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I. INTRODUCTION

The Departmental Manual (DM), Part 411 (411 DM), Identifying and Managing Museum Property, requires a facility-level plan for Integrated Pest Management (IPM) for each facility housing the Bureau of Reclamation’s museum property.  The primary goals of an IPM program are to eliminate and prevent pests from inhabiting the building and damaging the museum property and to reduce the amount of pesticides used.  IPM is the tool for controlling pests through monitoring, mitigation, and treatment.  The extent of the work involved in an IPM program depends on the material types and size of the museum collection as well as the facility housing the museum property.  This document serves as the framework for addressing specific IPM at the facility-level by: 
 
· Describing the three common categories of pests found in museum spaces. 
· Developing mitigation strategies to prevent pests from entering museum spaces. 
· Discussing basic methods of monitoring and the need for identification.
· Outlining inexpensive yet effective means of treatment for museum spaces and museum objects. 
· Educating and involving staff to ensure the IPM plan is properly implemented.  

When monitoring procedures and mitigation strategies in this IPM plan are performed as scheduled and followed consistently, pests should be preventable in the facility without resorting to chemical treatments.  However, if pests are detected or an infestation is found, inexpensive treatment options such as freezing can be used to eliminate pests found in or on objects.  Involving museum property leads and cultural resources staff, as well as educating housekeeping, security, and office staff about the IPM plan will help to ensure the plan is successfully implemented.

Each Reclamation and non-Reclamation facility housing Reclamation museum property must have an IPM plan.  Museum staff must ensure that non-Reclamation facilities have an IPM plan in place or work in conjunction with the facility to create and implement an IPM plan for the preservation and protection of Reclamation’s museum property.


II. SCOPE

Spaces Housing Museum Property

Identify and describe all spaces where museum property is stored, exhibited, and/or displayed.  Be specific.  Include how the objects are stored/exhibited/displayed such as the type of containers, shelving, and exhibit cases.  Include the discipline types of museum objects housed in the spaces.

Overview of Museum Property

Identify and describe the museum property, including discipline types, housed in the facility.  Include item counts (an estimate is acceptable), if controlled property or Native American Graves Protection and Repatriation Act cultural items are present, and anything that may influence the level of monitoring, mitigation strategies, or treatment options.  


III. PESTS

Common pests that damage museum property can be divided into three distinct categories:  Insects, Vertebrates, and Mold.  However, the three categories are interrelated as they can provide a food source for one another.  Often the temperature and relative humidity levels that are optimum for the preservation of museum property on display and in storage are also desirable conditions for many pests that can plague the museum property and museum spaces.   

Insects

The most common categories of insects that may damage museum property include:  mold feeders, woodborers, cellulose feeders, protein feeders, and starch feeders.  Some insect pests may damage objects by feeding, whereas others may damage objects when burrowing to develop into the next life stage.  Depending on what material types are in the collection, the climate, and the environmental conditions in the museum spaces, some of these insect types may not pose a risk to the collection.  However, it is important to identify every insect found to determine if it is a threat to the museum property.  Include the specific types of insects found in the museum spaces, if they are a threat to the collection, and other insects that could pose a risk to the collection.

Vertebrates

Rodents, birds, and bats can cause both direct and indirect damage to museum property.  Rodents may chew and nest in collections.  The excrement of rodents, birds, and bats may damage collections, and their excrement and nests can attract insects.  In addition, some vertebrate pests may carry and potentially spread diseases that can be harmful to humans.  Include the specific types of vertebrates found in the museum spaces, if they are a threat to the collection, and other vertebrates that could pose a risk to the collection.

Mold

Spores of mold and other fungus exist in many different conditions.  However, they do not become active until the relative humidity reaches 65 percent or greater and the temperature is between 32 and 100 degrees Fahrenheit.  Mold can pose a risk to museum property as well as human health.  Identify the level of risk posed by mold growth to the collection and the likelihood of mold becoming an issue due to environmental conditions and/or building envelope.






IV. MITIGATION

Before beginning to place traps, inspect the museum space(s) to be monitored.  Make note of possible entry points for pests, where traps should be placed, and what types of pests that could be living in the museum space(s).  The following is a list of suggested mitigation strategies that could be implemented for each facility.  Refine the list to the specific circumstances of the facility and museum objects.  

· Seal cracks in walls, along baseboards, and around points of entry for water (e.g., plumbing).  
· Look for evidence of rodents, such as nesting, chew marks on objects, or droppings.  
· Examine rooms for evidence of mold by looking for stains or fuzzy growth in the corners of rooms or on paper or photographic materials.  The presence of mold can also emit a musty smell.  
· Observe where spider webs are located as they are evidence of a food source located nearby  (Note:  spiders are usually only casual invaders and not considered pests).  
· Check out other areas adjacent or connected to the museum space(s).  These areas may potentially attract pests, which could find their way into the museum space(s).  
· Visually inspect the exterior of the building for evidence of birds or nests.  If nests are found, they should be removed immediately as they provide a habitat for insect pests.  
· Ensure all windows have well-fitted screens free of holes or other damage.  
· If possible, avoid having trees, bushes, and mulch any closer than five feet from the building.  
· Food and drink are not allowed in museum storage or exhibit spaces.  While it is not possible to prevent eating and drinking in administrative office spaces, procedures should be in place to remove all food debris on a daily basis.  Daily trash removal, dusting, and vacuuming will need to be coordinated with housekeeping staff for administrative office spaces.  
· Live plants are not allowed in museum storage and exhibit spaces.  Live plants attract pests.  They provide food, water, and shelter for insect and vertebrate pests.  For administrative office spaces where museum objects are displayed, conditions should be placed on live plants, such as cut flowers must be greenhouse grown; potted plants must be in sterilized soil, treated with pesticides, and grown in a controlled environment; and museum property leads and/or cultural resources staff must be informed when new plants are brought into the building near museum spaces.  
· Isolate and examine new objects brought into the museum space prior to introducing them to the rest of the collection, whether they are a new field collection or a loan return.  A separate space away from the rest of the collection is ideal.  Examine the objects, as well as the packing material, for any evidence of pests.  Discard all packing materials in trash containers that are outside of the building.  Place objects in clear polyethylene bags to determine if an infestation is active.  If after a month or more of isolation and regular monitoring no evidence of pests is found within the polyethylene bags, it is probably safe to bypass treatment and introduce the objects into the collection.  
· To the extent possible, place all objects in storage in pest resistant materials.  This could include storing all paper and photographic materials in metal cabinets, using polyethylene bags or archival boxes with lids for organic materials, and using shelving that elevates objects at least six inches off of the floor.  
· Purchase and use environmental monitoring equipment such as hygrometers, hygrothermographs, or dataloggers to monitor temperature and relative humidity in all museum spaces to ensure conditions are at acceptable levels for preservation of the collection and prevention of insect pests and mold.  


V. MONITORING AND IDENTIFICATION

Monitoring

Monitoring is the key to developing an effective IPM program by establishing baseline information on the biological activity and environmental conditions in the spaces housing museum property and evaluating effectiveness of actions taken.  Monitoring museum space(s) for pests is important to ensure that the museum property is not being subjected to undue harm or deterioration.  A good monitoring program will assist in preserving Reclamation’s museum property in perpetuity, as required by law.  

Determine the primary concerns for the museum property in the spaces described in Section II.  The primary concerns might be to monitor for the presence of 1) pests that may be attracted to paper records, 2) larger pests that are able to enter the museum space(s), 3) mold in more humid climates, and 4) object deterioration.  Then define the ways in which these concerns are going to be monitored and the frequency.  Provide as much detail as necessary to accomplish the tasks if unfamiliar with the museum space(s) and museum property.

Sticky Traps.  A basic method to monitor the environment for pests is the sticky or blunder trap.  Sticky traps can be used initially to determine if pests are present and the species.  Sticky traps are not a means of mitigation, but detection and identification.  
· Can be used in storage spaces, as well as exhibit and administrative office spaces.  
· Number and date each individual trap.
· Place traps along walls and in corners.  Doorways, near water sources, building entrances, and cracks should also be considered.  
· Ensure that traps placed in public areas are not easily accessible by the public.  
· Adjust the placement of the trap if pests are not caught over several months of continued monitoring.  Empty traps could mean that pests are not present in the museum space or that traps are not placed in the correct areas to trap pests.  
· Replace sticky traps monthly or when dirty.  
· Light traps and pheromone traps are not recommended as they are expensive and can attract pests into the museum space if placed near exterior doors or windows.  

Rodent Traps.  
· The use of rodent traps is appropriate in storage areas.  Do not use rodent traps in exhibit or administrative office space as they provide a hazard to the public and office personnel.  
· Snap traps are recommended as they are the most humane traps.  Live traps should be avoided unless the killing of rodents is prohibited.   Live traps, if not checked daily, will cause the rodent to die of dehydration.  
· The use of rodent poison should also be avoided.  Rodent poison could enable the rodent to die elsewhere, potentially attracting more pests.  
· Number and date each individual trap.
· Place rodent traps along walls and in corners, near doorways and large cracks or openings.  
· If, after a period of monitoring, the traps are empty, place the traps unset to allow the rodents to adjust to their presence.  Adjust the placement of traps if rodents are not caught after several months of monitoring.  
· Always wear gloves and masks when emptying traps, since rodents are known to carry many diseases harmful to humans.  
· Recommend reusing traps as the smell will attract other rodents to them.
· Replace rodent traps when no longer working properly.  

Mold.  Mold can be considered a pest in areas where the relative humidity is greater than 65 percent.  Mold can occur eventually in any temperature if the relative humidity is great enough.  Specific instruments are available to monitor relative humidity, including hygrothermographs, hygrometers, and data loggers.  (Note:  There are pros and cons for each of the different instruments, so research must be conducted to determine which instrument is the most appropriate for the museum space to be monitored.)  
· Place instruments between four and six feet off the floor, far from ducts, exterior doors, sunlight, and sources of heating, cooling, dryness, or moisture.  
· Monitor for a musty smell or fibrous growths or dark spots on objects as well as walls and ceilings.  

Routine Inspection.  Routinely inspect museum property for evidence of pest activity.  No supplies or equipment is required, only direct observation of museum objects on a regular schedule.  Evidence of pest activity may include:  rodent droppings, insect casings, holes in museum objects, and spider webs.  Become familiar with the museum space(s) and the museum property in order to identify areas of concern or any changes since the last inspection.  

Depending on the museum space(s) and the material types in the museum collection, additional means of monitoring the spaces and the collection may be necessary.  The methods identified above were chosen because the supplies needed can be easily acquired and are relatively inexpensive.  In order for monitoring to be effective, all inspections and findings must be properly documented even if the inspections were negative.  

Organize tasks by the frequency by which they are to be performed, such as daily, weekly, monthly, quarterly, semi-annually, annually, and as needed.  Include a chart, similar to the example provided in Figure 1, for easy identification of the monitoring schedule described in this section.










	Daily
	Weekly
	Monthly
	Quarterly
	Semi-Annually
	Annually
	As Needed

	Task 1: Check Sticky and Rodent Traps in Storage Space

	Task 2:  Check Sticky Traps in Exhibit Space
	Task 3:  Download Data from Dataloggers in All Museum Spaces
	Task 4:  Analyze Data from Pest Recordation Forms for All Spaces
	
	
	Task 5:  Modify Mitigation Strategies



	Figure 1:  IPM Monitoring Schedule

Identification

Identification of pests is vital to determine an appropriate mitigation strategy for the museum space(s).  Identification helps to provide an understanding of actions and steps necessary to properly avoid and/or block at least one of the three needs of pests (food, water, and shelter) to live in the museum space(s).  Eliminating just one of these will lead to a reduction in pest activity.  If all three can be eliminated, a pest problem may no longer exist in the museum space(s).

· When pests are caught in sticky traps or found on objects during routine inspection, bag each trap/object separately in a sealable polyethylene bag.  
· Bag the trap/object at its location.  Do not carry a dirty trap/infested object across the museum space.  
· Note the date and location found on the bag.  
· Take the bag to an entomologist, if available, or a university or extension service for identification.    
· See Section VI for further instruction when an infestation is discovered.


VI. THRESHOLD AND TREATMENT

Threshold

In addition to developing and implementing monitoring and mitigation strategies, a threshold for pest activity must be established.  Thresholds are the points at which action needs to be taken to correct the presence of pests.  The threshold may be different for each museum space, the type of pest that is found, proximity to the museum objects, and material types present.  Under certain circumstances the presence of a single pest may warrant action, while under others additional pests may be present before action is justifiable.  Thresholds must be established before any treatment options are undertaken.  Establish a threshold for each of the museum spaces identified in Section II and for each of the pests identified in Section III.  Include the museum space, type of pest, location of pest (e.g., on sticky trap or on object), number of pests, and frequency of observation of pests that must be met before mitigation strategies/policies are altered and/or treatment is undertaken.

Treatment

If evidence of pest activity is found, action should be taken immediately to prevent further infestation.  

· Isolate the infested objects.  Use polyethylene bags to bag the infested object in place.  Do not carry infested material across the room as this may cause the infestation to spread.  
· Identify the pest.  This can be done through a local extension service, university, or entomologist.  
· Determine the source of the pest and how it may have been introduced while isolating any additional infested objects discovered in the process.  
· Develop and implement any additional mitigation strategies to help prevent the pests from being allowed continued access to food, water, and/or shelter.  

Treatment decisions must consider the infested materials, the condition of the object, type of pest, bureau policy on pesticides or other hazardous materials, and the expertise of a pest management specialist when more complex treatments are necessary.    

Freezing is the method of choice for treating most active infestations of objects.  Freezing is relatively easy and inexpensive compared to other treatment strategies.  It can be used for a variety of materials if proper procedures are followed, however, some materials can be significantly damaged by freezing such as bone and wood.  (Note:  If freezing is not an appropriate option and other methods of treatment must be explored, contact a professional pest control company or a local museum for references, as well as the pest management specialist available in the regional/area office.  Anoxia and fumigation require special equipment and experience and are to be performed by a professional.)

· A deep-freeze unit capable of reaching and maintaining -10 degrees Fahrenheit is needed.  Common household freezers can usually reach -10 degrees Fahrenheit, however, the temperature will need to be monitored to ensure it is maintaining that temperature.  
· Objects placed in the freezer should reach the desired temperature within 24 hours.  Do not use self-defrosting freezers as a constant cold temperature is not achievable.  
· Before putting object in freezing, place objects to be treated in individual clear polyethylene bags.  Remove as much air as possible before sealing.  Place another bag over the object, removing the air, and seal again.  This reduces the amount of ice crystals or condensation that can occur on the object.  
· Place the object(s) in the freezer.  Ensure that the air is able to flow around each of the objects; therefore do not pack the objects tightly in the freezer.  
· Objects should maintain an internal temperature of -10 degrees Fahrenheit in the freezer for at least 1 to 2 weeks, more if the temperature is slightly warmer or if the objects are large.  
· Remove object(s) from freezer.  Allow the objects to reach room temperature before removing from the bags.  
· Remove the objects from the bags and examine for and remove all evidence left behind of the infestation.  
· Document the treatment performed, including temperature, duration, date, and results.


VII. MANAGEMENT ACTIONS

Recordkeeping
Place Pest Recordation Forms (see Appendix B) in separate archival folders for each museum space within the facility.  When specific objects are damaged, place a copy of the Pest Recordation Form in the object file.  In addition, record the damage to the object in the Interior Collection Management System.  A Pest Recordation Form is considered a museum record and must be permanently retained (see also Directive and Standard LND 02-05, Museum Records, http://www.usbr.gov/recman/lnd/lnd02-05.pdf).  Summarize data recorded on the Pest Recordation Forms quarterly.  Look for trends in data to determine if pest issues are occurring seasonally, under certain environmental conditions within the museum space, or when specific activities take place such as just after the return of loans or when new collections are introduced into the facility.  Adjust mitigation strategies/policies, as appropriate, when data indicates a current weakness in the IPM program.
All treatment must be documented.  Record which objects were treated (if applicable), the date treatment was undertaken, the duration of the treatment, the treatment method used, the type of pest, and the treatment results.  Documentation should be placed in the object file if specific objects were treated and the appropriate folder(s) for each of the museum spaces treated within the facility.

Staff Involvement

Inform the housekeeping and security staff of the presence of traps in the museum space(s).  Describe or physically show these staff what the traps look like to help ensure the traps are not disturbed.  Housekeeping and security staff are not responsible for monitoring the traps.  This is the responsibility of the museum property leads and/or cultural resources staff.  One person should be assigned overall responsibility for the pest management program for the museum space(s), however, specific duties may be assigned to other staff as needed.  

To ensure continued awareness of the IPM program in Reclamation facilities, museum property leads and/or cultural resources staff must conduct informational meetings with all staff in each facility on an annual basis.  The meetings should include a brief description of the pests that could pose a problem or are a problem at the facility (suggest showing photographs of pest damage and infestation found in the facility), the monitoring devices that staff encounter, mitigation strategies that staff can do to prevent infestation, and contact information of museum property leads and/or cultural resources staff for reporting infestations or other observations.  Focus on what staff can do to help prevent introducing pests into the facility and what can happen if an infestation occurs.  

APPENDIX A:  Maps of Spaces Housing Museum Property

Include a map, such as building plans, of each of the spaces identified in Section II of the Integrated Pest Management Plan that are to be monitored.  Clearly identify the location of all traps including the type of trap, the date of placement, and a number that can be used for recording purposes.  

APPENDIX B:  Pest Recordation Form 

File all Pest Recordation Forms for future reference.  Use the following sample form as a guide to create recordation forms for the traps and spaces identified in Section II and Appendix A of the Integrated Pest Management Plan. 


Trap # ___________	Trap Type _______________	Space Type   _______________________


Location (be specific) __________________________________________________________


Type of Pest ________________________________________________	Quantity _____


Genus/species __________________	_____	Life Stage __________  Dead/Alive __________


Object ___________________________________	Catalog # ______________________


Material Type(s) of Object ______________________________________________________


Notes   ______________________________________________________________________


____________________________________________________________________________


____________________________________________________________________________


____________________________________________________________________________


Discovered By (please print) _______________________________________   Date ________


Recorded By (please print) _________________________________________  Date ________


In Object File (Y/N) _________________	Entered into ICMS (Y/N) ____________  


APPENDIX C:  Suppliers

Provide a list of the suppliers/vendors for all supplies, equipment, and professional services needed to implement the Integrated Pest Management Plan.  Include the name of the supplier(s)/vendor(s), address, telephone number, web address, email address, and the supplies or service provided.  Below are examples of suppliers/vendors that would be appropriate to include.

Fisher Scientific
711 Forbes Avenue
Pittsburgh, PA  15219-4785
(800) 766-7000
(800) 926-1166 fax
www.fishersci.com
Chemicals and lab supplies

Gaylord Brothers
PO Box 4901
Syracuse, NY 13221-4901
(800) 962-9580
(800) 272-3412 fax
www.gaylord.com
Conservation and archival supplies, environmental monitoring equipment

Hollinger 
9401 Northeast drive
PO Box 83600
Fredricksburg, VA  22408
(800) 634-0491
info@hollingermetaledge.com
www.hollingermetaledge.com
Acid-free products

Insects Limited
16950 Westfield Park Road
Westfield, IN  46074
(317) 896-9300
(317) 867-5757 fax
insectsltd@aol.com
www.insectslimited.com
Pest traps






Light Impressions
PO Box 2100
Santa Fe Springs, CA  90670
(800) 975-6429
(800) 975-6429 fax
info@lightimpressionsdirect.com
www.lightimpressionsdirect.com
Archival supplies

Talas
330 Morgan Avenue
Brooklyn, NY  11211
(212) 219-0770
(212) 219-0735 fax
www.talasonline.com
Conservation supplies and tools

University Products
517 Main Street
PO Box 101
Holyoke, MA  01041
(800) 628-1912
(800) 532-9281 fax
info@universityproducts.com
www.universityproducts.com
Archival supplies
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