Environmental Guidelines and Monitoring Instructions for the [INSTITUTION]
Maintaining proper environmental conditions in a museum setting is extremely important.  There are three main environmental conditions that must be monitored and controlled in museum settings.  These are temperature, relative humidity, and light.  

Temperature and Relative Humidity

Maintaining stable temperature and relative humidity (RH) levels in a museum setting is extremely important.  The following are some of the reasons why the temperature and relative humidity needs to remain stable within the museum setting:

· At high temperatures there may be minor expansion of hygroscopic materials, more occurrences of biological activity, chemical deterioration of materials, dimensional changes in metal, and enamel may pop off.

· Hygroscopic materials such as wood, paper, textiles, and bone will expand and contract with changes in RH and temperature, resulting in overall dimensional changes. 

· Objects consisting of layers of different materials (like painting on canvas and furniture) may crack, warp or split when the RH changes. This is because different materials expand & contract at different rates. 

· RH levels over 60% can cause mold, leaching of salts from unglazed ceramics and the corrosion of metals.

· RH levels below 35% can cause cracking and embrittlement in organic materials.

· RH levels below 25% causes some organic materials to become dehydrated.

· Materials containing water will freeze and expand at temperatures below 32˚ F 

· Above 72˚ F,some materials begin to soften and flow.  

· All iron will rust over 70% RH. Iron contaminated with salts will corrode at much lower levels.

· Paper becomes more brittle at low RH levels.

Because the [INSTITUTION] has mixed collections, temperatures should be kept below 72º F and above freezing.  Relative humidity levels should be between 35% to 50%.  During the change of season, the relative humidity should change gradually over a four-week period to the next season’s conditions.  Fluctuations should be no more than 2 to 3 degrees or 5% within a 24 hour period.   Rapid changes in RH cause stress in objects, which can result in structural damage.  

Dehumidifiers

During the summer months, relative humidity increases greatly in Nebraska.  Although the [INSTITUTION] is climate-controlled, relative humidity can still reach unacceptable levels.  Environmental monitoring has shown that the basement is the most susceptible to high relative humidity levels.  To help combat this problem, portable dehumidifiers can be used in the basement storage area.  When the relative humidity rises above 55%, the dehumidifiers should be turned on.  Dehumidifiers should have hoses added which allows them to be emptied into the floor drain.  If hoses are not hooked up, the dehumidifier reservoirs must be emptied regularly.  During the most humid summer months, empty dehumidifiers in the morning and late afternoon.   

Light

Light damage is both cumulative and irreversible.  Light can cause fading, yellowing, and weakening of some materials.  Museums must be concerned with three different types of radiation from light sources.  These three types are ultraviolet, infrared, and visible.  

1. Ultraviolet Radiation (UV): UV is invisible, short wave radiation.  It is the most damaging component of the light spectrum.  UV should be eliminated entirely if possible.  If not possible, it should not exceed 50 microwatts per lumen.   Daylight and tungsten, halogen, and florescent lamps have a much higher UV output than incandescent lamps.  Daylight has the highest UV component and is thus the most damaging.  Limiting a museum object’s exposure to UV can be achieved by using incandescent lighting, placing UV filters on florescent lamps and on windows, and not placing objects near windows without UV film.

2. Infrared (IR): IR is invisible, long-wave radiation on the red end of the spectrum.  It is manifest as both heat and light.  It is damaging because it can heat up the surface of an object, which speeds up chemical deterioration.  Sunlight, tungsten lighting, and incandescent lighting are high in Infrared.  Florescent lamps have a lower IR output.  Damage from IR can be limited by keeping objects away from direct sunlight.  Incandescent bulbs should also be kept at a distance from objects.  They should not be used in enclosed cases where heat can build-up, quickening damage.  
3. Visible Radiation: visible light is between UV and IR on the light spectrum. Visible light that is rich in blue is more potentially damaging than those rich in red.  Sunlight and cool fluorescent lamps are high in blue light. Incandescent lamps have the lowest amount of blue light.  Museums must be concerned with the intensity of visible light, which can be measured with a light meter.  Intensity is measured in lux (metric) or footcandles (imperial). 1 footcandle = 10.76 lux.  Some materials are more sensitive to others to light.  The following are the recommended light levels for different types of objects.   

50 Lux or Less
Sensitive Materials such as textiles, pigmented objects, paper, feathers, fur, and skins.

150 Lux or less
Oils and acrylics on board or canvas, composite inorganic materials.

300 Lux or less

Stone, ceramics, metals, and glass.

Because light damage is cumulative, in addition to the type of light, the period of exposure is crucial when considering light damage.  For visible light, the rate of deterioration is proportional to both the light level and the time that the object is exposed.  Thus, even at very low light levels, eventually an object will be damaged by light.  To help limit light exposure, objects on exhibit should be rotated and lights should turned off in storage and work areas when they are not being used.  

Light Monitoring

Light damage is both cumulative and irreversible, thus, it is important that light levels be check frequently.  Light levels should be checked when an exhibit is installed.  Although equipped with UV film, most film is only guaranteed for five years.  Thus, it is important to monitor the UV filtered areas as well.  

Light monitoring will ensure that correct light levels are being maintained throughout the exhibit areas.  Light levels are monitored with the Museum’s own or a borrowed light meter.  This instrument will measure both the UV content of the light and the intensity of the visible light.  Use the following as a guideline for appropriate light readings:

50 Lux or Less
Sensitive Materials such as textiles, pigmented objects, paper, feathers, fur, and skins.

150 Lux or less
Oils and acrylics on board or canvas, composite inorganic materials.

300 Lux or less

Stone, ceramics, metals, and glass.

When light levels are checked, pay attention to where the lights are pointing.  Lights may have been moved when bulbs were changed.  Make sure that text and artifacts are adequately illuminated.  

Caution: Be careful when replacing the light meter battery.  Placing the battery in backwards will cause the instrument to short circuit and is a costly repair.
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