use by firemen, plus
any other services required by code or to protect the collections. In collections storage areas,
standby generator–powered lighting and power outlets are required to allow monitoring of the
collections, the use of portable climate control equipment, the safe removal of art, the
wrapping of art, and other procedures during an emergency. Potentially, a portable generator
(possibly a guaranteed access rental) could be used to power these circuits if a standby
generator is not provided for the building. An assessment of the historical frequency and
duration of power outages (average and longest) should be undertaken in order to make an
informed decision on the emergency power generation requirement. Detailed emergency
power loads will need to be determined during future design stages.
Elevators
Elevators will be required to access public, staff, and service areas as well as collections and
exhibits on all building levels (existing elevators may be retained and/or replaced or modified).
At least one elevator will need to provide access to any mechanical penthouse areas for the
movement of supplies such as air filters and chemicals and replacement parts such as fan
motors.

Freight Elevator: Doors may need to open on both ends or sides.
•
•
•
•
•
•
•
•
•
•
•
•

Collections control zone RH and temperature
Lift shaft dimensions: up to 13 feet x 28 feet
Motor room: 10 feet x 13 feet
Internal car size: up to 10 feet x 25 feet, open top
Door opening: minimum 10 feet wide x 10 feet high (potentially providing taller doors on
some floors)
Pit depth: 5 feet
Overhead clearance: 16 feet
Capacity: minimum 8,000 pounds
Lockable doors
A smooth floor so as to avoid inducing vibrations in carts
Power-operated doors
Key or card interlocks to prevent unauthorized use

Passenger Elevators: Doors may need to open on both sides or ends. A prototype specification
for a passenger elevator follows:
•
•
•
•
•
•

Normal heating and air-conditioning during open hours
Lift shaft dimensions: 10 feet x 12 feet
Motor room: 10 feet x 13 feet
Internal car size: 6.5 feet x 10 feet x 8 feet high
Door opening: 5 feet x 7 feet
Pit depth: 5 feet
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•
•
•

Overhead clearance: 16 feet
Capacity (loading): 2,200 pounds (15 persons)
Doors: lockable

Exhaust Systems
Special exhaust systems may required in at least the following spaces:
•
•
•
•
•

Kitchens
Conservation lab
“Dirty” exhibit prep
Paint booth
Security Booth—low noise level necessary; therefore, roof-mounted remote fans are
required. Same requirement for any room where the fans run for extended periods of time
in an occupied space.

In addition, there will generally be a code requirement for air to be exhausted from spaces such
as the restrooms, kitchens,custodian rooms, and elevator mechanical rooms.
Preferably, exhaust systems will have low-leakage back-draft dampers and/or variable speed
drives so that small amounts of air can be exhausted continuously to prevent condensation
within or on the ducts. The ducts should be well insulated in the vicinity of exterior
penetrations to reduce the possibility of condensation. Remote fans mounted external to the
building are best, as they ensure that the exhaust ducts are under negative pressure within the
building and remove a source of noise from occupied spaces. The exhaust systems are to be
equipped with duct silencers so that noise levels within exhausted spaces are not
objectionable to staff that work in the vicinity. Explosion-proof fans and motors are to be used
where necessary, as are chemical-resistant fans and ducts. In rooms with large and varying
exhaust loads, variable supply volumes are to be interlocked with the exhaust systems. Tall
exhaust stacks are best, as they work to ensure fumes are effectively diluted and carried away
from the building.
Exterior Lighting
Exterior lighting brings attention and aesthetic value to the facility at night and impacts the
safety and security of the property. Lighting not only has a psychological effect by instilling a
sense that activities are monitored, but also provides support for some electronic security
systems. For example, landscaping and facade lighting is to be provided and coordinated with
outdoor CCTV camera locations and fields of view. Automatic day/night off/on illumination
with high-intensity discharge (HID) lamps shall also be provided over all back and side
entrances/exits. In some cases, “exterior light artwork” or building projections can be
commissioned to further the institution’s message or to enhance the atmosphere of a special
event.
Principles identified in CPTED (Crime Prevention through Environmental Design), in general,
encourage greater use of exterior lighting to improve public safety and natural surveillance.
The services of a professional lighting consultant and designer should be utilized to allow for
the security lighting requirements to be met in a way that does not negatively impact the
architecture or design concept and philosophy and sustainable strategies such as LEED
(Leadership in Environmental and Energy Design).
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Fenestration
The use of fenestration is strongly discouraged in galleries and collections areas, as daylight
poses myriad risks to collections. These include water leaks, reduced insulation, criminal
intrusion, and damaging light levels. Should fenestration be used in collections areas, it is
strongly recommended that all windows:
•
•
•
•
•
•

Have control and/or blackout capability to meet low-level indoor lighting levels
Limit UV levels to a maximum of 10 µW/lumen and are fritted to limit maximum light
levels
Are triple-glazed with high thermal value
Have frames that are thermally broken and insulated for both energy efficiency and
extreme weather
Be resistant to risks that include criminal intrusion and flying debris from natural disasters
Be carefully designed and inspected during construction to ensure that standards are
carefully adhered to

Office areas, education stations, school lunchroom, meeting rooms, front-of-house food
service areas, and lobby spaces should have natural lighting when possible, with coverings to
control for glare. Depending on the design of the building, operable windows may be
acceptable in these areas, provided that air filtration and temperature control standards in all
collections areas are met, along with all other provisions, such as security/intrusion
requirements.
It is good practice to perform a daylight study in the design development stages to review
seasonal extremes of natural daylight and sunlight conditions.
Fire Suppression
Fire presents a potentially catastrophic threat to people, collections, and buildings. Even a
small fire can quickly pose a risk to human health and spread to collections areas. Large
collections storage areas are particularly vulnerable to the risk of fire.

Fire Extinguishers: Portable carbon dioxide (CO2) extinguishers with a minimum charge of 7
pounds of extinguishant for Class B (flammable liquids and grease) and Class C (electrical)
fires are recommended. Pressurized water extinguishers with a minimum of 2.5 gallons of
water for Class A (wood, paper, textiles, ordinary combustibles) fires are recommended.
Mobile mist units may be investigated for use in collections areas.
Fire Rating: All finishes are to be fire resistant, with low smoke and flame spread numbers.

Code fire rating for life safety for structures is required throughout. In addition, the collections
storage and transit storage areas should have a minimum two-hour fire rating. A two-hour fire
rating should provide the time necessary to prevent the spread of fire from non-collections to
collections areas.

Sprinkler System: must be provided. There are many options when selecting sprinkler
systems—wet or dry pipe; pre-action or regular systems; sprinkler, mist, deluge, or waterless
suppression.
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A water-based fire suppression system is typically the preferred system to be installed
throughout the cultural facility. Wet-pipe sprinklers are typically preferred to dry pipe. This
means that water will be present in the pipes of a suppression system during normal
conditions. The vast majority of systems are wet pipe, as it is the cheapest and easiest to
install and maintain and is quickest to respond in case of a fire. Dry-pipe systems can be
utilized when the risk of freezing pipes is significant; since they are not filled with water, there
is less risk of overhead leakage in collections areas. Policies against placing collections under
water have led some museums to resist wet-pipe sprinklers or to refuse to lend their objects to
museums with such equipment. Dry-pipe systems are more complex to design, install, and
maintain; are significantly more expensive than wet pipe; have delayed response times to fire
(thus limiting their effectiveness); and are susceptible to corrosion within the pipe once it has
been tested with water, so that they discharge rust particles when in action. If not properly
maintained, there is a risk that the water control valve on a dry-pipe system will not open and
will prevent water from filling the pipes when activated by the fire detection system. For all
these reasons, wet-pipe sprinklers are usually recommended by fire departments as well as
considered to be best practice for cultural facilities.
Some sprinkler systems, called “pre-action” systems, require a preceding event, such as an
alarm from a smoke or heat detector, before the system is triggered. This prevents accidental
activation—which is a risk in and of itself in museums with high-value or irreplaceable
collections. A pre-action wet-pipe sprinkler system is very frequently the recommended
choice.
Throughout the museum, a variety of outputs may be used to provide the appropriate
response to fire and limit its spread. Each type of space should be considered and the most
appropriate system selected, based on the activities in and contents of the room. For example,
an atrium may warrant a deluge system (a steady stream of water) due to the risk of fire
spread and its role in egress; a server room, vault, or works-on-paper storage area may require
a waterless solution (such as FM-200 or another gas) due to the value of its contents and
relatively small space. Mist systems are increasingly being used in museums and heritage
buildings due to their ability to direct water to the source of the fire; as water molecules are
carried in the air, these systems quickly extinguish fires with less water than traditional
sprinkler systems (meaning less water on collections), preventing the potentially harmful force
of a sprinkler deluge.
See section on Sprinklers for details, including type of pipe to use.
Flooding
Flooding presents a potentially catastrophic threat to the collections. Great care is required for
the placement of collections, including attention to collections storage areas and their
relationship to the building’s plumbing system and other aspects related to flooding.
A plumbing failure of any scale causes water to leak throughout the facility. Because of this,
collections spaces should not have water tanks, water-cooled chiller plants or toilets, boilers,
or workrooms that contain water above or beside them. Pipes containing liquid—such as
heating supply and return, chilled or condenser water supply and return, domestic hot, cold, or
recirculating water, drain/waste/vent piping, or rainwater leaders—cannot be run through
collections spaces. Only those pipes essential for fire suppression and sprinklers should be
present in collections areas. Pipes in rooms or corridors above or beside collections spaces
should be avoided if possible.
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To prevent flooding in collections spaces, mechanical rooms should be at a lower floor level
than collections. In the event of a mechanical or plumbing failure, this will prevent water from
flooding into and damaging collections areas. It is recommended that mechanical rooms be 1–3
feet lower than the floor level of the lowest collections space, even if these two types of space
share the same general level. The lower floor level will depend upon the estimated volume of
fluid that might be released in the event of pipe or equipment failure.
External flooding poses a less frequent but potentially catastrophic threat to a collection.
External floods have damaged or destroyed many collections, even for facilities that are above
the FEMA (Federal Emergency Management Agency) 100-year flood zones. The 2009 U.S.
Global Change Research Program publication Global Climate Change Impacts in the United States
predicts that the Midwest will experience increased volatility in precipitation, resulting in more
frequent flood conditions. The risk of external flooding should be carefully considered for the
long-term preservation of the collections. Basement walls and floors must be treated to
prevent water migration; floor drains must be fitted with backwater valves; and the elevator
shaft pits must be fitted with a sump pit and pump.
Museums with significant risk of flooding and/or vast collections of works on paper may
consider providing some freezers in the building, as freezing is one of the common techniques
for beginning treatment of wet paper or other materials.

Lord Cultural Resources 48

Iowa State Historical Building | DRAFT Facility Strategy

Floors
Live load capacity may be to code in non-collections zones, but should be at least 200 pounds
per square foot in collections areas. In general, the point load capacity for collections areas
should be at least 1 short ton (10 kN). All of these numbers may vary depending on the weight
of objects and storage systems. The exact number will need to be confirmed by the structural
engineer and will need to take into consideration the preexisting condition of the building and
the weight of objects and storage systems.
Besides meeting the floor loading requirement, the floors must mitigate vibrations that would
cause objects to vibrate and/or move, due to either internal sources, such as people walking,
equipment being rolled, or operating equipment, or external sources, such as traffic, rail
networks, or construction.
See Materials and Finishes for floor finishes.
Food Services
Food services are required in cultural facilities and enhance the visitor experience. However,
food and beverages represent hazards for collections and visitors if not treated properly. Pests
can spread from food into collections, and the migration of smells from food areas can make
the visitor experience unpleasant. For these reasons, food and food waste should have
separate travel paths from collections and should not cross collections zones, including
corridors, or be transported via freight elevators dedicated for collections. It is also
recommended that organic disposal areas be refrigerated.
More often than not, food service at a cultural facility is contracted to a third-party vendor. It is
best to work with the vendor directly, or with a museum food services consultant, to ensure
that the full range of needs can be met.
See Kitchens for more information on planning design requirements and Pest Control for ways of
mitigating pest infestation.
Housekeeping
Cleanliness, the control of dust and waste, and the prevention of the arrival and proliferation of
harmful vermin, insects, and microorganisms are important to providing a good environment
for people and collections. Consideration should be given during building design to ease of
cleaning hard-to-reach spaces such as upper areas of high-ceilinged rooms.
For exhibit prep and/or conservation functions that create large quantities of dust, provide a
dust capture system, preferably located outside the building. The more efficient the dust and
fume capture system, the less stress will be placed on the air handling system. Therefore, the
specific types and sizes of dust and fume capture systems should be selected carefully.
Another important measure is to avoid the use of poor-quality carpets, especially in highly
trafficked public areas. As carpets wear, they generate a large amount of dust. Refer to
Materials and Finishes for recommended floor finishes.
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Humidification/Dehumidification
Humidity may be the most significant environmental factor when it comes to preventing
damage to collections items. Too high a relative humidity (RH) level will encourage biological
attack such as mold growth and chemical or physical instability; and too great a fluctuation will
create a high risk of dimensional instability such as mechanical damage to collections objects,
particularly vulnerable objects.
Unlike most other applications, HVAC design for collections buildings is more concerned with
humidity control than temperature control. Maintaining widely different conditions in zones
using the same air handler can be difficult to achieve.
Temperature and relative humidity set points need to be balanced. In a warm, humid
environment, it requires a great deal of energy to maintain a temperature at the moderate to
slightly cool range of human comfort at a low- to mid-RH range of 35–50% RH. Conversely, in
a cold climate, it requires a great deal of energy to maintain a temperature at the mid to high
range of human comfort at a mid-RH range of 50% RH. Seasonal adjustments are therefore a
useful tool for finding a set-point range that meets the needs of people, collections, and
budget. Set points may be varied slightly each month in the spring, and varied in comparable
stages in the opposite direction in the fall. The environmental set points for collections areas
should be determined in consultation with the cultural facility staff, conservator, preservation
architect, and building engineer. If the institution would like to be able to accept international
loan and high level traveling exhibitions, the set point would likely be 45-50% RH with a short
fluctuation of + 5%. While systems would be designed to these tight standards, the building
would have the flexibility to be operated with greater variation to realize operational efficiency
yet allow for tight controls when called on.
To achieve the RH set points, steam-to-steam humidifiers, electric element stainless steel
humidifiers, or standard humidifiers fed steam from a steam-to-steam heat exchanger or from
a clean steam generator should be used. Consideration could be given to using reverse
osmosis–treated water in the steam humidifiers to ensure no carryover of chemicals with the
steam.
Chapter 24 of the 2008 ASHRAE Handbook—HVAC Systems and Equipment and Chapter 23 of
the 2011 ASHRAE Handbook—HVAC Applications provide further information on humidification
and dehumidification systems and offer engineering guidelines for achieving controlled
humidification/dehumidification.
Insulation
It is recommended that higher insulation for walls, roof, and floors be pursued to reduce
energy consumption, maintain stable environmental conditions, and protect the collections
against severe swings in temperature and humidity in the event of mechanical failure.
In general, insulation should provide climate stability in collections areas for at least 72 hours
in the event of a loss of mechanical climate control systems. Ideally, non-collections rooms will
be used as a buffer, placed around the perimeter of the building, with collections rooms
located on the interior, such that they do not have direct contact with any exterior walls, floors,
or ceilings. If a collections space has an exterior wall, a stand-off secondary interior wall should
be provided to buffer the space from infiltration of cold, moisture, and pests. The stand-off
secondary wall will need to be ventilated top and bottom so that both faces are at room
conditions (and not cooler/more humid or hotter/drier than room conditions).
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Recommended insulation values are to be determined in consultation with engineers during
the design process. Insulation values are typically at least R-23 (RSI 4.1/U 0.043), basement
walls R-13 (RSI 2.2/U 0.077), roof R-36 (RSI 6.4/U 0.028), and floors over unconditioned
space R-27 (RSI 4.7/U 0.037).
An integral vapor barrier that allows internal areas to be suitably climate controlled is also
necessary. See Air and Vapor Permeability for more information on vapor barriers.
It is essential that engineers have experience with the building type and local seasonal
conditions and understand the importance of providing environmental stability for the
collections.
IT Technology
The following IT systems are typically required for cultural facilities:
•
•
•
•
•
•
•
•
•
•

Administration, membership, and bookkeeping
Tickets, bookings, and retail sales system
Fire systems (phone access to police and fire departments—requires 24-hour monitoring)
Security systems (phone access to police and fire departments—requires 24-hour
monitoring)
BMS computer (requires 24-hour monitoring)
Collections cataloguing and management system
Library/archival database
Gallery control systems with multimedia capabilities
Exhibit lighting control
“Smart” meeting, auditorium, and education spaces with videoconferencing capabilities

Kitchens
Due to the risk of fire kitchens present and the fact that kitchens are often under the control of
contracted operators, it is recommended that specialized design services be consulted
regarding the requirements and layout of kitchen areas. A rough in of the space will need to
take into consideration the water supply and disposal requirements; electrical requirements for
equipment such as freezers and refrigerators, dishwashers, exhaust fans, and countertop
equipment such as microwaves; lighting; gas for cooking and hot water; and exhaust ducts and
associated fire suppression systems. Local codes may require special features such as a grease
disposal system or a dedicated staff restroom in the kitchen area.
Refer to Food Services for food circulation information.
Labs—Conservation
Special programming requirements bear heavily on initial decisions about location,
fenestration, security, and climate controls for a conservation lab. The staff conservators, the
architect, and the mechanical engineer are crucial to the successful design of a conservation
lab, due to the presence of special equipment, health issues, and the dynamic nature of lab
mechanical systems. Labs require:
•

Good natural light (some directional as well as ample, diffused light)
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•
•
•
•

Clear access to the collections elevator, if not to collections storage directly
Good security, since work may have to be left out for long periods of time
Proximity to curatorial offices; it is also important that office functions not occur in
conservation lab areas to limit worker exposure
Separation from sources of vibration, noise, dust, and odors

The need for ample natural light calls for placing the labs on an upper floor, ideally the highest.
Another reason for location on an upper floor has to do with mechanical equipment specific to
labs: exhaust fans. Solvents and other harmful chemical vapors must be spirited away through
fume hoods and solvent snorkels by exhaust fans, which are almost always located on the roof.
Labs often are best located on upper floors as to be closest to the roof, reducing the length of
ducting needed to reach the roof.
Lighting—Gallery Spaces
Museum light level specifications are based on the lowest amount of light necessary for a
viewer to appreciate an object on display. Anything above this level is considered to cause
unjustifiable damage. Gallery lighting must balance visible-accessibility objectives (which
favor brighter conditions for visitors with weaker eyesight) with the need to minimize
collections damage (which favors lower lighting conditions). Specific gallery lighting
requirements will need to be determined during the detailed gallery design process.
The unit used for collections light level recommendations measures the amount of illuminance
falling on the surface of an object. This value, referred to metrically as lux, is the amount of
visible radiation based on the human eye’s relative sensitivity to the wavelengths of the visible
spectrum. The nonmetric visible light unit, commonly used in the United States, is the footcandle (fc); 1 fc is approximately 10 lux.
The acceptable level of illumination is based on the relative risk of light damage to an object.
Although cultural institutions have strict specifications regarding the maximum level of
illumination, actual damage is not based on the intensity of light at any given moment in time.
It is based, rather, on the total amount of exposure over time. Cumulative exposure is
determined by multiplying the time of exposure by the level of illumination. This means that
the same amount of damage will occur if an object is exposed to 50 lux for 10 hours (500 luxhours) or to 200 lux for 2.5 hours (500 lux-hours). Two problems with illumination exposure
are (1) what to do if the yearly exposure limit is exceeded and (2) what range of illuminance is
acceptable. Concerning the first point, it would be necessary to have an ongoing monitoring
procedure, with objects replaced on a regular basis as they reach their annual exposure limit.
The cumulative exposure would then be used to determine how long the object would have to
stay in storage before going on exhibit again. The cumulative exposure would have to become
part of the object’s record. Light damage is cumulative; therefore, the lower the exposure, the
longer the work will take to show deterioration. It is strongly recommended that the maximum
annual illumination exposure be as low as is feasible.
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Collections are organized generally into four groups:
•

•

•

High Sensitivity: 50 lux (5 fc) with exposure limited to 120,000 lux-hours per annum
(11,150 foot-candle-hours per annum). Formerly, all paper, photographic materials, and
textiles, many organic natural history specimens, and some unstable plastics and modern
paints were placed in this category. Many museums still use this light level as a categorical
condition for loans of these materials.
Moderate Sensitivity: 100 lux (10 fc). Since not all paper, textile, and photographic
materials are extremely sensitive, some museums have been able to reclassify select
materials into this category. Dyed wood is generally in this category, although some wood
dyes can be highly sensitive. Professional advice is essential in determining the
appropriateness of this category.
Low Sensitivity: 200 lux (20 fc) with exposure limited to 500,000 lux-hours per annum
(46,470 foot-candle-hours per annum). Oil and acrylic paintings are usually placed in this
category, along with undyed organic materials such as leather, wood, and ivory.
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•

Insensitive: 300 lux (30 fc) or more. Objects not subject to damage from light do not
require limits. The 300-lux value is based on the importance of balancing the relative
intensity of illumination of all surfaces within the field of vision at no more than a 6:1 ratio.
If some objects are at 50 lux, brightly lighted objects well in excess of 300 lux will make
the objects at 50 lux look under-illuminated.

In addition, 5 lux (0.5 foot-candles) should be provided at 3 feet above the finished floor for
security lighting in CCTV-monitored areas.
The following criteria should be followed for selecting light sources:
•
•
•
•

•

Correlated color temperature (CCT) of fluorescent and other discharge lamps is to be
appropriate to other light sources in the space and for the light levels being provided. The
color temperature of the source describes the warmth or coolness of a white light.
Color rendering index (CRI) of fluorescent and other discharge lamps is to be a minimum
RA (rendering average) of 85 and RW (rendering worst) of 75. By definition, a fullspectrum source has a CRI of 100.
For infrared heating, avoid direct sunlight exposure and maintain daylight and electric light
readings at the lux levels proposed above.
UV light is to be eliminated in all collections areas. Lighting should be designed in a manner
that does not expose collections objects to damaging light levels, while at the same time
improving the lighting of collections spaces. Maintain a maximum of 10 µWatts/lumen of
UV light at the lux levels proposed above.
Light distribution and directionality: Generally, a focused source is preferred for lighting
specific objects, especially objects with some three-dimensionality, because directionality
provides a greater awareness of surface relief due to the emphasis on shadows and
highlights. Diffuse sources provide a more uniform distribution of intensity but lack the
“punch” of a directional source. These considerations are important when selecting a light
source for ambient lighting of rooms versus task lighting for objects on display. A typical
gallery lighting configuration is a three-circuit track, with two circuits on dimmers for direct
lighting and one circuit undimmed as a power source.

Typically, the optimum lighting setup is 30 degrees from vertical at approximately 5 feet above
the floor, controllable to any level from 50 lux (5 foot-candles) up. If the lighting is too close to
the walls, the objects will display raking light, showing distortion and casting shadows from the
frames onto the objects. If the lighting is too far from the walls, the viewers will cast their own
shadows on the object they are trying to study. (See illustration below).
Lighting—Non-Public Collections Areas
Lighting in storage areas should minimize exposure to collections over the long term.
Generally, a two-tiered system is acceptable, with suspended indirect fluorescent lighting with
UV filters (to reduce UV light to less than 10 μWatts/lumen) for ambient lighting and
individual task lighting for work areas. Natural lighting is strongly discouraged, as it poses risks
for increased exposure, leaks, and theft.
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In general, collections storage areas can have an ambient lighting level of 200 lux AFF (above
finished floor). It is recommended that, in order to both conserve energy costs and reduce the
risk of damage from accidental light exposure, programmable controls be installed to turn
lights off after a certain period of inactivity. Lighting in storage areas should also be
coordinated with the layout of storage units in each space to provide light where it is most
needed and to avoid over-lighting. There should be no lighting above pull-out picture racking—
the lighting should be in the aisle area, where individual racks can be viewed. Above
compacted sliding picture racks or high-density mobile shelving, lighting should run
perpendicular to the racks so that they can be viewed at any open position.
Lighting—Security
Adequate security lighting should be implemented for the safety of visitors and collections.
Security lighting must be on emergency power, providing well-lit pathways during
emergencies. Surveillance/alarm assessment security lighting will be closely integrated with
the CCTV surveillance systems.
Technologies such as motion-detection and infrared CCTV systems may fulfill security
objectives without the need for 24-hour security lighting. Such approaches may contribute to
reduced energy expenditures and reduced light exposure for collections objects.
A lighting level of 5 lux (0.5 foot-candles) at 3 feet AFF (above finished floor) is required for
security lighting in CCTV-monitored areas.
Lighting—Loading Areas
The loading areas should be equipped with sufficient work lighting. The minimum light output
should be approximately 500 lux (50 fc) at 3 feet above the ground.
Lighting—Retail
Retail lighting is frequently the brightest in a building due to the desire to make product look its
best. As a result the gift shop may require additional air circulation and cooling to maintain the
human comfort set point.
Lightning Protection
A lightning protection system is an important consideration to protect the structure from highvoltage currents and associated damage to both the building and collections. The design of the
lightning protection system should consider code and the advice of the electrical engineer.
Loading Dock
The loading dock represents the point at which all goods and collections enter and exit the
building. An important consideration is the physical separation between collections and noncollections functions. Many of the non-collections goods, such as food supplies or waste, pose
risks to collections and must be restricted from collections paths. Separated loading docks are
strongly recommended. A back-in loading dock is preferable, since most trucks have their
opening on the back rather than the side. A fully enclosed loading bay also provides better
security and shelter from the elements and allows for better environmental controls.
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The collections loading ock should accommodate:
•
•
•
•
•

A clear separation from the non-collections loading bay/dock
Grading that allows the trailer box floors of parked trucks to be level
A security booth with staff restroom
A truckers restroom
A hydraulic platform lift for collections in every unloading zone

The collections hydraulic platform lift should accommodate:
•
•
•
•
•
•
•
•

A smooth, slip-resistant floor to prevent vibration in carts—not a checker-plate steel floor
Removable handrails
A loading flap to bridge truck and lift
Key or card interlocks to prevent unauthorized use
Controls on a flexible power cord that will reach the end of the elevating dock furthest
from the shipping/receiving door
A hydraulic pump and piping located so as to be protected from accidental damage and to
protect collections material from an oil leak, whether the oil is under pressure and
therefore spraying out, or simply dripping out
A thermostatically controlled oil heater to ensure reliable cold-weather operation
The immediate movement of collections and goods between the truck and
shipping/receiving and vice versa—they are not to be left sitting on the dock due to
security concerns, even when the dock is enclosed

Other design features that should be incorporated into the collections loading dock include a
personnel door in close proximity to the shipping/receiving loading door. The personnel door
provides access to the cab when a truck is at the dock; it allows small packages to be delivered
without opening the main door; and it allows security screening of the delivery people and the
shipment prior to opening the main door. The personnel door should be secured with adequate
locking mechanisms, vertically firing panic hardware, a security light, a buzzer, a magnetic
switch, an electric strike, and a closed-circuit television camera for surveillance purposes.
Since it is very likely that the personnel doors will open out, the hinge pins will need to be of a
non-removable design, for security purposes. These metal-skinned doors should be insulated,
weather stripped, and internally reinforced. The metal doorframes should also be reinforced. A
security booth with windows viewing the loading/shipping/receiving areas provides
surveillance of this zone, monitors arrivals, and allows screening and receipt of packages.
In most loadingdock designs, overhead doors are preferred for their efficiency, as opposed to
outward-swinging doors that may pose operational problems, such as having trucks back into
them when in the open position or swinging into collections items. Each side of the overhead
door should be secured with slide bolts that can be padlocked. An insulated door should be
used, and the door should be reinforced. Weather stripping should be provided on the head,
sill, and jambs of the overhead door, as well as between the sections, so as to lessen air
infiltration/exfiltration and thereby the quantity of pests and pollutants entering.
Bollards should be placed in a manner that protects the building in locations where a truck
could contact it—either in the front or back of house. Bollards should be capable of stopping a
2.5-ton truck traveling 35 miles per hour at a 90-degree angle. Bollard designs can creatively
incorporate other features, such as built-in lighting or ash receptacles, provided that they meet
the core functional requirement of protection from vehicular impact.
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HID lighting should be provided in the loading bay/dock, with a minimum light output of
approximately 500 lux at 3 feet above the ground.
It will be necessary to provide an exhaust system to remove vehicle contaminants from the
enclosed loading bay/dock. Exhaust fans may be needed to “depressurize” this space to
prevent exhaust fumes and vehicle odors from entering the remainder of the building. The
exhaust/relief air from designated areas of the building could be dumped into the collections
loading bay/dock to purge it via exterior wall or roof louvers when appropriate, thereby
reducing the exhaust fan operating requirements for this space.
Materials and Finishes
A wide range of building and finishing materials is available today, and new products
continually come on the market. Some may have damaging effects on collections. A materials
list must be generated by the design team and presented for vetting to ensure that all
materials to be used on this project meet preventive conservation criteria for safe use in
conjunction with cultural facility collections.
Floor finishes must be durable and long lasting, requiring minimal ongoing upkeep. Highquality finishes are preferred in atrium and public collections areas. Carpet tile may be the
preferred finish in some public and staff areas, preferable to traditional carpeting for its
efficiencies for spot replacement, as well as its ability to form decorative patterns. Non-public
collections areas, such as collections storage, should be sealed concrete.
In general, gallery walls should be painted drywall, composed of painted 5/8- to 3/4-inch firerated gypsum wallboard over 3/4-inch fire-retardant treated plywood on studs, separated
from the exterior structural wall, and capable of supporting 200 pounds per hanger.
The following chart provides a basic overview of the benefits and challenges presented by
materials frequently used in cultural facility construction.
Pest Control
A pest infestation represents a significant risk to collections, in particular those with great
amounts of organic materials that can provide a source of food for bugs. Building systems will
complement collections treatment and operational processes.
During construction, all construction materials are to be checked for pest infestations and
fumigated if necessary. Best construction practice is to be used in the design, construction, and
treatment of the foundations to aid in long-term termite control, especially where services
(pipes and cable ducts) enter and leave the building. Landscaping may need to be coordinated
with the building design to ensure that the landscaping prevents pest infestations of the
building.
The placement of vestibules at frequently used entrances will make the movement of pests
into the building more difficult, especially if the interior doors are also weather stripped and
equipped with sweeps. In addition, the slight positive air pressure to be maintained within the
building will help to hinder the ingress of pests through doors. An ongoing program of pest
monitoring is recommended as part of an integrated pest management (IPM) strategy.
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The HVAC air filters are to be tightly fitted so that all air brought into the building passes
through and cannot leak past or between the filters. In this way, all pests entering the building
via the fresh air duct will also be stopped by the tightly fitting filters. Exhaust ducts will need to
be screened and fitted with tightly sealing back-draft dampers to restrict the entrance of pests
into the building via these openings.
Collections areas and movement routes throughout the building are to be physically separate
from non-collections areas and movement routes—routes for items such as food and food
garbage, office supplies, carpentry supplies, and so on—since it is likely that pests could be
associated with the non-collections materials. A transit storage or isolation room is beneficial,
as it allows for contaminated items to be separated from other collections items.
Plumbing
One of the damaging and most frequent hazards to collections comes through flooding or
spills of water, sewage, or chemicals in areas where artworks are present. Cultural facility
construction requires that no piping—whether for domestic hot, cold, or recirculating water,
space heating or cooling water, drain/waste/vent piping, rainwater leaders, and so on—is
allowed in, above, or beside collections spaces, with the exception of sprinkler piping and
plumbing serving specific fixtures associated with a specific collections space (such as
plumbing serving a conservation lab). All piping serving collections areas should be located in
corridors, maintaining the required clear height of the corridor. Pipes should be labeled for ease
of maintenance.
Public Address System
A zoneable public address system throughout public and non-public areas is useful for normal,
such as closing, and emergency announcements. Such a system would override and be
separate from the audio (music) systems in public areas. It would be controlled from the
security booth and interfaced with the telephone system. The building telephone exchange
would connect offices and other workstations.
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Ramps
In order to reduce risk and be able to move heavy objects, the slope of any areas for collection
and exhibit components should be very gradual. Ramp gradients should be no more than 1:30
and preferably 1:50 wherever collections are to be moved. Maximum ramp slope for
wheelchairs is 1:12.

Security
Security considerations are important for deterring intrusion and other criminal activity.
Furthermore, a good security system will provide crossover with similar museum functions,
such as emergency management or fire response. To achieve this, the following security
procedures are recommended:
•
•

•

•

CCTV cameras are to be installed, at a minimum, at all entrances, loading docks, corridors,
galleries, and collections storage areas. CCTV cameras should maintain flexibility in gallery
areas to accommodate changing gallery configurations.
Security systems are to be monitored 24 hours per day, 365 days per year, with
emergency power backup (UPS plus emergency generator), on and off site. Exterior CCTV
cameras will be monitored, as will cameras at the collections storage areas, throughout the
galleries, and elsewhere throughout the institution. Continuous digital recording of all
camera outputs will be undertaken for later review.
All openings in structures that allow entry, such as vents, ducts, trapdoors, and roof
hatches, must be securable and electronically monitored. Manhole entrances for site
utilities, such as gas, water, sewage, electricity, telephone lines, and drainage outlets, that
provide access to ductwork or pipes that lead into the building and that are large enough to
accommodate people should be secured and monitored. All utilities should be protected
and not accessible to the public.
All lifts are to be controllable and able to be keyed off at night.
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•
•
•
•

•

All exterior overhead doors are to be provided with a slide bolt and each side equipped
with a padlock.
A door lock system with a card reader should be provided and should require a two-step
process for opening high-value or security areas.
A security intercom/doorbell system should be installed.
Locks should be high quality and high security. This typically includes deadbolt locks,
combined with electric strikes or magnetic locks. Doorframes and doors should be predrilled for magnetic contacts. Supervisory personnel should be in direct control of all keys
issued. A key press should be provided, as well as a secure storage location for the
recorders and the security storage media.
The ongoing upgrading of security equipment will be necessary to maintain adequate
protection. An external security assessment of procedures, equipment, and ongoing
operations should occur on a regular basis. Equipment should be assessed at least every
few years, in addition to external procedural assessments.

These are all essential for every cultural facility repository that continuously faces threats to
the security of valuable collections. During planning and design, a security consultant
experienced in cultural property protection should be engaged to comment on specific
strategies and approaches based on the threats unique to the institution based on its location,
its collections, and its symbolic value. In the interim, it is important to think about security for
spaces on an escalating scale, from Screening to Very Tight.

Screening: Site level of security, intended to monitor approach and access to the site and the
building. 24-hour grounds monitoring would integrate with building perimeter monitoring to
provide complete coverage of building approaches, facades, roofs, and entrances.
Active: Outer level of building security, intended for the protection of public spaces. During

open hours, this will consist of CCTV or DAVID scanning of exits and galleries; monitoring and
ticketing in the lobby; and the presence of volunteers, docents, staff, and security personnel in
the galleries, retail, and cafe areas. Low-security areas include supplies storage, housekeeping
closets, and some staff areas. Security includes complete perimeter protection during closed
hours and partial perimeter protection at all times (e.g., emergency exit monitoring, rooftop
monitoring, and loading dock monitoring), supplemented by specialized alarm systems for
vulnerable and/or valuable exhibits or objects.

Moderate: Middle level of security, applied to areas where vulnerable materials should not be
left unattended. This level would control public access to non-public areas. Active motion
detectors and alarms would be provided throughout spaces that would generally also be CCTV
monitored and equipped with high-security locks combined with card access on internal doors.
High: Second-highest level of security, reserved for the collections spaces where vulnerable

materials are stored or otherwise left unsupervised. This level provides 24-hour protection that
can only be deactivated remotely by a second person on the instruction of an authorized
person. The card reader would be used to inform the security person that access to a
collections storage area is required. The security person would determine via the CCTV
system that the person and the card match and that any other persons going in at the same
time (tailgaters) are recorded prior to releasing the electric door strike. The security person
should be able to speak with the cardholder via an intercom system. The card would be
required to exit the area without setting off an alarm. After working hours, the man doors
would be secured with a 6-pin biaxial 1-inch throw deadbolt.
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Very High: Highest level of security, reserved for the vault areas where vulnerable materials are
stored or otherwise left unsupervised. This includes the same requirements as the high level of
security, plus enhanced physical construction—reinforced walls, floor, ceiling, and door to
meet fire and security vault specifications.
Shipping/Receiving
As described in Loading Dock, collections and non-collections areas should be separated.

Dedicated Collections Shipping/Receiving Area: Adjacent to the collections loading dock, this
area is complete with hydraulic platform lifts at dock level and insulated and weather-stripped
overhead door and personnel door controlled from the adjacent security booth. The collections
shipping/receiving area will ideally have direct linear access to the
crating/uncrating/documentation area. To maximize efficiency, these areas should be
immediately adjacent to one another, with the isolation room, transit storage, and crate
storage areas as close as possible (ideally interconnecting). The collections shipping/receiving
area needs to be large enough to accept all the crates from two semi-trailer trucks without
having to open any of the doors to other areas of the facility. The crating/uncrating area shall
also be designed to accommodate similar capacities and provide an area for incoming
shipment documentation to take place.
Non-Collections Shipping/Receiving Area: This space is required for receiving food, exhibit
supplies, office supplies, and other non-collections deliveries, as well as for garbage disposal,
recycling storage, and chemical disposal storage. This area and its loading dock must be
completely separate from the collections shipping/receiving area. Ideally, there will be an
enclosed service delivery yard, supervised by the same security booth that supervises the staff
entrance and/or by a guard post. Inside the service delivery yard, there should be an enclosed
bin center for Dumpsters, recycling bins, and so on, and two truck bays for deliveries to the
service delivery dock. The receiving area, supervised from the security booth, should have
lockable cages for temporary storage of goods, and may require refrigerated storage for
perishable food deliveries.
Sprinklers
The requirements for sprinkler systems for cultural facilities housing collections are more
specific than local fire and building code requirements, since they are directed toward
preserving and preventing further damage to collections in addition to preserving human life.
It is far better to have a wet collection than a burned one. At a minimum, a wet-pipe sprinkler
system should be installed throughout the building, including the galleries and collections
storage, and should be monitored by the fire alarm annunciator panel.
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Consideration could be given to installing a high-pressure pumped mist/fog sprinkler system
in appropriate locations and utilizing stainless steel small diameter pipe. These systems
introduce less water into a space, put out fires faster than conventional systems, mitigate
smoke damage through water absorption, and reduce heat damage through cooling the fire.
All fire detection and suppression systems need to be monitored and supervised by the fire
alarm panel—i.e., water flow in the sprinkler system would be reported at the fire alarm
annunciator panel, where the fire detection system is monitored to inform the authorities
where in a building a fire is located. For areas of the building where hidden sprinkler heads may
be located, such as above false ceilings, “annunciating” sprinkler heads, or flow detection
devices in the branch piping serving these areas, should be provided to make it easier to
identify the location of a leak.
Copper, thermoplastic, or galvanized steel pipe is preferable to black steel pipe since the water
emitted by a black steel pipe system is usually very dirty due to the corrosion that occurs
within the system, leading to object conservation and cleaning problems. The sprinkler system
should be cleaned to potable-water or boiler-water specifications in order to remove rust,
cutting oils, protection oils, flux materials, and so on, so that the water emitted by the system
in a fire situation will be as clean as possible. An effort should be made to use upright sprinkler
heads wherever possible, and dry-pendant heads wherever upright heads cannot be used, so
that when the regular flushing of the sprinkler system occurs, the fewest pockets of
“unflushed” water will remain. All sections of the wet-pipe sprinkler system should be capable
of being flushed directly into a drain.
Sprinkler heads should also receive consideration, and efforts should be made to reduce the
lag time as much as possible. Quick-response sprinkler heads are frequently specified for this
purpose.
See also Fire Suppression for details on waterless systems for specific types of areas.
Sustainable Design
Sustainability is an important concept for an institution to communicate to the public. At its
core, a collecting cultural facility preserves and maintains limited resources for future
generations. Within this context, there exist opportunities to integrate sustainable features
into the building design. Broadly speaking, the cultural facility’s role of communicating visual
information to the public offers opportunities to showcase sustainable design features as part
of the visitor experience, which has the dual benefit of reducing operating expenses and
modeling sustainable practices and principles to the public.
The building design can contribute directly to improved energy performance. One example is
the development of passive systems that reduce the energy required to operate the institution.
For instance, collections areas require the strictest environmental stability and low lighting
levels. As such, it is typically advantageous to insulate the collections areas by arranging noncollections rooms along the exterior. This arrangement can passively reduce the environmental
impact of cultural facility operations. It may also yield additional benefits through passively
improving security by further insulating collections from the exterior.
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One method for evaluating sustainable design features for the cultural facility’s specific
requirements is to cross-reference a chosen set of criteria that meet sustainability goals within
each museum zone. The functional requirements for each museum zone can be used to
identify which criteria pose long-term risks to the facility. This process can be used to inform
the guidelines for whichever framework is used to identify and evaluate sustainability goals.
Surveillance
It is important to consider surveillance as part of the design process. The design of the building
can promote natural surveillance, which generally follows the principles of Crime Prevention
through Environmental Design (CPTED). A slight change in the design of the building can
reduce the cost of security.
Active surveillance measures should also be considered. Closed-circuit televisions (CCTV)
should be included at all points of entry into the building, as well as the surrounding outdoors,
the gallery spaces, collections and transit storage, and selected other locations. Infrared
capability would be desirable, as this may reduce lighting levels further during off hours. Some
screens should be visible to visitors at the staff entrance. All video signals should be
continuously recorded and stored on a separate security server.
Telephones
A telecommunications computer will control all staff phones. A separate security telephone
should be provided. Switchboard control transfer to the security booth after hours should be
made available. The ability to call long distance from telephones should be controlled.
Universal Design
The Center for Universal Design (CUD) defines its subject as the “design of products,
environments and services to be usable by all people, to the greatest extent possible, without
the need for adaptation or specialized design” (2002). Therefore, a main objective of a cultural
facility is to have all-inclusive accessibility to a wide range of people with different cultural,
social, educational, economic, and national backgrounds, interests, and capabilities. Universal
design shares the same goal, and its principles should be incorporated throughout the cultural
facility planning process. Principles include:
•
•
•
•
•
•
•
•
•

Spatial layout and physical configuration of spaces
Orientation and wayfinding
Perceptibility and legibility of graphics
Intellectual accessibility—ensuring adequate access to learning in the cultural facility
environment and outreach programs
Exhibition presentation and interpretive content
Visual accessibility
Sensory accessibility
Information and communication technology (web design)
Proactive management and operational systems to address nonstandard user
requirements
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The American Disabilities Act of 1990 (revised in 2010) defines disability as “a physical or
mental impairment that substantially limits a major life activity.” The ADA provides
regulations for eliminating discrimination based on disabilities, with a particular focus on
physical barriers.
Universal design can be achieved by either direct access or indirect access.
•
•

Direct access includes adaptations, redesign, and design of products, environments,
services, or systems to improve their accessibility.
Indirect access includes assistive technology such as wheelchairs or screen-readers and
refers to product, environment, service, or system interfaces that enable an add-on to
provide the user with full access.

Universal accessibility is about integrating the philosophy and conceptual framework of
universal design into a creative, functional, and aesthetic solution that allows an equal
experience for all patrons of cultural facilities.
Vestibules
To provide greater control over the internal environment in the building, to lower operating
costs, and to limit infiltration of particulate and gaseous pollutants and insect and animal
pests, airlock vestibules are needed at all entrances in regular use. The vestibules should be
designed to allow the exterior door to close before visitors or staff enter the interior door,
reducing energy costs. Vestibules should also be fitted with a floor grate to capture some of
the dirt entering the building.
Revolving doors could be considered if handicapped access is provided separately.
Walls
It is essential that in all collections areas, walls be designed to contain the specified museum
environment, to be easily cleaned, and to resist pest infestations. Walls in collections spaces
including collections and transit storage, shipping/receiving, crating/uncrating, isolation, and
freight lift shaft and corridors should be concrete or plaster; surfaces shall be sealed or painted
to prevent dusting, even in concealed locations, for example, above suspended ceilings if
installed.
Public collection walls are to be repeatedly nailable, painted 5/8-inch fire-rated gypsum
wallboard over 5/8- to 3/4-inch plywood on studs, separate from the exterior structural wall
and capable of supporting 440 pounds. The stud space could be enlarged to provide room for
such components such as HVAC ducts, electrical wiring, sprinkler risers, circuit breaker
panels, and electrical outlets. The return air openings for the HVAC system should be located
at the bottom of the nailable wall in the toe space. Some nailable walls may be located at least
3 feet from the structural wall to allow the installation of video monitors and so on. Public
collection walls are to be seamless, with no trim, and with devices such as security sensors,
CCTV cameras, exit signs, fire alarm strobes and sounders, grouped together over doorways
and in the corners of the room as appropriate.
If a public collection space contains an exterior wall, and if the stand-off secondary wall is not
used as a low-level air return system, then it will need to be ventilated top and bottom so that
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both sides of the hanging face of the stand-off wall are at room conditions and not cooler (and
therefore more humid) or hotter (and therefore drier) than room conditions.
Offices and public non-collections spaces may be painted drywall, as is typically specified for
office finishes. Service areas should be finished for utility and ease of cleaning.
Sources:
Gail Dexter Lord, Barry Lord, and Lindsay Martin, eds., The Manual of Museum Planning, 3rd
Edition (Toronto: Altamira Press, 2012), Chapter 7, 8,10 and 15.
ASHRAE 2007, Method of testing general ventilation air cleaning devices for removal efficiency by
particle size. ANSI/ASHRAE Standard 52.2-2007.
ASHRAE Handbook, 2011, HVAC Applications. Chapter 23 Museums, Galleries, Archives, and
Libraries.
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APPENDIX B: NEEDS
ASSESSMENT
Included as a separate attachment
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