
Designing the Circle of 
Care at the National 

Museum of the 
American Indian

NARA 20th Annual Preservation Conference 
“Beyond the Numbers: Specifying and Achieving an 

Efficient Preservation Environment”
16 March 2006

Gail Joice and Emily Kaplan

Presenter Notes
Presentation Notes
Title slide: Designing the Circle of Care at the National Museum of the American Indian. The collections of the National Museum of the American Indian and its predecessor, the Museum of the American Indian, have been moved in and out of several buildings over the last eighty years or so.  Through the years, environmental conditions have steadily improved. This paper gives a brief introduction to the history of preservation environments for the collection, focusing first on the now-closed collections storage building in the Bronx; then on the Cultural Resources Center in Suitland MD, which opened in 1996; and finally on the Mall Museum, which opened in 2004.



Museum of the American Indian 
Founded by George Gustav Heye,1916

Presenter Notes
Presentation Notes
George Gustav Heye (1874-1957) was the son of a German immigrant who accumulated his wealth in the petroleum industry. Heye graduated from Columbia College in 1896 with a degree in electrical engineering. While on an engineering assignment at a railroad construction job in Arizona in 1897, he acquired a Navajo deerskin shirt, marking the beginning of his passion for collecting. Initially, it was a hobby. He acquired single pieces until 1903, when he began collecting material in large quantities. In 1901, he began a career in investment banking that would last until 1909. By then his passion for acquiring Indian cultural materials had become more important to him than banking. Throughout the remainder of his life, his energy and fortune were spent accumulating the largest private collection of Native American objects in the world.



Museum of the American Indian/ 
Heye Foundation
Broadway at 155th St, NYC. 
1922 - 1994

1992

1960

Presenter Notes
Presentation Notes
Heye founded the Museum of the American Indian in 1916 in New York City and served as its director until 1956. His personal collection of Native American materials, gathered during a 45-year period, became the basis of the museum's collection and is considered the most comprehensive in the world. The collections encompass a range of cultural material -including more than 800,000 archaeological, ethnographic/historic, and contemporary works of aesthetic, religious, and historical significance as well as articles produced for everyday, utilitarian use, spanning the Western Hemisphere from the Arctic Circle to Tierra del Fuego. Materials types include ceramics, metals, stone, and a range of organic materials including botanicals, fur, hide, feathers, textiles, shell, bone, wood, and more. The collection was initially stored in Heye's Madison Avenue apartment in New York City, and later, in a rented room. Eventually, the collection was moved to the Heye Foundation's Museum of the American Indian at 155th Street and Broadway, which opened to the public in 1922. 



Research Branch 
Bronx, NY
1926-2005

Presenter Notes
Presentation Notes
To house the overflow of collections, Heye built a warehouse in the Bronx in 1926, which he named the Research Branch. Initially ventilation was achieved with open windows as you can see here, and the building overlooked what became an expressway. As a result, the collections were covered with a heavy layer of sooty grime from city air. 



Presenter Notes
Presentation Notes
This 25,000 square foot building was quickly filled with objects, in every hallway, stairwell, and various rooms. The ethnographic collections, for example, were divided between seven vaults, each 240 square feet and filled top to bottom with approximately 20,000 objects per room. Objects were stacked ten or twenty high per drawer. In the early 1980’s the Museum received a grant to install a climate control system including air conditioning, humidity controls, a new boiler, roof insulation and began monitoring temperature and relative humidity. At that time, the windows were bricked up and later; the exterior of the building was waterproofed. Museum staff upgraded storage systems as best as possible over these years despite very limited resources. Nevertheless, conditions at the Research Branch were unacceptable due to overcrowding, deteriorating structures, and as was later discovered, the presence of heavy metal residues from pesticides, urban environmental conditions, and lead paint. By 1980, the trust established by Heye to care for the collection faced financially challenging times and it became clear that the collection needed a new home. 



George Gustav Heye Center
U.S. Customs House, 
Lower Manhattan 
Opened 1994

Presenter Notes
Presentation Notes
Several bids to permanently remove the collection from NY were rejected, since there was great interest in keeping it in New York.  Then New York Senator Daniel Patrick Moynihan struck a deal with the Board of Regents at the Smithsonian Institution to incorporate the museum, renaming it the National Museum of the American Indian, thus creating the Smithsonian’s 16th museum. The Museum of the American Indian, Heye Foundation collection was transferred to the Smithsonian in 1989, when President George H. W. Bush signed legislation to establish the National Museum of the American Indian as part of the Smithsonian Institution. The old exhibit facility at 155th St and Broadway closed in 1994, when the NMAI opened the George Gustav Heye Center in lower Manhattan. 



Upgrades at the Research Branch

Presenter Notes
Presentation Notes
As for the Research Branch, the museum built a 1000 square foot annex to house a conservation lab and shared workspace in 1990, and hired Marian Kaminitz, the first NMAI conservator in 1991. By 1992, the lab was outfitted and more Conservation and Collections Management staff were hired and more office space built. The climate control and security systems were upgraded in the mid-1990’s after asbestos abatement so staff could work to prepare the collections to be moved. 



Deteriorating 
conditions at 
the Research 
Branch

Presenter Notes
Presentation Notes
Conditions in the building however continued to deteriorate, in part due to the upgrades of the 1980’s. Bricking up the windows and “waterproofing” unexpectedly drew moisture in from the outdoors. The upgraded HVAC units pulled humid air from the walls through the building. The plaster walls began to deteriorate badly. Water infiltrated from the roof. Moisture was trapped at the windows, causing iron elements to corrode and allowing more infiltration of water. Staff used temporary measures to mitigate the situation inside the building; parts of the exterior walls were re-pointed; and the roof was waterproofed.  The NMAI began moving the collection from the Research Branch to the newly built Cultural Resources Center in 1999 and finished in 2004. The old Research Branch building and grounds have since been sold. 



Cultural Resources Center
Suitland, MD
opened 1999

Presenter Notes
Presentation Notes
The architecture of the CRC reflects Native American cultural and design principles. It is very much not a storage warehouse. The design inspires respect for the collections the building holds and the cultures it represents, and at the same time, it creates a welcoming atmosphere. For example, the organic, curving roof and radial walls suggest spiral forms commonly found in nature-nautilus shell, spider web, pinecone, and butterfly wing. The building includes indoor and outdoor spaces where Native visitors may use objects in the collection for traditional ceremonies. Work at the CRC includes curatorial research and planning, collections management, photo services, registration, conservation, repatriation, community services. We also have a branch of the SI libraries and photo and paper archives.The architectural program and design for the Cultural Resources Center were the result of numerous consultations and collaborations with NMAI staff, design professionals, and a cross-section of Native peoples from throughout the Western Hemisphere. Venturi, Scott Brown and Associates led a team of consultants to develop the architectural program, called The Way of the People. The architectural design was developed by the Polshek Partnership of New York, Tobey & Davis of Virginia, and the Native American Design Collaborative, a consortium of Native design professionals and cultural consultants. 



CRC collections storage

Presenter Notes
Presentation Notes
The mechanical system at the CRC was designed to maintain 50% ± 5% RH and 70 ±5°F throughout the building. A dedicated central plant with electric centrifugal chillers with heat recovery and dual-fuel steam boilers creates hot and chilled water for the six air-handling units. Humidification is by clean steam, generated with central RO/DI water. Reheat coils and booster humidifiers are designed to maintain stable environmental conditions in the critical spaces. The two air-handling units dedicated to the collections storage areas are constant volume with high efficiency filters. Four variable air volume air- handling units serve the offices, workrooms, conservation laboratories, library, and archives. The design provides supplemental perimeter heating on all glazed surfaces, which reduces the incidence of condensation. All controls are integrated with Direct Digital Controls for centralized monitoring and alarms. Alarms are monitored by engineers at the Cultural Resources Center and at the Smithsonian-wide control center at the Natural History Building. 



Conservation labs 
and loading dock

Presenter Notes
Presentation Notes
Textile and artifact conservation laboratories have adjustable elephant trunk vacuum systems, which are tied to the HVAC system to balance exhaust and make-up air. Filtration for the laboratories is both particulate and gaseous phase, with prefilter, filter, and final filter. The wonderful loading docks have two sets of doors leading to the outdoors, one for thermal concerns and one for fire rating, and  there are air curtains between the loading docks and the interior spaces. In addition, there are colder microenvironments with dedicated redundant systems for specialized areas such as low temperature treatment for eradication of insect pests and cold storage for film based media. Collections Management staff collect relative humidity and temperature data using the Hanwell system (described elsewhere) to compare with data monitored by the building engineers. These radiotelemetry sensors are placed at various areas in collections storage and conservation laboratories, and are backed up with hygrothermographs in some places. Collections staff report any spikes and problematic swings to colleagues in the Suitland Zone of the Smithsonian Office of Facilities, Engineering, and Operations. 



Presenter Notes
Presentation Notes
When the Cultural Resources Center was opened in 1999, the air handling systems were certified as balanced. Since then, changes in building functions and resources have contributed to challenges in maintaining the system, particularly stable relative humidity. We are investigating ways to mitigate this.The footprint of the building necessitated building up rather than out, and portions of the collections areas have very high ceilings. Collections storage was designed to accommodate twelve-foot high compactor storage ranges and oversized items like totem poles and houseposts from the Pacific North Coast. This creates a large air volume and it can take several days for relative humidity to stabilize. The system was designed to manage this configuration but it seems that the move-in process contributed to some stress on the system. 



Collections move

Presenter Notes
Presentation Notes
During the first five years, we were moving the entire collection from the old Research Branch to the CRC and simultaneously planning exhibits for the Mall Museum. There was more staff activity in the collections area than had been anticipated. On any given day during normal work hours, between fifteen and thirty or more people would be working throughout the collections area. Due to space constrictions in designated office areas, some staff ended up having desk space in collections storage. Balancing a comfortable working temperature environment for staff with maintaining stable relative humidity for the collection proved a challenge, particularly because the air handlers dedicated to collections areas are constant volume systems. 



Roll-up doors in collections 
storage

Presenter Notes
Presentation Notes
Rollup doors on each level of collections storage were designed to allow safe and easy transport of oversized objects and carts, and they do this beautifully, but the doors also allow large air exchanges. Although we open these doors only when necessary, during the course of the collections move project we had to open and close them frequently during the course of any given day. 



Loading docks

Research Branch

Cultural Resources Center

Presenter Notes
Presentation Notes
We received and unloaded a tractor-trailer load of collections objects weekly. Sometimes interior doors to the loading dock might be open at the same time roll-up doors to collections storage were open. Again, this would introduce a large volume of unconditioned air.We instituted procedures to keep the retrofitted loading dock at the old facility stable, and the wonderful dock at the CRC was designed with double doors and air curtains. We used climate-controlled trailers and protected collections items from changes in relative humidity and temperature during transit and loading and unloading. We monitored environmental conditions inside the trailer and inside boxes and crates with data loggers so were able to ensure that the collections were subjected to as few changes in environment as possible during the move. 



Presenter Notes
Presentation Notes
With the move project over, the collections storage area is still heavily used – researchers, Native delegations, tours, repatriation visits, and exhibit preparations - but we have much fewer staff. At present only two staff members have desk space in the collections area. We still use the roll-up doors several times a day, but much less frequently than previously. Nevertheless, it is difficult to maintain as stable an environment as we would like, although fortunately we have not seen any damage to the collection. Open personnel doors at the main staff entry probably contribute to this problem. Looking to the future, investigations are in process and upgrades to the HVAC system have been specified. These include removing existing vortex dampers and sleeves; providing pulse-width modulating variable speed motor controllers; providing electric power to the motors via the controllers; providing new duct mounted static pressure sensors; and providing control modules in the existing DDC control enclosures for operation of the motor controllers subject to duct static pressure. Funding however has not yet been allocated. Until then, Collections and Conservation staff continue to monitor the environment and the collections and to work in tandem with Facilities and Engineering staff to achieve the best environment possible for the collections. 



NMAI Mall Museum
opened September 21, 2004

Presenter Notes
Presentation Notes
The NMAI Mall museum opened September 21, 2004. The museum is a curving mass of Kasota limestone and reinforced concrete encompassing 250,000 square feet, designed by a team of architects that included Douglas Cardinal, GBQC, Johnpaul Jones of Jones & Jones, Ramona Sakiestewa, Donna House, SmithGroup, Lou Weller and the Native American Design Collaborative and Polshek Partnership.



Potomac atrium

Presenter Notes
Presentation Notes
Circles are a guiding design element drawn from the Native world, therefore inspiring the title of our paper for this session. Our grand 120 foot high Potomac Rotunda is the center from which the galleries spiral out, on two upper floors.The climate-control system was designed to provide state of the art protection for our varied collection. Johnson Controls Systems installed over 23 separate zone air handling units, providing air conditioning through a system of self-generated steam and chilled water produced outside of the building at the central GSA building, and shared with the Eastern Zone of the Smithsonian Mall Museums. We use the Hanwell radio-telemetric system of temperature and relative humidity sensors to monitor gallery and art storage environments. 



Climate

Presenter Notes
Presentation Notes
Those of you living in Washington know that we live with a seasonal weather pattern: Extreme heat and humidity in summer, and cold and low humidity in winter. Smithsonian standards of a larger acceptable range for relative humidity and temperature reflect the difficulty of trying to maintain an optimum median for works of art in a climate that can be punishing to the structure of the buildings themselves. At NMAI, we aspire to maintain the more conservative 50%RH +/-5% and 68-72° F. The stone cladding of our building has moisture barriers and condensation weep-spaces with drains. This circle of protection is designed to maintain the integrity of the building structure as well as the museum environment within.Those of you living here are also painfully aware that we suffer from the third worst traffic in the nation, so our staff determined that NMAI should have carbon filters in the gallery system to capture gaseous pollutants, as a very important inner circle of care. More about this later. 



Light from prisms and oculus

Sculpture in the Potomac

Presenter Notes
Presentation Notes
The drama of the 120 foot domed vault in the Potomac atrium creates a massive volume of space with a substantial component of daylight-generated heat from windows, large prisms and the dome oculus. This air volume is impossible to condition evenly. In addition, we have had 3.5 million visitors entering the museum in the first year—an indication of the volume of outside air that is regularly introduced into this space at ground level. While we have two painted wooden sculptures on the main floor of the Potomac displayed in the open – one is the Susan Point piece on your right …



Exhibit cases in 
non-gallery 
spaces

Presenter Notes
Presentation Notes
The majority of objects adjacent to the Potomac column of space are enclosed in gasketed cases, some with buffering materials, such as Rhapidgel. Even with these gaskets and buffers, we are not able to keep these cases as controlled as the galleries, which have individual zone air handlers and are located further away from the Potomac Rotunda.



Special Exhibition Gallery

Presenter Notes
Presentation Notes
The Smithsonian’s Mall environmental zone system and reliance on GSA-generated chilled water for air-cooling puts us at risk for systems failures outside our immediate control. We have had two notices within the last year that GSA mechanical problems could have resulted in loss of chilled water supply for up to 4 hours during very hot days. (Fortunately, these were averted by GSA, but were reminders that we are at the mercy of an outside set of equipment and engineers.)  As a zone system, our engineers are shared with the Air and Space Museum and have their central monitoring office several blocks away in the Museum of Natural History. The remote monitoring failed us on a weekend shortly after opening; this will be addressed shortly.A challenge most new museums seem to face was one we certainly struggled with in the inaugural year: Although best-laid plans were made for a building completion what would allow for complete balancing of the HVAC system before the objects moved into the building, we were forced into a highly compressed installation period that overlapped with on-going construction, due to various construction delays. Our system had not been through a complete range of seasons, the ideal, nor were all HVAC systems testing completed by the time we opened. This led to a spike in temperature on a November Saturday, 2 months after the building was opened, which took a contemporary painting and sculpture gallery into the 100-degree range. Contractors had been testing the system on Friday afternoon—left the building for the weekend without re-setting the computer controls that re-open the pipes for chilled water to enter the system. As a result, temperature kept climbing without cooling elements kicking in. Because we were so new, we discovered belatedly that alarms that should have been received at the engineers’ central control at Natural History had been masked during testing. The Collections Manager (a staff of one) received a call Saturday morning at home from one of our Visitor Services staff asking if she knew the gallery temperature was so high!  In brief, we now have a protocol that engineers take regular temperature and humidity readings with handheld devices in the galleries, to complement the Hanwell electronic monitoring system, which has sensors throughout the galleries and storage. We also quickly formalized protocol for notifying collections staff in the event of HVAC malfunctions and established an emergency on-call list for weekends and holidays. 



Filters

Presenter Notes
Presentation Notes
A compressed construction completion, overlapping with installation, also compounds dust generation issues for filters within the system. The rush to completion also caused a frustrating delay in getting carbon filters installed in the system, as specified by our design program. Our conservators had done careful research on the need for gaseous pollutant control, but the building opened with filter banks for charcoal left empty. We are now anticipating the installation project will take up to six more months, using building contingency funds. 



Air quality in exhibit cases

Presenter Notes
Presentation Notes
Our conservation staff has done wonderful work in designing the best inner circle of care for the objects within cases. We paid particular attention to the culturally driven case designs that used wood beams to replicate community structures, in this case, the Yup’ik Men’s house in the Our Universes Gallery created wooden log construction, sealed with a polyurethane coating. NMAI conservator Susan Heald worked with the designers to come up with a positive pressure system that would gently push air out of the cases to evacuate potentially acidic air build-up. Carbon filters and 95% filters are included in the separate air-supply units for these cases. We have been monitoring the immediate environment with Purafil coupons to see what corrosive gases we have had in the last 6 months. We have also used conditioning sheets of Rhapidgel and Scavengel inside cases and pedestals throughout the galleries. 



Radiotelemetry sensors in exhibit cases

Presenter Notes
Presentation Notes
We have been able to maintain and monitor continuously a relatively stable system since the winter of 2004. We rely on the Hanwell EMS system, which uses battery-powered radiotelemetry sensors for temperature and humidity, backed-up with hand-held readings from Elsec Monitors. We are able to hide the Hanwell sensors that come with or without probes, within the galleries, inside cases and under decks. The Hanwell system had some initial problems in sending signals from all parts of our stone building.  The installation of two repeater units and a new version of the software from the vendor finally achieved consistent signals for all the galleries. 



Managing data

Presenter Notes
Presentation Notes
We (again, actually a staff of one) are able to monitor charts automatically updated every 10 minutes from my desktop and can print out charts of performance for units in 20 different locations in the galleries and cases. This offers a great communication tool for connection with our engineers and maintenance staff. If there are unusual spikes on the charts that set off the alarm on-screen, it gives a precise date and minute when the reading began to go haywire and helps the engineers diagnose the HVAC malfunction.    This also allows tracking for accountability. If the system goes out of parameter and is not reported by night shifts, we are able to find out who was on duty at the hour of malfunction that went undetected. This was helpful in re-creating the chain of events that led to our 100-degree incident so we could prevent it from happening again. The Collections Manager attends a regular bi-weekly meeting chaired by our building manager for facilities engineers, security manager, custodial manager, store manager, café manager, events coordinator and visitor services supervisor. This forum allows us to discuss any problems in environmental controls, integrated pest management or special events set-up issues. It is invaluable in getting an early heads-up on programs or projects that might need my input for collections care. (If you do not have this at your institution, we would lobby for it!)



Datalogger with 
probe next to 
plasma screen

Presenter Notes
Presentation Notes
We should also note some challenges with the Hanwell system that we have experienced. The initial installation of hardware and software did not perform reliably for several months due to unexpected interference by the building structure with the radio signals. Although the vendor visited on site when the building was a shell to test radio reception from various floors to an internal antenna, the signals did not transmit continuously from distant corners of the galleries after the walls and exhibit cases were filled in. An additional “Bermuda Triangle” effect occurred in a case that had plasma screens—the Hanwell engineers could never determine why the screens interrupted the radio signal, but we gave up after several months and reverted to a recording hygrothermograph machine inside the case. We note, too, that the 9-volt batteries for each sensor only last 3 months, requiring an additional battery pack to give you 18 months, when you have a hard-to-access sensor. 



“Listening to Our Ancestors” 

Presenter Notes
Presentation Notes
Now that the system is running evenly with a new version of the software and two repeaters, one on each gallery floor, the main drawback we experience is the labor-intensive interface for a one-person Collections department. The alarms require pop-up box data-entry each time a sensor experiences a reading outside of parameter or more than 10 minutes elapsed time. (The elapsed time alarm was especially frustrating when units were reporting sporadically, many times a day, due to loss of signal.) All things considered, we are very fortunate to have a well-working circle of environmental care at the new Mall Museum. We now are watching the cycle of the seasons (and building budgets) and hoping our systems maintain their reliability as they age. We have an excellent engineering staff, and with good cross-departmental communications in place, we feel we have a strong team to ensure the best environmental care at NMAI to preserve our collections for both current and future generations. This is a group of elders from the tribes represented in our new exhibit “Listening to Our Ancestors” in front of the museum.
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