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A

| NTRODUCTI ON

1

The Probl em

a.

Pest s

Museum property is vul nerable to danage and
deterioration caused by a variety of biol ogical

organi sns. The damage can range from surface soiling
and spotting to conplete destruction of the object.
Organic materials (e.g., silk, skin, wool, hair,

hi de, paper, and wood) are nost vul nerable to damage
by bi ol ogi cal agents. The nmechani smthat causes
damage to inorganic materials is conplex, is rarely
seen in nuseuns, and is beyond the scope of this
Handbook.

Pests that damage nuseum property can be divided into
t hree categori es:

M croorgani sns (e.g., nolds and ot her fungi)

| nsects

Vertebrates (e.g., birds and mammal s, such as
rats, mce, and bats).

The three categories can be interrelated. They can
support each other's survival and can contribute to
t he damage caused by each ot her.

Unfortunately, the optinmumconditions for the care,
storage and exhi bition of nmuseum property are al so
good for the survival of pests. |nproper storage and
exhi bition conditions such as high tenperatures, high
relative humdity | evels, dust, overcrowding, and
clutter enhance pest survival.

Tradi ti onal Control Measures

The traditional nmethod for controlling pests in
museuns has been either the routine prophylactic
treatnment of collections with pesticides such as
arsenic, thynol, mercury, DDT, ethylene oxide, Vapona
(DDVP), napht hal ene, and paradi chl or obenzene ( PDB)
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or treatnment with these chem cals once an infestation
has been di scovered. Recent studies have found that
t hese chemi cal s can damage obj ects and pose health
risks for staff. Furthernore, inproper application
of pesticides has increased insect tolerance to sone
of these chem cals. Chemcal treatnments may provide
a fal se sense of security.

| nt egr at ed Pest Managenent

I nt egrated Pest Managenent (IPM is an ecosystem approach
to the control of pests. In contrast to the traditiona
control neasures, |IPMenploys a variety of approaches to
prevent and sol ve pest problens in the nost efficient and
ecol ogi cally sound manner w thout conprom sing the safety
of the collections or staff. It is based on information
about the pest, its habits and ecol ogy, and the environ-
ment that supports it. IPMis site-specific and
adaptabl e to any nuseum environnent. |PM also provides a
structure in which responsi bl e deci sions concerning the
treatnent of pest problens can be nade.

The goal of |IPMfor nuseum property collections is
t wo-f ol d:

a. To protect the nmuseum property from pests
that coul d damage the collections; and,

b. To reduce the anount of pesticides used. Pesticides
can damage obj ects and cause health problens for
staff and visitors.

In 1980 a Presidential menorandum directed al
Federal agencies to adopt IPMinto their managenent
policies. A copy of the Presidential nenorandum on
| PMis included in Appendi x A

Thi s Chapter provides detail ed gui dance on devel opi ng
and i npl ementi ng a conprehensive | ntegrated Pest
Managenent Program for nmuseum property coll ections.
Each unit needs to review its existing IPMProgramto
determ ne what additional steps outlined in this
Chapter need to be inplenented to protect nmuseum
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property. The extent of the work involved in an | PM
program depends on the material nature and size of a
museum property collection and on the facility space
housi ng nmuseum property. The follow ng exanples are
provided to illustrate this point.

1)

2)

3)

Pest protection for two paintings on display in
an admnistrative office space requires the
followi ng steps: ensure that the space and

pai ntings are inspected for signs of pest
activity on a quarterly basis; ensure that the
person responsi ble for the quarterly inspection
reports any pest activity to the person having
pest managenent responsibilities (e.g., facility
manager); and ensure that the pest managenent
person knows who to call for technical assistance
if either painting is infested.

Pest protection for 25 Native Anerican baskets in
a display case located in an adm nistrative

of fice space requires the steps outlined in the
above exanple. However, in this instance, a
sticky trap should be placed in the display case
to facilitate nonitoring for pest activity. On

t he ot her hand, except for periodic housekeeping
tasks, an I PM programfor rock and m neral

speci mens and nmetal instrunents housed in a

di splay case is not necessary.

Pest protection for a museum property coll ection
of 750, 000 archeol ogi cal objects and records

(i ncluding paper, textile, wood, |eather, and

pl ant fiber materials) housed in a | arge storage
repository with adjacent offices and work spaces
requires the devel opnent and inplenentation of a
nore conprehensi ve | PM Program

B. I DENTI FYI NG MJUSEUM PESTS

1

M cr oor gani sns
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the services of a trained nycologist. Evidence of nolds
and ot her m croorgani sns indicates that the environnent
is suitable for their growth, and that it nay be

i nappropriate for the preservation of nuseum property.

The spores of nmold and fungi are omni present. They
becone active when the tenperature and relative humdity
(RH) are appropriate and when nutrients are available to
support their growth. Ml d has been found grow ng at

t enper atures between 32°F and 100°F, and when the RH
exceeds 65% Unfortunately, the materials in nuseum
property (e.g., paper and sizing solutions in paper,

ani mal gl ue, adhesives, and starch pastes) can provide
nutrients for nold and fungi to flourish if environnental
conditions permt the spores to germnate. All organic
materials are prone to damage by nold. The damage can
range from odor and staining to structural weakening and
conpl ete destruction of the object.

Mol d and fungi present the greatest problens in tropical
areas where anbient conditions (e.g., noisture and heat)
are conducive to nold growth. In tenperate clinmates,
problenms with nold and fungi can usually be sol ved by
nodi fying the climatic conditions.

| nsects

Not all insects cause danmage to nmuseum property. It is

i nportant, however, to identify every insect found in a

facility housing nuseum property to determine if it is a
threat to the collections.

| nsect pests of nuseum property can be divided into
categories based on the primary type of materials on
which they live or feed. The categories are as foll ows:

Mol d Feeders
Woodbor er s
Cel | ul ose Feeders
Protei n Feeders
St arch Feeders

Sone insects (e.g., cockroaches and crickets) are
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omi vorous. Menbers of these groups can danage a w de
variety of organic materials. Sone insects do not feed
on an object, but damage it by excreting, soiling, or
burrowing to find a quiet place to develop into the next
life stage. These category terns may have a different
connotation outside of the nuseumfield and shoul d be
used with care when tal king with entonol ogi sts or pest
control specialists not directly associated with managi ng
museum property.

Structural pests (e.g., subterranean termtes, carpenter
bees, and carpenter ants) can al so threaten nuseum
collections. Wile beyond the scope of this Chapter,

t hese pests should be identified and action should be
taken to control them

3. Vertebrates

Rodents, bats, and birds can cause both direct and

i ndi rect damage to nuseum property.

a. Rats and Mce
Rats and m ce cause damage through chew ng, nesting,
excreting, and soiling collection objects with dirt
and grease.
The presence of mce and other rodents in a nuseum
structure should serve as a warning that insects may
al so be present. Rodent nests provide habitats for
carpet beetles and other insects that feed on fur and
ani mal excreta. Insects can easily nove fromthe
rodent nests to collection materi al s.
The traditional use of poisoned baits for rodent
control can cause secondary problens. Although the
poi son bait will kill the rodent, it wll not kill
i nsects (certain carpet beetles and cell ul ose
feeders) that may feed on it. Wien a rodent has
consuned enough poison to kill it, it nmay die in an
i naccessi ble | ocation, beconm ng food for insects that
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feed on the carcass, then nove to nuseum coll ection
mat eri al s.

b. Bats

Bats rarely have caused direct danage to nuseum
collections and they are generally considered
beneficial animals because they eat nobsquitoes and
ot her insects. Like rodents and birds, however, bat
roosts and droppi ngs can provide food for insects

t hat can damage museum col | ecti ons.

c. Birds

Bi rds can cause damage to nuseum obj ects through

t heir droppi ngs, which can stain objects and becone
acidic in the presence of noisture. These acids can
degrade acid-sensitive materials. Bird nests also
provi de habitats for carpet beetles and other insects
that feed on their droppings and cast feathers.

These insects can nove fromthe bird nests to nuseum
col | ection objects.

C. ESTABLI SHI NG AN | NTEGRATED PEST MANAGEMENT PROGRAM FOR MUSEUM

PROPERTY

1.

Preventi ve Program

The damage caused to nmuseum property by pests is al nost
al ways irreversible. Once an object becones infested,
the options for elimnating the infestation w thout
further damaging or altering the object are limted.
Many of the chem cals traditionally used to nmanage

i nfestati ons have been found to danage or alter the
material of which the object is made. This is contrary
to one of the basic tenets of nuseum conservation--a
treatment should be reversible and should not alter the
materials of the object or specinmen. Therefore, it is
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preferable to prevent pests from gai ning access to or
becom ng established in the collections. This can be
acconpl i shed by devel oping an | PM program Through an
effective | PM program those elenents essential to pest
survival (e.g., food, noisture, and habitat) are

mnim zed.

The basic conponents of any | PM program are nonitoring
and identification, inspection, habitat nodification,
good housekeepi ng, treatnent action, evaluation, and
education. These conponents are on-going and cyclical in
nature. For a museum property |PM program these
conponents are used in five activities:

I Determ nation of Biological Activity

I Prevention of Pests from Gaining Access to and
Surviving in Miseum Spaces

Est abl i shnment of Thresholds for Pest Activity

Treatnment Actions to Modify Conditions that Permt
Pest Access and Survival

I Action to Take Wien an Infestation is Di scovered

2. | PM Program Activities

a. Determnation of Biological Activity

Monitoring is the key to devel oping an effective | PM
Program Monitoring provides baseline information on
the biological activity and climatic conditions in

t he spaces housi ng museum property: where the pests
are, how they cane into the nuseum and why they are
surviving. It can also help to determ ne strategies
to take to elimnate future access and survival of
pests in the collections. Finally, nonitoring can
hel p evaluate the effectiveness of any treatnment
action taken.

For museum property IPMthere are two types of
monitoring: nonitoring for pests in the collections
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and environnmental nonitoring. Environnental
nmonitoring not only provides information critical to
the protection of nmuseum property against climatic
damage, but al so provides information about the
interior climatic conditions of the building which
m ght help to support an infestation.

Monitoring for pests is acconplished through the
docunent ati on of biol ogi cal populations within the
facility. Monitoring relies on the use of techniques
such as direct observation, popul ation sanpling,
routine inspections, and passive trapping.

Techni ques vary depending on the target pest. For
exanpl e, the presence of wood boring pests can be
detected by placing a sheet of white paper beneath
hol es created by insects. |f sawdust accunul ates
beneath the holes, the infestation is active.

Since nost insect pests in collections are small,
avoi d people, and are nocturnal, one of the easiest
ways to docunent their populations in nuseuns is to
use traps placed throughout the area to be nonitored.
Passive traps are used to record the occurrence of
pests when humans are not present. Traps are al so
useful because they can docunent the distribution of
the insect popul ati on over tine.

The nost effective all-purpose insect trap currently
available is a "sticky" trap. These cone in two
shapes (a box and a tent) and contain a food bait
attractant. Both shapes consist of cardboard with an
adhesive | ayer tacky enough to catch insects. For a
wi de variety of insects, the tent-shaped trap nmay be
best .

1) Steps for Establishing an Insect Trapping Program
a) Draw a floor plan of the area to be

monitored. Indicate the |ocation of al

doors, w ndows, water and heat sources as

well as floor drains. Furniture should al so
be illustrated. In addition, if the area
being nonitored is a collection storage or
exhi bition area, notations should be nade as
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to the type of collection material that is
stored or exhi bited.

b) Nunmber and date the traps.

c) Place traps throughout the area to be
nmonitored. Critical areas are perineter
wal I s, corners, near doors, under furniture,
near water sources, near heat sources, and
i nside and outside exhibit and storage
cabi net s.

d) Indicate the location of the traps on the
fl oor plan.

e) Inspect the traps on a regular schedul e and
record in a | ogbook or on a formthe
following information: trap nunber, |ocation
of the trap, date inspected, species of
i nsects, and the nunber of individuals per
species found in the trap. Al so useful is a
notation of the |life stage of the species
found, unusual conditions (e.g., |eaky pipe
or mai ntenance work), and the repl acenent
date for a trap. Curatorial staff may devise
their owm survey form Refer to Figure 6.1
for a sanple Miuseum | ntegrated Pest
Managenment Survey Form During the initial

phase of the nonitoring period -- usually the
first 3 to 6 nonths -- inspect the traps
weekl y.

f) As the trapping routine becones nore regul ar,

refinements in trap placenent and inspection
peri ods can be nmade dependi ng upon the
structure and the evidence found in the
traps. An understandi ng of the biology of
the pest will assist in the placenent and
scheduling for the maintenance of the traps.
It is inportant, however, not to | eave the
traps uninspected for too long a tine because
the dead insects caught in the trap can
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2)

beconme attractive as food sources for other
insects and rodents, which may feed on the
dead insects in the trap without getting

caught.

g) Traps should be replaced at |east every 2
nmont hs, when they becone full, or when the
adhesive | oses its tackiness, whichever cones
first.

Rout i ne | nspections

Anot her inportant activity in nonitoring for
insects is making routine, thorough inspections
for insect evidence of all the interior spaces of
the structure, including the collections
thenselves. Gin a famliarity with the
structure(s) housing nmuseum property. W ndow
sills and door janbs should be checked for

i nsects at | east once a week.

Wndow Sills: Sills are a comon resting
pl ace for insects that are attracted to
light. This is especially inportant for
determning if a carpet beetle problem

exi sts, because the adults are attracted to
light and attenpt to go outside to feed on
pol Il en and breed.

Door Janbs: Look for evidence of spider
webs. |If there are gaps around the doors,
insects are likely to enter the building

t hrough these gaps. Spiders are likely to
spin their webs so they can trap any insects
entering the building through the gaps.

| nspect the nuseum col |l ections at |east every six
mont hs. Especially vul nerable materials, such as
organi ¢ et hnographic materi als and bi ol ogi cal
speci nens shoul d be inspected nore often. Look
for holes in textiles, and exam ne the bottons of
drawers and cabinets for cast |arval skins of
dernestid beetles, piles of woodborer frass
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devel opi ng beneat h wooden material, and frass and
hairs cut off of animal skins.

Monitoring is not effective unless it is properly
docunented. Docunent what was found, where it
was found, and when it was found. |[|f possible,
identify the species of the insect.

The identification of the insect and its life
stage are critical to determ ning what is
happening in the areas being nonitored. To
determ ne the species, refer to keys found in
some of the references listed in this Chapter's
sel ected bi bliography. Assistance with
identifying insects nay be obtained from

ent onol ogi sts through the cooperative Extension
Service, U S. Forest Service, State Departnents
of Food and Agriculture, and nuseuns of natural
history. Curatorial staff may wi sh to establish
an | PM pest reference collection to assist in
identifying pests. |If such a collection is
established, store it properly to protect it from
bi ol ogi cal deterioration.

Monitoring for rodents uses a conbi nation of
techni ques, including the use of traps. Sticky
traps known as glue boards are available for rats
and mce. These are usually shallow plastic
trays filled with an adhesive onto which the
rodent wal ks and gets stuck. Also effective for
rodents are ol d-fashioned snap traps which can be
baited with cotton batting (an attractive nesting
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MUSEUM INTEGRATED PEST MANAGEMENT SURVEY FORM
Unit Name: Inclusive
Dates:
Structure Housing Museum
Collection:
Exhibit Space Storage Space
Name and Title of
Inspector:
+3313333033113311333133113331333133113313031133313331133313331133)1331))))))
)3,
* Trap * Location of Trap - * Total Insects Count/Week**
*Number * Brief Description *Week #1 *Week #2 *Week #3
*Week #4 *
/313333333133333113331331133313331331133333113333)113)11333X))1133))3))
DN
/311333)33133333313331331133313311331133333113)13)113)11333X))113)))3))
DN
/311333)3331333133113331331133113311331133333113313)113)11333X))11)))3))
DN
/311333)33133333113331331133113311331133333113313)113)11333X))11)))3))
DN
/311333)33133333113331331133313331331133333113333)113)11333X))11)))3))
DN
/311333333133333113331331133313331331133333113333)113)11333X))1131)13))
DN
/311333333133333313331331133313331331133333113333)113)11333X))113)))3))
DN
/311333)333133333113331331133313331331133333113313)113)11333X))113)))3))
DN
/313333333133333113331331133313331331133333113333)113)11333X))1133))3))
DN
/311333)33133333313331331133313311331133333113)13)113)11333X))113)))3))
DN
/311333)33133313311333331133313331331133333113313)113)11333X))11)))3))
DN
/311333333133333113331331133313311331133333113)33)113)11333X))113))13))
DN

Figure 6.1. Exanple Miuseum I ntegrated Pest Managenment Survey Form
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material, preferable for use in nuseuns to a food
bait, that can attract insects). A whole
(unshel | ed) unroasted peanut is also an excellent
bait that is unlikely to attract insects. Al
traps should be nonitored daily. A dead nouse or
rat constitutes a threat because it acts as an
attractant to insects.

Al curatorial staff should be trained in "pest
awar eness"” and should i nmedi ately report any

evi dence of biological activity to their |PM
coordinator. A | ogbook should be established,
and any evi dence of biological activity should be
noted. Include the location and description of
the evidence, the material on which the evidence
was found, the tinme of day, and the nanme of the
finder. |f actual insects are found, they should
be collected and identified and this information
shoul d be included in the | ogbook together with
the time of day that the insect was found and
whet her it was found alive or dead.

Regul ar anal ysis of the data collected from

nmoni toring prograns can guide curatorial staff in
devel oping strategies for mnimzing or
elimnating pests. Mnitoring provides critical

i nformati on concerning the extent and source of
the infestation.

The strategies can range from i nproving
sanitation and dust control to building
nodi fi cations nmade to correct failures in the
seal of the building that are not easily detected
by humans, but pernmit insects or other pests to
enter. Insects can cone froma variety of

pl aces. For exanple, by placing a trap near an
energency exit door |eading fromthe miseum
property storage or exhibition space directly
outside, the tightness of the seal around the
door can be determned. |If the door is opened
only in emergencies, and the trap shows that over
a nonth's tine many insects of different species
are being caught, the seal around the edges of
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t he door should be checked to determne if it is
tight. The seal should be checked periodically
as part of the housekeeping program Once the
repair to the seal of the door has been nade,
subsequent nonitoring wll indicate whether or
not the repair was effective.

b. Prevention of Pests from Gai ni ng Access to and
Surviving in Museum Spaces

1)

The structure as a physical barrier

Al'l pests require three things for survival:
food, water, and shelter. Facilities housing
museum property can provide all three.
Restriction of pest access into the structure
fromthe outside is therefore inportant. Adult
mce, rats, and insects require only a snal
opening to enter a building. Insects are
attracted into a structure at night and on cl oudy
days by light. Rodents are attracted by warnth
during cool weather, and by dryness during danp
weat her. Some pests are attracted by the snell
of food.

Consequently, all structural gaps shoul d be
closed to prevent access to the buil ding.
Actions that can be taken include installing
weat herstri ppi ng around doors, caulking joints
around wi ndows and doors, installing screens on
all operable wi ndows, and installing screens on
fl oor drains.

M nim ze habitat for insects and rodents outside
the structure. The larger the popul ation of
insects and rodents directly around the
structure, the greater the potential for pest
entry. Install a 3-foot wide, 4 inch deep gravel
strip around the perimeter of the structure to
prohi bit vegetation fromgrow ng around the foot
of the structure. Wile this may not be
acceptable for historic structures, which require
appropriate landscaping, it is useful for
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non- hi storic buil di ngs.

Simlarly, if not prohibited by historic

| andscapi ng requi renents, renove ivy and ot her
pl ants growi ng on the structure. They provide
support for bird nests that nmake attractive
habitats for pests. Since branches can be used
by rats as access points to the roof of the
structure, trees should be routinely trimed to
prevent them from touching the building.

O her regul ar maintenance activities that help to
reduce biological activity around the structure

i ncl ude periodic cleaning and repair of gutters,
grading the soil around the foundation so that
wat er drains away fromthe building, and renova
of bird and wasp nests. Many of these
recommendat i ons prevent pests from gai ni ng access
to the structure and protect the structure itself
fromdeterioration

Establish a routine inspection programto

mai ntain the exterior of the structure and
surroundi ng vegetation. Inspections should be
made routinely to docunment buil ding changes, such
as settling foundations, or evidence of

bi ol ogi cal activity around and on the structure.

Barriers within the structure

Inside the structure, enclosure of the
collections in storage cabinets and exhibit cases
is the first defense agai nst pests. Cabinets and
cases should be well sealed. Gaskets are useful
for inmproving the seal around doors and drawers.
Hol es cut into cases for ventilation should be
screened.

For exhi bitions, enclose as much of the nmuseum
property as possible. Limt the use of open

di splays. In historic furnished structures,
encl osi ng exhibits nmay not be possi bl e.
Therefore, additional care should be taken to
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monitor all exposed objects in order to detect
i nfestations before they becone w despread.

Weat herstripping installed around interior doors
hel ps to prevent pests from noving from one
section of the building to another. It is
especially inportant to separate public spaces
(exhibit areas, information and sal es areas, and

office areas) fromthe nuseum col |l ecti on storage
areas.

Al'l areas inside the structure should be
routinely inspected for structural changes or
failures.

Good housekeepi ng and sanitation

Most pests require only small anounts of food and
water to survive. Dust found in cracks may

provi de enough nourishnment for survival. The
dust is usually hygroscopic and may increase
hum dity enough to favor pest survival. Moisture

from condensation on plunbing or water in sinks
can al so provi de enough noisture for an insect to
survive. Rodents are nibblers. They feed on

al nost anyt hi ng avail abl e, including dead

i nsects.

Est abli sh a good housekeeping and interior

mai nt enance programto mnimze food and noisture
sources. Shelter for pests comes in many forns,

i ncluding cracks and crevices in walls and
floors, voids in walls, and clutter. To mnimze
shelter and areas in which nutrients such as dust
buil d up, make the interior spaces of the
bui | di ng as seaml ess as possible: caul k al
cracks and crevices with silicone caul k and cl ose
gaps around plunbing fixtures and pipe
penetrations through walls, floors and ceilings.
The use of steel wool to fill such gaps in
structures can provide additional protection

agai nst rodent entry.
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Elimnate clutter. Cutter provides excellent

hi di ng places for insects and rodents. It can

al so beconme food for sone pests. Clutter gathers
dust, which can becone a m croenvironnment
supporting nold, nold-feeding insects, and ot her
i nsects. Dispose of all unnecessary materials
and provide proper storage for equi pnent and
suppl i es.

M ni mi ze dust by building and cabinetry design

and by proper sanitation. Cabinetry should be

designed to permt easy access for cleaning the
spaces beneat h and behi nd.

Use vacuum cl eaners to clean floors and
structures. All spaces should be vacuuned
according to an established housekeeping
schedule. Refer to Chapter 7 for guidance on
est abl i shing a housekeepi ng program A vacuum
crack and crevice tool should be used to renove
dust and debris fromcracks and joints. The
vacuum cl eaner bag and its contents shoul d be
di sposed of properly outside of the building to
prevent redistribution of insects or eggs.

After docunmentation, all evidence of rodents and
i nsects should be renpbved and di sposed of
properly. Dead insects and rodent droppings can
provide food for rodents and other insects. Dead
rodents, birds, and bats also are food for

i nsects and rodents.

Cultural controls

Museum property can becone infested despite good
housekeepi ng, sanitation, and tight barriers.
This often happens by incorporating infested
material directly into the nuseum property
collection. Uninfested materials can go on | oan
to anot her nuseum and becone infested, new
material can be accepted into the collections
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wi t hout knowing that it is infested, scholars and
visitors can bring materials from "hone" for
conparison with the museuni s hol dings and an

i nfestation can be established.

Establish an area outside of the collection
storage and exhibition area for the inspection of
new obj ects and returned |l oans. Restrict the

di rect conparison of non-collection itens agai nst
collection itenms. Do not incorporate any
material into the collections until it has been
judged to be pest-free.

Simlarly, exhibit materials (e.g., props and new
construction materials), equipnent, and supplies
may al ready be infested with insects when brought
i nto spaces housi ng nuseum property. Set aside
space near the nuseumis receiving area for

t hor ough inspection of all material entering the
building. |If infested, do not bring this
material into the building until it is pest-free.
As plants and flowers can be nutrient sources for
the adults of some carpet beetle species; they
shoul d not be brought into spaces housing nmuseum

property.

Restrict food and snoking in spaces housing
museum property. Pests can enter the facility in
snoking materials and food bags. |If food and
snmoking is permtted in the building, designate
special areas far away fromthe collections that
can be thoroughly cleaned. Dispose of food and
snoki ng wastes properly. Do not |eave them
accessible to insects and rodents. Take wastes
out side of the nuseum and di spose of themin
tight-fitting receptacles.

c. Establishnment of Thresholds for Pest Activity
Threshol ds are the points at which sone action needs

to be taken to correct the presence of a pest. Wth
museum property, the threshold is site-specific in
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D.

establishing the |l evel at which action should be
taken. The intensity of the action is determ ned by
the proximty of the pest to the collection. For

i nstance, a pest caught near the entrance door to a
storage or exhibit space nmay not warrant extensive
treatment, but its discovery should trigger an
increase in vigilance agai nst pests.

d. Summary of Preventive Actions

Moni toring prograns provide information about

bi ol ogi cal activity within the storage and exhi bit
spaces and the collections. Data from nonitoring
identifies what pests are in the nmuseum in what
guantities, where they are |ocated. Data also may
reveal how they cane into the nuseum and whether or
not they can survive.

Monitoring hel ps to evaluate the building structure:
Does it provide enough of a barrier against pests
fromthe outside? Are there structural failures?
What can be done to inprove the seal? Monitoring

al so helps to evaluate a unit's sanitation and
housekeepi ng prograns. Fromthis information,

i nprovenents to the structure and nodifications to

t he sanitation prograns can be planned efficiently.
Renenber: Taking preventive actions to exclude pests
from museum spaces and exerci sing constant vigilance
t hrough nonitoring and inspections are the keys to
effectively controlling pest problens.

ACTI ON TO TAKE WHEN AN | NFESTATI ON | S DI SCOVERED

1

Three Action Steps

If an infestation is discovered in a nuseum property
storage or exhibit space, take imedi ate action. Actions
shoul d include steps to isolate and identify the

i nfestation, develop a treatnent strategy, and review the
ef fectiveness of the existing | PM Program

a. Isolating and ldentifying the Problem
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1)

2)
3)

4)

| solate the infested material. Heavy

pol yet hyl ene plastic (6 m | mninmm is useful.
Smal | objects can be placed in reseal abl e bags
(e.qg., Ziplock® bags). For larger objects, a

pol yet hyl ene tent can be made using tape or heat
seal ing equi pnent. Make sure that the plastic is
conpl etely seal ed.

| dentify the pest.

Based on the habits of the pest, determ ne the
extent of the infestation. Start at the site
where the first infested object was found and

i nspect the nmuseum property and the space(s)
housi ng the property in ever w dening circles.

| solate infested material as it is found and
docunent the findings. Sweep away any ol d wood
dust and frass and place a sheet of white acid-
free paper beneath the object. Mnitor for new

wood dust and frass accunulation to deternmne if
the infestation is still active.

Determ ne the source of the problem If the
problemis structural, make structural repairs to
the building. |If infested material was brought
into the collection, evaluate and nodify the
policies and procedures that permtted this to
occur.

b. Developing a Treatnent Strategy

1)

2)

3)

| dentify devel opnental stages of the pests that
are found on the material s.

Identify the media of the infested materi al
(e.g., what is the material conposition of the
obj ect or specinen?).

Based on an understandi ng of the biology of the
pest, its |life stage when found, and the materi al
of the object, answer the follow ng questions:
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4)

5)

6)
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Can the infested materi al be disinfested by
removi ng the pest?

Are eggs present?

What is the | east damagi ng approach to
treat nent ?

Treat ment deci sions should be based on eval uation
of the identification of the pest, the infested
materials, and the condition of the object. In
consultation with the bureau's | PM Coordi nat or
and a conservator, choose an effective treatnent
that will cause the |east anount of damage to the
object and to the environnent. Treatnent options
range fromsinple cleaning to fumgation. |If
chem cal options are selected, follow
manuf act urer and bureau safety procedures
carefully. NOTE: Local |aws and ordi nances may
be nore restrictive than bureau safety procedures
and often supersede them A desirable
alternative to use of chemcals is freezing. The
success of this treatnent, however, requires
follow ng very specific steps, including the
careful bagging of objects and their exposure to
repeal ed freeze-thaw cycles. Not all materials
can be safely frozen. Freezing will stop pest
activity, but may not kill all insects and eggs.
Before using this treatnent, consult a
conservat or

Docunment any and all treatnents nmade. After
treatnment, the objects should be cleaned, with
all the renovabl e evidence of the infestation
docunent ed and renoved, and any pest damage
docunent ed and added to the nuseumrecords. File
all treatnent and/or damage docunentation in the
appropriate Accession File or Catal og Fol der.

Eval uate the treatnent to determne if it was
effective. Followi ng fum gation, the object
should remain in isolation and shoul d be

nmoni tored weekly or binonthly for any signs of

6: 21



DEPARTMENT OF THE INTERIOR

DEPARTMENTAL MANUAL

Museum Property Handbook
(411 DM Vol une 1)

Chapter 6 Biological Infestations
continuing infestation. The object should be
returned to the collection only when it is free
of pests.
c. Review ng | PM Program
1) Review the established nuseum | PM Programto
determne how it can be nodified to prevent a
simlar infestation from occurring in the
future. Consult the bureau's |PM Coordinator
2) As necessary, nodify the | PM procedures.
Docunent any nodi fications.
2. Fumigation

The word "fum gation” is comonly used to identify any

chem cal treatnent of infested material. Although
fum gants may exist in three physical states
(e.g., solid, liquid, and gas), they need to be converted

to a gaseous or vapor state in order to effectively kill
pests. Solid fumgants (e.g., paradichl orobenzene [ PDB],
napht hal ene, and thynol) convert to a vapor state with
heat and time. Liquid fumgants (e.g., dichlorvos

[ Vapona® and carbon disul fide) evaporate at room
tenperatures to a vapor state. Gaseous fum gants

(e.g., ethylene oxide, nethyl brom de, and sul furyl
fluoride [Vikane®|) are distributed in pressurized
cylinders for specific use in fum gation chanbers.

If it is determned that a chem cal approach is necessary
to control the pest infestation and is approved by the
bureau's | PM procedures, the curatorial staff needs to
adhere to the foll ow ng gui dance:

a. The Environnental Protection Agency (EPA) is required

by law to determ ne whether a pesticide can perform
its intended function w thout causing "unreasonabl e

adverse affects"” on human health or the environnent

while taking into account the potential benefits of

t he proposed use. Each product's |abel contains the
EPA Regi stration Nunmber. The Federal |nsecticide,
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Fungi ci de, and Rodenticide Act (FIFRA) of 1972 (as
anended) prohibits, with |imted exceptions, the use
of any pesticide product for any purpose or in any
manner not specified on the label. Refer to Section
2(ee) of FIFRA for these exceptions. For exanple,
the fum gant ethylene oxide (EtO is not approved for
use on books and archival materials. In addition,
EtO only may be used as a fumgant in a chanber, and
not as a contact pesticide or deterrent.

FI FRA classifies all pesticide products as either
"general" or "restricted" use. GCeneral use
pesticides are those that will not cause unreasonabl e
adverse effects to the user or the environnment when

used in accordance with the label. These products
are available to the public with no restrictions
except those that are specified on the |abel. Miseum

pesticides and fumgants in this category include

par adi chl or obenzene (PDB), naphthal ene, thynol,

di chl orvos (e.g., Vapona®,6 and boric acid.
Restricted use pesticides are those that cause
adverse effects to the applicator or the environnent
and nust be applied by persons who have received
specific training in their use. Methyl brom de,

hydr ogen cyani de, and sul furyl fluoride

(e.g., Vikane® are nmuseum fum gants included in this
category. EPA s list of restricted use pesticides is
updated nonthly. Check with the unit |PM Coordi nator
for a current list of the restricted use pesticides.

The law and DO policy require that staff nust be
certified to handle and apply restricted use
pesti ci des.

The use of pesticides or fumgants (e.g., paradi-

chl or obenzene, dichl orvos, naphthal ene, and boric
acid) are only approved in response to controlling a
specific infestation. These materials are not
approved for use as preventive repellents or
deterrents.

Fum gation, a conplex process, should be carried out
by a trained and experienced person. The specific
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pest, the volune of space to be fum gated

(e.g., chanber, room or structure), and the type(s)
of museum material (s) involved determ ne the type and
anount of fum gant to be used and the | ength of
exposure. During application, the proper and
effective use of a fum gant requires the strict
control of environnental conditions

(e.g., tenperature and relative humdity).

f. Units located in close proximty to a nmuseum or ot her

institution with a fum gati on chanber shoul d devel op
a working agreenment with the institution to provide
fum gati on services when needed. Ensure, however,
that the chanber is operated by certified persons.
Portabl e fum gation equi pment may be a practi cal
approach to applying fumgants to infested objects in
a unit's museum property collection. Al though such
equi pnment is expensive, it nmay be a cost effective
alternative to constructing a fum gati on chanber

Renenber: A chem cal approach is used only when
preventive nmeasures have failed to control an
infestation. The fum gant applied brings the infestation
under control and reduces the threat of damage to
collections. Once the fum gation procedure is conpl eted,
the curatorial |PMprogramshould be evaluated to
determ ne how a future reoccurrence can be prevented.

(bj ects that have been fum gated should be continually
nmonitored to eval uate the success of this control nethod.
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