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Foreword

Archivesby their very nature are unique both asindividual documents and as documents in context. Lost archives
areirreplaceable any lossisfinal, and in most casesreconstruc-tionisimpossible. Archivesfrom the past have been
handed over to usby our ancestors, it isour duty and our privilege to keep them for our children and their childrens’
children. Archives allow us to establish communications between past and future generations. W e archivistsarein
this process the guardians of the continuity with previous and future generations of our nations.

Some of therecordsin our custody havecometo usin an orderly manner well caredfor by the creating agencies,
other records are refugees of the turmoil of history, many, too many have been victims of war, arson, flooding or
other kinds of manmade or natural disasters, and are partially saved or lost forever.

Whatever their past, the archival heritage inour custody is nevertheless threatened by both internal and external
factors, such asthe quality of component material s, rodents, mould, acidity, etc. Regrettably we have to add externd
factors of another kind, such as the physical ones of fire, water, dust and use and politicd ones like shelling, arson
and ethnic cleansing.

Archives are generally considered to form the skeleton of the Memory of Humanity, by containing not only
factual information but also the informational context in which other elements of life, for example paintings and
sculptures, war and discovery, occupation and religion, can be placed and better understood.

However, by using the generic term ‘archives’ one implicitly accepts its limitations: archives are part of a
European concept, based on Roman law, a concept that received a gun-point introduction in modern societies all
over theworld. Many societies outside Europe had devel oped an extensive oral andintangible heritage and advanced
writing systems and preservation practices long before European colonists arrived with their own record-keeping
systems, and with their European paper. Climatically well proven systems for ‘ memorising’ data, meeting theneeds
of the local societies of that time, have been put asde as not suitable for ‘European’ administrations. In some
cultures both systems cohabited, the European one providing core data, ‘facts’, the indigenous one providing
circumstantial evidence of some importance for under standing local traditions relating, for example to religion, or
to culture, or providing other kindsof information, or seen from another perspective, the occupying forces kept the
official records, the occupied nations continued keeping the records of the indigenous people beit in tangible or
intangible form.

In essence the information system embodied in European archives was created to deal with property. In other
cultures the information system dealt mainly with different kinds of data, like the location of fresh water (e.g.
Australia), movement of herds (e.g. N orth-America) or the relationship betw een deities and man, or the continuity
of generations.

I would like to note asan observation that, assuming script for storing data was introduced in accordance with local
needs, one should keep in mind that even in highly literate cultures, elements of oral and other traditions are still
in use. For instance, oral testimony in court becomes written evidence and a public record — and this can even
include objects as evidence, such as the bullet tha missed Gladstone. W hat is in a name? There are many good
reasonsto reconsider thevalidity of ‘ European’ archival definitionsfor their applicabilityin non-European societies
and to consider the acceptance of “data’ or objects transmitted via other traditions as part of the corpus of historic
data to be kept in archives repositories.

Thinking along these lines one might consider the ‘Memory of Humanity’ to include all that can be memorized
in physicd orintellectual form, be it landscape, nature or components of human life, like tradition, artefacts, ideas,
and so forth. AsthisBibliography dealswith preservation of archives according to established tradition | will return
to the safe side and concentrate on archives within the traditional definition.

However, before doing so | would like to dwdl a little on the relative relevance of archives for the knowl edge of
the “history of man’, by relating archives to the voyage of the human speciesin time. According to many scientists
"Modern Man' started after the last Ice Age, about 100,000 years ago to domesticate animals and to settle for a
sedentary life. Modern Man added script to his utensils for preserving the *Memory of Humanity’ only about five
thousand years ago. The earliest recordings of hiswriting— even when apparently official records— are to be found
in museums and not in archives.

Writing is nowadays a rdiable way for transferring information. How ‘reliable’ will it be in future? How can a
message be conveyed to homo sapiensover a period of 5000 years or more? For instance, amessage like: keep out,
radiation zone, put on top of under-ground nuclea waste belts? What kind of ‘sign’ will be understood 5,000,
25,000 or 50,000 years from now, as a warning not to drill in the ground because of the danger of radiation? What
material should one choose for preserving any sign for such a long period, paper, wood-blocks, parchment,
microfilm, clay-tablets, palm leaves, rock, computer-tape or diskettes, acoustic systems? Will therebeany ingitution
keeping records over 5000 yearsold? Will records of that age be more likdy to be kept in museums, as happens
nowadays with records of 5000 years ago? What equipment will people have by then to decipher messages —
computers, or only brainsand reading glasses? Such questions are not easily answered. As a native Australian
expression goes, ‘rocks vanish, word remains’.

These questions open a domain of professional relevance, for instance, what about durability of data carriers,
likepaper, computer-diskettes, movie-film, clay-tablets what about the presentation of ‘data’, likescriptof any kind,
graphics, and so on, what about the chemical and physical fixationtechniques that make data-carriers and data gick
together (water in ink; magnetism; heat); what about instruments and ‘brains’ that make data understandable, and
thereby turn data into information (several early scriptsare still waiting to be deciphered).



Little is known about the expected life span of specific data-carriers apart from rock, of the *sticking-material-
technique’ and of the ‘ equipment-brain-span’ that makes information out of data (or even identifies possible data
as such). Here is an example for the sak e of the argument.

In modern archival literature one can read a lot about acidity and the ageing of paper. However, how much has
been published on the life expectancy of a specific make of paper of a given era, exposed to a continuous high
relativehumidity; or acyclical high and low relative humidity; or acontinuous|ow relative humidity, combined with
temperature, high, low, moderate or cyclical, combined with dust, exposure to sunlight, folders, boxes,
administrators, archivists or users? Is any uch data available? Is data available on the ageing of paper in thick-
walled, heavily insulated repositoriesin avariety of climates? Arethere dataon what happensto paper in thin-walled
repositoriesfitted with cooling equipment that functions a few hours per day only? Is any information available on
what happens to recordsthat are stored in proper ly conditioned repositoriesand consulted or listed in hot and humid
searchroomsor office blocks? Do we have any idea of the rel ationship between storage conditions andchemical and
physical decay of paper, photographic materials, and so on? Do we have any data for any formula that will enable
us to makereliable estimates on the return on our investmentsin creativity, in staff-time, or in money? Do we have
any that can be used as input for risk calculation, or as input for establishing priorities?

Here are some postulations. In some tropical climates — as has been esablished — it may take records, even if made
of long lasting paper, only some 100 to 200 years to become dust. Before becoming dust they would have passed
the no-use line (identical to ano-research line), and shortly after the no-touch line (identical to no-reformatting line
or past-lamination line). In moderate climate zones the no-research line may be crossed after 1,000 years and the
no-reformatting line after 1,500 years. Special problems are posed by newspapers. Most of those are printed on
unstable paper of low quality. In some countries this kind of paper is also used for stationery. The no-research line
of this kind of paper will be crossed in the tropics within 100 years, in more favourable climates within 400 years.

However, long before dusthas become dust, the data may have faded away. Some carriers just lose the datathey
carry easily. For example, some makes of ink fade eadly, other kinds ‘ eat' paper. Some kinds of photocopiesdo not
tolerate sunlight, other kindscan, if not properly processed, be wiped out easily. Some kinds of stencil seem to lose
contrast, etc. Poor quality of ink, of magnetism — submitted to chemical and physical processes asthey are— will
increase the speed of decay of carriersand their dataeven further, even when, by comparison, they are kept under
stable conditions. O ne may conclude that according to the materials used and their environmental and office and
repository conditions the life span of carriers and data may vary in the tropics from afew years for ome materials
to twice the life span of man for other materials and in mod erate climate zones from one or more decadesto 5-20
times the life span of man.

Preventative measures are generally consistent with the accepted guidelines for a professional preservation policy.
Such a policy should include:

e measures to minimise the rate of deterioration;

housekeeping routines to clean, protect and extend the life of materials;

staff and user training programmes to promote and encourage correct handling and transport of materials;
security measures and contingency plans for disaster control and recovery;

protective measures, such as boxing, binding, and wrapping, to reduce wear and tear on materials;

a substitution programme for replacing valuable or very brittle originals with surrogates such as microforms;
conservation treatments to repair damaged originals;

disposal programmes for materialsof no further use;

procedures for reproducing originals;

procedures for the exhibition of materialswithin the institution or while on loan to another organisation.

e o o o o o o o o

The physical environment in which materials are stored will have a significant effect on their life span.
Environmental conditionssuch astemperature, humidity, light and atmo spheric pollution can each affect documents
of any kind. Preventative measures should aim to achievethe best possible conditions for storing and using items.
The process of decay can be slowed down considerably by creating favourable storage conditionstaking into account
the general level of air pollution, the possibility of creating a controlled climatic environment and the cleanliness
of the storage facility. ‘ Greening’ of archive buildings —i.e. use of low energy and low technology engineering; use
of minimally toxic, environmentally friendly materialsin construction; use of recycled materials; low running costs
— should get top priority on the professional research list.

At the Annual Meeting of ICA of 1987 one of the participants made an interesting remark: ‘preservation is a
question of management, not of repairing.” Good archives management implies the proper organisation of an
archivesoffice. Proper organisation implies disaster awarenessand prep aredness, proper stor age, security, handling,
conservation, etc., and if applicable, reformatting. One hasto set priorities and to evaluate the cost benefits of
different types of action, be it passive preservation, active conservation or reformatting, against the importance of
collections. The simplest preservation measures, good handling etc., are by far the cheapest. That is why thereis
alot we can do.

The common way of preserving collections, all over theworld is by reformatting the collectionsin priority order
through microfilming or digitization, after having listed them, and then keeping the originals unused but in stable
condition. Damaged documents should receive, if possible, conservation treatment. Again, if possible, documents
should be placed infolders, foldersin boxes, boxesin stacks. One should strive for an optimal climate for permanent
storage, be it through air-conditioning 24 hours a day, seven days a week or through building and insulation
techniques.

Many archivists are working along these lines, implicitly or explicitly. If the quantities to be considered are
small, there are no real problems. A few hundred reelsof microfilm will do. Most repair shopsdo agood job. There



is no doubt about that. Reality, however, is different. What can one do with hundreds, thousands of files each
containing dozens or hundreds of sheetsof paper, all filled with text and drawings, some of them torn and soiled,
others brittle and so on? What is to be done with the backlog? Current activities are well aimed, and often cost-
effective, but the level of activities isdisproportionate to the extent of theproblem.

Traditional conservation techniques may be sufficient for coping with severd kinds of mechanical, biological
and chemical damage, but one should consider any irreversible technique to be a potential danger. For example, it
has been reported that in some Euro pean countries major damage to records was due to their chemical treatment in
the past. Eventhe use of lamination for stabilizing archive materials is questioned and could wdl turn outto be a
counter-productive preservation process. However, for documents nearing the no-touch line, it may be the only
solution for preservation for the time being.

On their own all archivigsare minor playersin safeguarding the d ements of the Memory of Humanity entrusted
to them. Two possible outcomes of a world wide performance analysis of this role of archive services could be a
recommendation to globalize workshops for technical services, and to globalize storage facilities as well. Many
barriers will hav e to be dismantled.

Globalizingintellectual accesshasbeen an odd idea. What el se, however, will bethe outcome of theintroduction
of electronic formats and el ectronic finding aids? One cannot cutcommunication linesin order to keep the electronic
data on-site.

Globalizing storage facilities and technical servicesstill sounds odd, butthe professionshould start considering
such options. The Indonesian — Dutch co-operation sets an interesting example. Options for improvement of co-
operationin the fields of micro-filming, digitization, restoration, computer storage capacity and training shoud be
studied, sponsors should be identified and engaged.

Cooperationat institutional, national and international levels, in conjunctionwith librariesand museums, would
be one of the ways of ensuring the better preservation of the Memory of Humanity. Progress in modern technology
may assist in coping with some of the problems posed by both natural and man-made hazards and by the ever
increasing quantity of archives to be kept. However, the information age will not solve the problems of record
keeping, onthecontraryit will only add more problems. No administration has produc ed more records, both in paper
and in electronic format, than this eracalled the infor mation age. T ogether all archives services worldwide take in
accruals on an annual basis of afew hundred linear kilometers, or mor e, something like the distance between Jakarta
and Jogjakarta. On top of this we recdve huge quantities of electronic data, data that will have no significance if
not prepared for transfer together with software and necessary documentation. And to add to this, one should not
forget the masses of audio-visual materials, such as TV reels, audio tapes, still and moving film, etc.

The initiaive of the Arsip Nasional Republik Indonesiatogether with the National Archives of The N etherlandsin
organising a seminar on preservation of archives in tropical climate zones and in commissioning aan annotated
bibliography on preservation of archivesin tropical climates could turn out to be adecisivestep towards developing
tropical archivology as a subject in its own right, a subject that should form the subject of one of the next ICA
International Congresseson Archives. Such atropical archivology should provide for best practicesand standards
for record keeping in tropical countries, and can only be developed in close co-operation between professional and
other partners. The Jakarta conferencewas a first step.

Joan van Albada
Secretary General of the International Council on Archives



Preface

Everyone familiar with archive preservation will agree that it is more demanding in tropical climate zones than
elsewhere. One might even say that archive management in tropical zonesis more governed by the climate than by
any other professional concern. The ‘to be or not to be’ of archivesinsuch zonesisdictated more by theclimate than
by any other influence; whatever the level of invegment, the fact isthat the climate is always hostile to the survival
of natural polymers.

This bibliography is thereforewritten for all thosewho are interested in the typicd problems developing countries
facein safeguarding theirarchives. It isintended to make the numeroussources of informati on accessibl e, including
those on theinternet. As the preservation problems of archives, libraries and museums show many similarities it
includesmany titlesfrom our cousinsin preservation. T he subjects dealt with reflect some of the most pressing and
distinctiveissues of tropical preservation. Part One chiefly consists of annotations and quotations from the listed
authors. These are arranged insuch away tha they can speak for themselves. Occasionaly, however, clarifications
and additions are included. Other titles are arranged according to their particular subject. By using an inductive
method this study offers more than the classic annotated bibliography. In Part Two the bibliographic datais listed
alphabetically and arranged by chapter. The appendices contain a glossary of the many abbreviations used in the
text and an extended list of addresses of all institutions mentioned, including their URL addresses.

It will not remain the static paper product the reader at present hold in hishands In the very near future the European
Commission of Preservation and A ccess (ECPA) in collaboration with the National A rchives of the Netherlands,
will publish it on their website, together with other surveys, as a searchable database. The ECPA and the National
Archivesintend to update these important sources of information on a continuous basis. as well as the URL and
Email addresses which are constantly changing.

The research for, and publication of this volume has been made possible thanks to the financial support of HGIS
(the Homogeneous Budget for International Co-operation of the Dutch Ministry of Education Culture and Science
and the Dutch Ministry of Foreign Affairs) in theframework of the programme Towards A New Age of Partnership.
(for more information about this programme see www .tanap.nl.) The initiative of the Arsip Nasional Republic
Indonesia, the National Archives of the Netherlands and the International Council on Archivesin producing itisa
decisive step towards developing tropical archivology asa subject in its own right, a subject that should form the
subject of one of the next ICA conferences.

The preservation of archives, the intellectual archival heritage of mankind, is a wonderful but difficult task.
Especially when this archival heritage is built and stored in countries in tropical climate zones like Indonesia.
Therefore we are glad to present this bibliography onPreservation of Archivesin Tropical Climateswhich has been
realised with the enthusiastic cooperation of the National Archives of the Republic of Indonesia, the National
Archives of the Netherlands and the International Council of Archives. May it serve as a goad to the better
preservation of archivesin general and in tropical climatesin particular and contribute to the understanding of the
special problems facing preservation of archivesin tropical climates.

Dr. Maarten van Boven Dr. M ukhlis PaEni
National Archivist Director General
National Archivesof the Netherlands National Archives of the Republic of Indonesia



Part One

Preservation of Archivesin Tropical Climates



Chapter 1 : Basic Concepts

1.1 Introduction

Our heritageis all that we know of ourselves; what we preserve of it, our only record. That record isour beacon in
the darkness of time; the light that guides our steps. Conservation is the means by which we preserve it. It is a
commitment not only to the past, but also to the future (Ward, 1989). To secure our recordsfor the future is not an
easy task. Libraries and archives all over the world face seriouspreservation issues. Whatever continent we focus
on, we can find cultural heritage of many types, in many forms, each of which requires different preservation
methods. It would be very difficult, therefore, to formulate a uniform policy for preservation. However, we cannot
afford to sit on our hands.

Conservation has not avery long history as a full-grown professon. The world of paper and book conservation
became manifes only some 30 years ago. Today conservation is an established profession. Y et, this development
is mainly in the developed countries, since the developing countries had more pressing matters to concentrate on.
Butitisonly now that westernconservators have started to realise that the problemstheir colleagues face at the other
end of the globe are different and often more complex than their own.

At the same time western institutions needing solutions for mass conserv ation problems profit the most from
the advances in conservation sciences. Let ushope that this will change in the future. Developing countries often
sufferfromspecificthreats to their cutural heritage. Extreme temperaturesand rel ative humiditiesoften cause large-
scale infestation of country-specific insects and moulds. In addition, non-western written traditions, including the
writing materials, are frequently different from western ones. Although individual governments and multilateral
institutions give support and aid, it is mainly according to western preservation strategies. National programmesfor
preservation, including specific research projects, are being established. Care should be taken not to impose the
solutions to western conservation problems on developing countries. Preservation research should ratheraim at a
better understanding of typical non-western conservation problems (Porck et al., 2000).

To be informed on current conservation affairs will cost money. Many librariesand archives havehad to end
subscriptions to professional magazines because of cut backs in their budgets. However, with the arrival of the
internet a lot of information is becoming more freely accessible and will contribute to a better and cheaper
dissemination of knowledge.

Conservationin tropical climatesis not asimplejob. In 1966 the French archivist, Y ves Pérotin said: ‘ What an
uphill struggle is the work of the tropical archivist.” But let us not forget that failure is the mother of success.

Thefollowing paragraphsreview some basic concepts and approachesthat arerel evant to conservation problems
in the tropics. A sthereis much talk of tropical climate, attention is paid to what is actually understood by tropical
climate. It is also explained tha this bibliography is not only meant for conserv atorsin archives, but that colleagues
working in libraries and museums can profit from this study too. In fact quite a few references come from those
fieldsof conservation. Many surveys have been published on almost all continents. They are a useful tool to make
conservation needs manifestin a particuar region. The same holds for the countless regional and country reports.
To give animpression of international cooperation several impressive examples are lised at the end of this chapter.
Without this international cooperation the field of conservation remainsvery limited for both the rich and the poor
countries.

1.2 Problems in the Tropics

In general high tropical temperatures (and relative humidities) play a major role in accel erating the rate of chemical
and biological degradation as well as providing a conducive atmosp here for the multiplication of tropical insects
(Arnoult et al., 1995). According to the director of the National Preservation Office of the Australian National
Library, Jan Lyall, there are several factorsthat make archival life very difficult in the Asia/ Pacific region but they
are applicable to most developing countries as well

tropical climates;

political unrest/war;

the lack of ack nowledgement of the need to preserve by the government;

selling of valuable heritage material to fulfil basic needs of the local population;

physical isolation;

differences in language and literacy skills.

Governments must acknowledge the importance of libraries and archives and the need to preserve a nation's
documentary heritage beforetruly effective preservation programmescan be devel oped. Funding of library activities,
including preservation, iscritically linked to the political system in operation. Governments in most developing
countries allocate a very low priority to libraries. Library and archive budgets are often 0 low that there are
insufficient fundsto acquire adequate supplies of library materials to provide suitable housing for the collections
or to operate normal library or archive services: preservation is seen as a luxury. Even in developed countries
budgets for libraries and archives are shrinking and preservation activities frequently are drastically cut (Lyall,
1997). In this respect preservation problems in L atin America are, in fact, often not that different from North
American. However, the scale of some problems in Central and South America can appear more daunting as the
human and material resources available are often extremely limited (Rap hael, 1993). Y et, lack of fundsis surely not
the only problem although it is often put forward as an excuse for a policy of ‘laissez-faire’ (Strickland, 1959).
The deterioration process in the tropics is very complex, and it is difficult to determine whether there is one
culprit at work at a time, or whether several forces are simultaneously active (Agrawal, 1984). These destructive
forcescan be classified into three groups — the physical (heat, sunlight, dust, sand), the chemical (moisture, gases,



pollutants), and the biological (fungi, bacteria, insects, rodents). The constant year-round heat speeds up the rate of
deterioration. The rule of thumb istha every 10 °C rise in temperature halves the life of a book (Thomson, 1994).
Additionally, ultraviolet radiation and other energy elements of light, combined with high temperature, result in an
acceleraion of oxidation and hydrolysis. The effects of chemical contamination are greatest when air is at its
saturation point and condensation occurs. In itself a high moisture content has already a great corrosive effect on
organic materials. When constant high relative humidity combines with high temperatureand is left uncontrolled,
deteriorationis extremely fast. The same fatal combination of heat and moisture creates a suitable environment for
biological agents. Fungi remain dormant in low relative humidity, but when it reaches seventy percent they thrive
and multiply. Insect pests are silent destroyers. Often nocturnal, they can do irreplaceable damage quickly and
secretly. In addition to these relatively gradual deterioration agents, the tropics are subject to sudden and violent
natural disasters. Thetropicsare, infact, about as far as one could get from any vision of anideal library or museum
environment (Baish, 1987a).

The majority of thecountriesin tropical climate zoneswere at one time or another under colonial rule. The impact
of colonialism on preservation and conservation in thenewly formed states is still noticeable today. Research into
the establishment of information servicesin Africa has shown that thecolonial administrationshad little regard for
the establishment of national institutionsto cater for archives and libraries. On the eve of their independence many
an African country had nothing they could refer to asanational archive and/or library. Even long after independence
some countries still do not have these institutions. It has been argued that the failure by some colonial
administrationsto lay someform of foundation for the establishment of information services has contributed greatly
to thelack or weak preserv ation and conservation programmesin Africa (Khayundi, 1995). Ahmed Huq noticesthat
western observers, particularly the former rulers, of course, view this differently (Hug et al., 1977). In other
countries, according to Plumbe, libraries have resulted from the mildly beneficial administration of colonial powers
(Plumbe, 1959a). Unfortunately, it appears that the lack of proper recognition of the need for conservation is also
omnipresent outside the African continent.

1.3 Tropical Climate Zones

Generally the tropical zone is defined as the areaof land and w ater between the Tropic of Cancer (latitude23.5° N)
and the Tropic of Capricorn (latitude 23.5° S). Occupying approximately forty percent of the land surface of the
earth, the tropics are the home to almost half of the world’s population. The area may be envisaged as a hot, moist
band around the equator, typified by little seasonal change of temperature. There are variations in climate within
thetropics however ninety percent of the tropical zones embody hotand humid climatic regions, whether permanent
or seasonal. The remaining ten percent is desert-like, and characterised as hot and dry (Baish, 1987a).

The climates prevailing around the globeare primarily influenced by the sun's energy heating up the land and
water masses. At regional level the climate is influenced by altitude, topography, patterns of wind and ocean
currents, the relation of landto water masses, geomorphology, and the vegetation pattern. Accordingly, the tropical
and subtropical regions can be divided into many different climatic zones, but for practical reasons, usually three
main climate zonesare considered:
¢ the hot-arid zone, including the desert or semi-desert climate and the hot dry maritime climate;

« the warm-humid zone, including the equatorial dimate and the warm humid island climate;
» thetemperate zone including the monsoon climate and the tropical upland zone.

This division into three climatic zones is very generalised since many areas exist with differing climates or a
combination of types. Local conditions may also differ substantially from the prevailing climate of a region,
depending on the topography, the altitude and the surroundings, which may be either natural or built by humans.
The presence of conditions like cold air pools, local wind, water bodies, urbanisation, altitude and ground surface
can all influence the local climate strongly (Gut et al., 1993).

Asthefeatures of each zone ar edifferent it isobviousthat thiswill result in different problems and consequently
different preservation solutions. Howev er, thevaried formsof tropical climatein different regionsmakeit necessary
to generalise in this study. Although we acknowledge the importance of the issue it is beyond the scope of this
bibliography. Specific climatic zones are mentioned occasionally if the author so indicates.

For ease of reference, the definition north-south facing is used in the sense of the northern hemisphere. For the
southern hemisphere the terms have to be reversed. For example, where north orientation isrecommended, thenthis
isvalid for the northern hemighere only. For the southern hemisphere the orientation would naturally be south.

1.4 Archives, Libraries and Museums

The title might suggest that this survey is about archivesonly. Thisisnot entirely true. Many other institutions face
the same or similar problems, in particular libraries and museums. Archives, together with libraries and museums,
all take on the onerous task protecting and preserving a particular part of our common cultural heritage. They are
both specificyet complementary institutions. Each approachespreservation differently. It is not so much the physical
characterigics of the objects preserved as the method of preservation of their informational content which
distinguishes archives, libraries and museums (Gauye, 1984). One specific reason for the development and
preservation of archives, asformulated in modern development terminology, isits contribution to good governance
assound record keeping. Thisis essential to an effective and efficient system of public administration. The holdings
of museums in developing countriesalso have particular characteristicsas some art higorians assume the absence



of awillingness to control or prevent the physical deterioration of cultural property in non-western societies. Still,
there are ample examples where the opposite holds good (Nicklin, 1983b).

It is also recognised that museums, especially in the developing world, play an essential role in educating the
people. As for the libraries, UNESCO (United Nations Educationd, Scientific and Cultural Organization) had
already realised by the 1960s that the development of a global literacy campaign would fail if the development of
national and regional library networks was left behind. It was imperativethat attention be given to the preparation
of reading materials, especially vernacular literature, for the newly literate adults (Milburn, 1959). One way or
another archives, libraries and museums are the sine qua non for the enhancement of the national and cultural
identity of anation. Theidentity,as well as economic recovery,is seenin many ways to be linked with thesurvival
of the cultural heritage (Dean et al., 2001).

Clearly they all confront the same basic difficulties in safeguarding their holdings under severe climatic
conditions.Thatiswhy the preservation literature of library and museum organisations has been considered aswell,
although the main concern of this bilbiography remains with the preservation of archives.

1.5 Surveys

International and national surveys and questionnaires can give worthwhile indght to the conservation needs of
national archives. In addition they giveusquantitativeand qualitative dataon the state of conservation, aprerequisite
for drawing up any preservation programme (Idsala, 1995). To quote Cunha from his Methods of evaluation to
determine the preservation needs in libraries and archives ‘every library and archive must determineits own
preservation needs from which to develop itsown conservation programme.” T hiswork provides the framework for
undertaking the survey. It provides sampleformsthatare very useful for recording survey data. It does not, however,
address in greatdetail the settingof priorities, and isperhaps overcautious in some recommendations (Cunha, 1988).
In 1978 UNE SCO conducted a conservation facility survey in the M iddle East. In all the Arab states only 3
countries maintained a conservation department (Egypt, Sudan and Libya).
This may be taken as an indication that the development of technical servicesin archivesin the Arab statesisvery
rudimentary, an impression consstent with the known general state of development of archives in those countries
(Kathpalia, 1978).

In Nigeria 42 libraries answered another early questionnaire in 1980-1982. The case of library conservation in
Nigeria, the most populous African country, may be considered typical for a developing country as well as for a
tropical country. The incorporation of insecticides in the process of paper production, and the design of library
buildingsfor conservation in the tropics were among the interesting topics discussed. The author also expressed the
need for greater research into conserv ation problems unique to Nigeria and the tropics. (Alegbeleye, 1988). Other
African surveys on presrvation are Adikwu, 1987; Janssen et al., 1991; Khayundi, 1988 and 1995; Kremp, 1993;
Kukubo, 1995; Mazikana, 1995; Mbaye, 1995; M usembi, 1999; Sonnet-Aziz, 1995; Weilbrenner etal., 1988. In
the Annex of the Proceedings of the Pan-African Conference in Nairobi 1993, twenty-eight countries reported on
the state of preservation of their library and archival materials (Arnoult et al., 1995). The latest survey on African
preservation was organised by the JICPA (Joint IFLA-1CA Committee for Preservation in Africa) and published in
2001 (Coates, 2001).

In an overall UNESCO survey of all national libraries and archives, professional organisations and research
institutes, one of the questions concerned main research needs in preservation and conservation in the future. Of the
69 respondents 10% came from less developed countries, and stressed the need for simpler, more accessible
solutions, equipment and materials trained gaff, and literature orientedto the needs of tropical countries (Clements
et al., 1989).

The National Diet Library (NDL) conducted aLibrary Preservation Needs Survey of National Librariesin Asia
in 1992. The aim of the survey wasto ascertain and evaluate preservation issues and needs in the Asiaregion. More
than 100 items were surveyed in a wide range of areas. The questionnaire was sent to 20 libraries in East and
Southwest Asiaresponsiblefor collecting and preservingmaterials at the national level. Twelvelibraries, including
the NDL, responded. Some of the survey findings are of particular interest: only a few countries had a national
policy for preservation of library materials, or had started a nationally coordinated cooperative preservation
programme, 6 libraries regponded that they were making &fortsto raise national preservation awareness, 3 libraries
had conducted amicrofilming programme, 2 libraries considered emergency preparednessvery important, and many
librariesrequested support, information and training from the NDL and the PAC Regional Centre (Kaihara, 1993).

In 1995 the former Commission on Preservation and Access published an inventory of preservation needs of
Latin American libraries and in the same year Baker published a Latin American overview of current trends in
conservation (Baker, 1995; Hazen, 1995).

An impressive stocktaking questionnaire on archivd development was sent to mos members of the ICA
(International Council onArchives) in 1993 (Roper, 1996b). Abouthalf the 123 respondents came from devel oping
countries. It became clear that factor slike economic forces, political events and natural disasters, outdde the control
of nationd and international archival organisations, have often been of major significancein their impact on archival
development. In many devel oping countries thecombinationof these adverse forces haslimited growth and in some
cases has even resulted in a deterioration of the archival situation compared to the resultsof earlier surveys (Laar,
1985; d’ Orleans 1985; Tanodi, 1985; Mazikana, 1992). In terms of conservation archives continue to be housed
in buildingswhich areinadequate both in their storage capacity and in their suitability; equipment isinadequate and
insufficient, often obsolescent, if not obsolete; maintenance and the supply of the materials to operateit areerratic.
Nevertheless, the majority of the respondents highlighted the positive rather than the negative influences on archival
development in their countries.



Rhys-Lewis even noticed agrowing interest in archiveand library conservation in developing countriesin 1999.
At the sametime he pointsout that the role of conservation as a gpecialism within European archive servicestook
approximately 50 years. This development did not always happen as a reault of careful sraegic planning. He
contends that the developing countries could benefit from the European experience, in the shaping of effective
preservation strategies (Rhys-Lewis, 1999). Two years earlier helisted the preservation and conservation needs and
problemsof the upper regionsof Southeast Asia, aregion where war and civil strife have caused further degruction
and have left libraries and repositories destitute of the financial and personnel resources needed to bring about
change (Dean, 1997).

1.6 Country and Regional R eports

Many country reports are published that reflect the sate of art interms of conservation (Kuba, 2001). They can be
useful for those who want more insight into a particular region or country. However, many reports only allow a
superficial insight. For the museum world in Africa the bibliography by Gerhard is of particularinterest (Gerhard,
1990).

The results of numerous | CA ex pert missions appear in the biennial ICA journal Janus, revue archivistique, see
forinstance the 1996 special issue, and also intheir journal Archivum,international review of archives. Multilaterd
organisations, in particular UNESCO, also undertake different missions to map conservation needs, to evaluate
conservation projects, etc. UNESCO mainly published these results in the RAMP (Records and Archives
Management Programme) study series. A selection of these reports can be found in the section Preservation and
conservation — preservation in developing countries — literature.

1.7 Projects and Programmes

Therole of international organisationsin preserving our world heritage cannot bestressed enough. For example, not
long after UNESCO wasfounded in 1948, an archival expert meeting was convened (Roper, 1996a). There has been
progress ever since. Most wegdern countries have their own international development programmes and some
bilateral assistance goes into archives management and preservation (Archer, 1996; Murray-Lachapelle, 1999;
Olofsson, 1988; Sdderman, 1999). For a guide on inditutional help in librarianship in developing countries see
Sandell, 1996.

Different multilateral organisations and international professional institutions give more large-scale aid but in
general theinitiativesof international cooperationshould bemore coordinated(Deanetal.,2001; Noerlund etal ., 1991).
In aninteresting article Kukubo reviewsthe areas of actual and potential cooperation in preservation and conservation
in Eastern and Southern Africa(Kukubo, 1995). The success of apreservation programmethatinvol vesthe cooperation
of several agencieswould need the coordination of itsactivitiesby alocal agency (Berrada, 1995). The needforregional
cooperation in Africais stressed by Sonnet-Azize, 1995. International projects, however, can also raise politically and
culturally sensitiveissues. When well-meaning foreign scholarsobtain fundsto help local repositoriesto preservetheir
valuable artefacts, conflicting interests can come into play. It should be emphasised that balancing the needs of local
ownership with the pressures for global access and the preservation community’s belief in the notion of global
responsibility towardsthe world's cultural heritage, is not always easy (Lindsay, 2000; Roberts, 2001).

Perhaps the digital highway is the solution to at least one form of global access. The Council on Library and
Information Resources (CLIR) istaking advantageof the trend towards virtual education and hasstarted to develop
web-based tutorial s on preservation and conservation for use in Southeast Asia. The tutorialswill enable librarians,
archivists, etc. to acquire basic and reliable preservation information, and to develop strategies and responses to
preservation challenges distinctive to their climate, culture, resources, and content. The fird modules are schedul ed
for implementation by summer 2002 and after evaluation in Southeast Asia CLIR anticipates adapting the modules
for use in other regions in the world.

On tropical librarianship in general see World Librarianship, focusing on librarianship and socio-economic
developmentin Africa, Asia and Latin America. Thisjournal isthe continuation of the Third World Librariesthat was
published from 1990 to the summer of 1996. It is published by Rosary College Graduate School of Library and
Information Science in lllinois, USA.A.M.Abul Huq published an interesting bibliography on world librarianship,
which is an indispensable reference tool for international and comparative librarianship (Hug, 1995). This
publication is a continuation of his earlier work covering the period 1960-1975 that presents the literature of an
important developmental period in the globalisation of library and information services (Huq et al., 1977). In this
respect thelnternational Journal of Librariesand Information Services, Libri, also publishesintereging articles see
e.g. Libri 1997(47/3). See also Cloonan, 1997b; Evans, 1995 and Faber, 1994.

1.7.1  UNESCO

From its earliest days the United Nations Educational, Scientific and Cultural Organization (UNESCO) has been
involvedin international archival development. It was responsible for convening the 1948 experts’ meeting, which
resulted in the formad establishment of the Internaional Council on Archives (ICA) in 1950. As the international
archival community grew and expanded beyond Europe and North A merica, so did UNESCO’s and ICA’sinterest
in and support for that community. Support has been provided to individual countries or groups of neighbouring



countries from several UNESCO programmes as well as from other UN sources (e.g. UNDP, United Nations
Development Programme). It is good to know that almost every country has its own local UNESCO library.

1.7.11 RAMP

In order to meet the needs of member states in the specidised area of archive administration and records
management particularlyin developing countries, the Division of the General Information Programme of UNESCO
established a long-term Records and Archives Management Programme (RAMP) in 1979. The basc elements of
RAMP reflect and contribute to the overall themes of the General Information Program. RAMP thus includes
projects, studies and other activities. UNESCO regularly publishesspecialist studiesand guidelines on records and
archives management (RAMP studies), which cover basic issues of records and archives management such as:

e archival infrastructure development including archival legislation;

e training and education;

e protection of the archival heritage;

« promotion of the development and application of modern information;

e research in archival theory and practice.

The majority of the studies, mainly those published after 1996 are available on-line. For older publications on
archives by UNESCO, or published with ther assigance, see Evans, 1983. The drawback is that the specialist
publications arevery quickly outdated.

1.7.1.2 Museum International

Aninteresting UN ESCO publication isthe quarterly Museum published since 1948.1n 1992 it changed its name to
Museum International and is now published in five languages (Arabic, English, French, Russian and Spanish). It
isamust for those who want to keep abreas of the many aspects of museum life all around the world. Each issue
features a theme of particular interest e.g. Museum, 1987 (156): Staff training and many an issue is dedicated to
conservation e.g. Museum, 1982 (34/1) or to museums of a particular developing country or region e.g. Museum,
1976 (28/4): Africa. The magazine provides a clearinghouse for the exchange of views through case studies, on-site
reports, interviews, and informed editorial commentary. For further information see the UNESCO-website.

1.7.1.3 Memory of the World

In 1993 UNESCO initiaed the Memory of the World programme. Documentary heritage reflects the diversty of
languages, peoples and cultures. It isthe mirror of the world and its memory. But this memory isfragile. Every day,
irreplaceable parts of this memory disappear forever. UNESCO has launched this programme to guard against
collectiveamnesia calling upon the preservation of the valuable archive holdings and library collections all over the
world ensuring their wide dissemination. The objectives of the programme involve preservation by the most
appropriate techniques, accesswithout discrimination and the distrib ution of theresultsto thewidest possible public
(see also Ornager, 2000).

1.7.2 ICA
The International Council on Archives(ICA), as the international professional organisation, is concerned with all
aspects of the management of records and archives throughout their life-cyle. Where UNESCO providesfunds for
international development, | CA suppliesthe brains and muscles. Its general objectives are to encourage and support
thedevelopmentof archivesin all countries, so asto preservethe archival heritage of mankind; to promote, organise
and coordinate, on the international level, activities in the field of records and archives management; to establish,
maintain and strengthen rel ationsbetween archivists of all countries and between all institutions, professional bodies
and other organisations; and to facilitatethe interpretation and use of archival documents by making their contents
more widely known and by encouraging greater ease of access to them. To facilitate its work throughout the world
ICA has established regional branches in thenon-European regions Each of these ten regional offices controlsits
own affairsand publishesitsown journal. The earliest branch (1968) was SARBICA, the ICA Regiond Branch for
Southeast Asia

Broad issues of professional concern are discussed every four years at thel nternational Congresseson Archives,
whichincorporateopen meetings of | CA sectionsand committeesaswell as plenary sessions and business meetings.
In 1975, following a general conference held in Dakar (Senegal), ICA established an International Archival
Development Fund (FIDA) to provide top-up aid to archivesin developing countries. TogetherwithUNESCO ICA
established the International Microfilming Programme for Developing Countries to assist national libraries in
exchange or purchase of microfilm copies. ICA also facilitates the di ssemination of professional and technical good
practicethrough publicationslike the journal Comma (a merger of Archivum, Janus and CI TRA-proceedings) and
their series of Studies.

1.7.3 IFLA-PAC
The International Federation of Library Associations and Institutions (IFLA) is a worldwide, independent, non-
government organisation with amembership of 1,300 in morethan 130 countries. Itsmembersarelibrary and rel ated
associations, libraries and similar institutions, institutional affiliates, and individuals. Its aims are to promote
international cooperation, discussion, and research in all fields of library activity. It considers all aspects of library
work to be within its province and strives to extend its membership to all countries IFLA has a complex
organisational structure with, amongst others, five Core Programs, one being the Preservation and Conservation
(PAC) Core Program.

Unlike other Core Programs the IFLA-PAC Programme operates from a number of national libraries. The
International Focal Point is at the Bibliotheque Nationale in Paris, France and there are six Regional Centres. The
programme has one major goal to ensure that library and archival materials, published and unpublished, in all



formats, will be preserved in accessible form for as long as possble. In 1986 this programme et up a network of
Regional Centres to deal with preservation issues around the world (Appendix II). The PAC Programme publishes
a newsletter, International Preservation News, three timesa yea in English, French and Spanish, free of charge.
Issuenumber 24from M ay 2001 istotally dedicated to Preservationin Asia and the Pacific (see also Blanco, 1988).

Next to IFL A there are, of course, plenty of regional library associ aions. Tomention one example: the Congress
of Southeast Asian Librarians (CONSAL). Itwas founded in Singapore in 1970 in responseto a growing snse of
Southeast Asian identity, fostered particularly by the formation of the Association of Southeast Asian Nations
(ASEAN). Its main mission isto promote library and information development in the region and to |ead theregion
towards greater participation in the international information community.

1.7.4 Pacific Manuscript Bureau

The Pacific Manuscripts Bureau (PMB) is one of very few long-term archival projects in the world based on
international cooperation. For 33 years it has responded to the twin imperativesof academic research requirements
and the need to preserve the documentary cultural heritage of the Pacific islands. The Bureau is small in scale but
nevertheless has a strong reputation, a resilience born out of the necessity of its task and an enormousamount of
support (Cunningham et al., 1996).

1.75 NRLC

The National Research Laboraory for Conservation of Cultural Property (NRLC) is a scientific ingitution,
supported by the Indian government, established in 1976 to give a scientific footing to the conservation of cultural
property inIndia. Initsformative stages, the NRL C was devel oped with assistance from the UNDP (United Nations
Development Programme) and UNESCO (United Nations Educational, Scientific and Cultural Organization), and
now it is anassociated member of ICCROM (International Centre for the Study of the Preservation and Restoration
of Cultural Property). To achievethisend, NRLC carriesout researchin material s and methods of conservation and
diagnostic investigations, imparts traning in preventive and curative conservation, disseminates knowledge in
conservation and related areas through library and information service, provides technical assistance in the
development of conservation facilities. The NRL C has developed and standardised a good number of methodsfor
the conservation of differenttypes of objects and for the analyticd study of cultural property. It has also conducted
several workshops on preventive conservationand trai ning programmesin curative conservation for candidatesfrom
South and Southeast Asia.

1.7.6 APOYO

The Asociacién para la Conservacién del Patrimonio Cultural de las A méricas (APOYO), Association for the
Conservation of the Cultural Patrimony of the Americas, is an informal group of international members with the
mission of supporting the conservation and preservation of the material cultural patrimony of the Americas (see
Torres, 1994 and 1997). It was started in 1989 by interested members of the AIC (the American Institute of
Conservation of Historic and Artistic W orks) but has functioned independently. The main goals of APOYO are
to bond professionals working in theconservation of Latin American cultural heritage, to promote high standards
and to inform members in their native languages. To meet this need, theimmediate objective was to promote and
accelerate the exchange of information on conservation and preservation issues. APOYO has promoted this
exchange through an outreach programme. Today the straegic APOY O-network includes approximately 4,000
conservation and preservation professionals, and continuesto grow. These professionals are drawn from throughout
the Americas, aswell as Spain and other countries Since 1990 APOY O has produced anewsl etter consisting of one
or two isues a year. Currertly it is the only publication on conservation issues in Spanish reaching such wide
audience. A directory of individuals and institutions involved in the conservation and preservation of the cultural
patrimony of the Americas was published in 1996, in 1998 and in 2000. Useful information, especially significant
translated preservation literature, can also be found on the website of the Bibliotheca Nacional de Venezuela
(National Library of Venezuela). On the website Conservation online (CoOL) Whitney Baker has added several
pages on Conservationin Latin America.

1.77 CECOR

The main objective of the Brazilian Centro de Conservagédo e Restauracdo de Bens Culturais Moveis (CECOR), the
Center of Conservation and Restoration of Cultural Movable Properties at the Federal University of Minas Gerais,
isthe application of scientific techniquesfor the protection of the Brazilian cultural parimony. This way CECOR
wants to contribute to the protection and the study of the worldwide patrimony. The main areas of research are the
scientific analysis of work s of art in order to increase knowledge of the constituent materials and artistic techniques,
and preventive conservation to understand better the physical, chemical and biological processes involved in the
ageing and deterioration of artefacts. They have a very interesting website in Portuguese with some publications on
preventive conservation online. They also host the CPBA, Projeto Conservacdo Preventiva em Bibliotecas e
Arquivos(Project on Preventive Conservationin Librariesand Archives). The project ai msto propagate preservaion
knowledge of the documentary heritage by dissemination and exchange. Its activities are carried out in cooperation
with agreat number of institutions. The CPBA has already translated 53 titles on preservation into Portuguese and
recently published a manual on Microfilming in Archives. They also publish a M ap of Preservation. Also worth
mentioning arethewebsitesof ABRACOR, theBrazilian Association of Conserv atorsand Restaurators and Arquivo
Nacional, the Brazilian National Archives.

178 GCI



The Getty Conservation Institute (GCI), a programme of the J. Paul Getty Trust since 1982, engages in activities
dedicated to furthering conservation practice and education in order to enhance and encourage the preservation,
understanding, and interpretation of the visual arts- broadly interpreted to include objects, collections, architecture,
and sites. The Institute servestheinternational conservation community through scientific research into the nature,
decay, and treatment of materials in education and training; model projectsin the field; and the dissemination of
information through both traditional publications and electronic means. They initiated several fascinating research

projects such as Collectionsin Hot and Humid Environments, L atin American Consortium, Performance of Pollutant
Adsorbents, and the Maya Initiative (see GCI website).



Chapter 2 : Preservation and Conservation

2.1 Introduction

The art of preservation is as old as human civilisation itself. Inaway it may be said to derive from the inginct of
self-preservation common to all animate beings (Kathpalia, 1973). In spite of everything it seems we wantto keep
the past alive. Yet, we have to keep in mind that the cycle of nature dictates that all things of organic matter will
decay. Thuswe can only expect to increase the life expectancy of our paper-based material heritage, the core of our
archives and libraries.

Below we will pay attention to the confusing terminology in preservation, introduce the preservation pyramid
and make som e notes on preventive conservation. Preservation in developing countriesisaprofession in itself, not
only because of the difficult climatic circumstances but also because the artefacts in non-western cultures are quite
different in nature than the western ones. For example lamination is still quite popular in the tropics, although in
many developed countriesthis conservation technique isout of favour. More attention to appropriate technology
in conservation could contribute to solving the enormous problems archives face in the poorer countries. The
importance of traditional conservation techniques that most local conservators are unfamiliar with, should not be
underestimated. The application of traditional techniques would certainly add to the integrity of the records and
would increase their life expectancy.

2.2 Terminology

Among both conservators and curatorsthere ssems to be averiteble tower of Babel asto what is understood by

preservation and conservation. Many organisations and authors have dealt with preservation terminology. For our

purposes it is not practical to continue this discussion. The most important point is that at least all conservators

define their own terms clearly so that their colleagues know what they mean. At the very least it will lessen the

confusion of tongues. MacKenzie gives very broad definitions, which more or less cover the whole field of

conservation (MacKenzie, 1996):

e preservation, initscurrent meaningin the archiveworld, refers to everything which contributes to the physical
well-being of the collections;

e conservation, or direct physical intervention with the material, is only one part of preservation;

» indirect preservation includes the building, archive storage methods, security againg threats, and handling;

e preservation by substitutionor reformatting. This means making copies of therecords normaly on microfilm,
and then using the copies in place of the originals, thereby reducingwear and tear on the latter and preserving
their condition.

The Memory of the World programme refers to the different terms as follows (Memory of the World-website):

e preservation is the organisation and programming of all kinds of activities regarding conservation of the
collections in general;

e conservation is a concept that includes preventive conservation which aims to reduce the risk of deterioration:
environmental control, regular maintenance and protection of the collections by using appropriate treatment,
anti-theft devices and creating surrogate documents for heavily-used original documents.

221 Preservation Pyramid

To clarify the jumble of conservation terminology the National Archives of the Netherlands developed the

Preservation Pyramid. At the bottom of this model is the section of preservation from which the entire collection

benefits and at the top is the section from which only one object benefits from the actions of the conservator. The

Preservation Pyramid contains four compo nents:

* preventive conservation stands for all direct and indirect steps and provisions that will optimise the
environmental conditions, and the preservation of and access to the object in order to prolong the life span. To
start with it encompasses a clear line of policy that includestraining, attitude building and professonalization
of all staff;

* passive conservation stands for all direct and indirect steps directed towards the prolongation of the life span
of objects. It includes good house keeping, air purification, air conditioning, repository hygiene and repository
monitoring. An important feature of passive conservation is the survey of the physical condition of the
collection;

e active conservation stands for all direct and indirect steps and actions on objectsin order to prolong their life
span. Itincludesre-boxing and re-wrapping objects, cleaning obj ects, mass-deacidificationand disinfecting. This
phase in conservation involves tasks that can be performed by people who are not trained conservators;

e restoration stands for all actions taken to prolong the life span of the object in its perceptible appearancein
compliance with the rulesof aestheticsand ethics, while maintaining itshistorical integrity. Asit is the work
of highly trained conservators whowork on individual objects thisis the most expensive and time-consuming
phase in preservation.

222 Preventive conservation

One of amuseum's primary purposesis to ensure that its collectionsare available for future generations. A popular
image is of white-coated conservators working in laboratories to stabilise and repair items tha have suffered from
damage or neglect. Thisis ‘remedial conservation’. It is, however, more efficient to prevent decay from occurring
in the first place. This is preventive conservation. Deterioration is a continuous, natural process. It can, however,
be slowed; indeed, science has suggested ways in which the natural lifespan of most museum objects can be



extended. Many of these techniques are based on common sense and good housekeeping. How ever, these must
inevitably bereinforced by the results of current research, and accessto specialist informationisvital if aninformed
approach is to be taken (Read, 1994).

Knowing and identifying problems of conservation in atropical environment and considering developmentsis
hard to understand and pinpoint. The emphasisought to belaid on preventive conservaion (Dartnall, 1988). After
all prevention isbetter thancure. This holdsespecially true for developing countriesthat cannot allocate sufficient
financial means to preservation. At the same time the more prosperouscountries consider preventive conservation
asamajor cost-saving measure. I ndeed, because preventive conservation considersthe welfare of whole collections
instead of the treatment of individual objects, it allows themore efficient use of limited resourcesfor thebenefit of
a larger part of our material heritage. Perhaps that is why preventive conservation, the management of the
environmental conditions under which collections are housed and used, has made large strides in research and
application (GCl-website).

Unfortunately, not all managers are convinced of the necessity of preventive conservation. During her stayin
Malaysia Margaret Child noticed that librarians at the Nationd Library were notinterested in spending the funds
necessary for developing an infrastructure that would allow aprogramme to gain momentum and mature. Rather,
they wanted to achieve faster results Basic preservation efforts such assimple repair or protective re-housing, used
in a consistent and co-ordinated program, are more effective than ad hoc initiatives (Child, 1997).

Many precautions can betaken right at the gart in the construction and design of the building (see section on
Building). Storage conditions also offer many opportunities to prolong the life span of the objects (see section on
Storage). See also ARAAFU, 1991; Beck, 1996; Brandt, 1994; Guillemard et al., 1990; Maidin Hussin, 1985;
Raphael, 1993; Read, 1994; Souza, 1993 and 1994; Staniforth, 1997; Torres, 1996.

2.3 Preservation in Developing Countries

In developing countries with low economic performance, it is understandabl e that neither facilities nor the political
climate exist to safeguard the cultural heritage in preference to higher priority needs (M asao, 1987). Despitethis as
early as 1918 the All India Conference of Librarians, held in Lahore, Pakistan and presided over by the Librarian
of the Imperial Library, Mr. Chapman, passed a resolution on ‘Preservation of Book Paper’ (Banerjee, 1997).
Nevertheless it took many years before preservation was recognised as a vitally necessary component of collection
development (Lan Hiang Char, 1990).

One of the early advocates, and perhaps propagandists, of tropical librarianship and tropical conservation was
Wilfred J. Plumbe. In hiscapacity aslibrarian of the University of M alaya (M alaysia) and later of the Ahmadu Bello
University in Nigeria he published anumber of articles and books on the specific problems of safeguarding archival
and library materialsin thetropics. Hisbibliograp hy of 1958 isnow outdated, neverthel ess the updated reprintfrom
1964 shows that it wasin great demand and probably the only one of itskind atthat time (Plumbe, 1958 and 1964b).
Plumbe noticed in 1964 that there was a need in many tropical countriesfor book pathology centres where insect
pests could be identified promptly, and where advice on their control, and on other aspects of book preservation,
could bereadily obtained. He al so noticed the need for re-examination of book preservation problems by publishers
and thebook tradein general. Bothideas, though almost 40 yearsold, could be reconsidered today (Plumbe, 1964a).
His book on tropical librarianship from 1987 is actually a compilation of articles, mainly from the 1960s (Plumbe,
1987a).

Another pioneer in this respect was the French archivist Yves Pérotin who in 1966 published a manual on
“tropical archivology’, which he considered asub-discipline of archivology seen from an exclusively material point
of view. He stated clearly that the manuals so far had been written in non-tropical countries. T hey dealt with
questionsin the termsthat were valid for their own climatesas if they were suitable for the whole world. The book
consists of two quite distinctparts: general archivology and tropical archivology proper, written by different authors
with extensive experiencesin thetropics. This manual of tropical archivology was certainly of greatvalue atthetime
and provided archive keepersin tropical countries with smple, practical information (Pérotin, 1966).

Over the past 40 years conservation has developed into a true profession with educational levels as high as
university. Almost everywhere, the preservation of cultural heritage is a subject readily discussed at meetings, but
practical measures are often slow to follow. It should be remembered that it takes longer to organise a national
service for the protection of cultural heritage than it does to build a large factory, and those w ho are anxious to
preserve the vestiges of the past must be extremely patient (Coremans, 1965). Because of intensive use of microfilm
technology in Southeast Asia preservation treatment of the originals has,in some cases, not been ahigh priority,and
long-term sustainability has not received sufficient attention (Dean et al., 2001). That is why it is of the utmost
importanceto revitalise public awarenessof the value of traditional literature. Acceptance of a preservation project
and active participation of local peoplein preservation work isaprerequisite for success (Hundius, 2000). The state
might be willing to invest in safeguarding their national heritage only when people themselves recognise the
significance of their writing traditions. In practice these experiences are in agreement with those in nature
conservation projects (see also Kishore, 1992; Redmond-Cooper, 2000).

Unlike in the West some collectionsin tropical regions are still privately owned (Banerjee, 1997). This creates
obvious problems of access and also of preservation. Itis notan easy task to convince the owners of the necessity
of preventive measures (Arnoult, 2000).

2.3.1  Artefacts from the tropics
It will be clear by now that a conservator, doing his work in the tropics, encounters typical problems his colleagues
in temperate zones do not have to face. These problems can be divided into those resulting from the specificity of



the objects and the materials, and those arising from the tropical conditions under which they are kept and
maintained.

Initially, sometwenty yearsago, curators and conservators began to realise that artefactsinthetropicswere quite
differentin material, in techniqueand in their traditional use. Ignorance of thesematters hasoften been disastrous.
For example miniatures, which normally have a matt surface, have often been so heavily varnished asto look like
oil paintings. In the past the UN ESCO journal Museum that aims at providing information about the conservation
of museum objects world-wide did this interms of objects and materials found in theWest (Agrawal, U., 1974).
Since then, more and more attention has been paid to the conservation of objects for which some of the tropical
countrieshave become so famous (seeal so section on Book and Writing Materials). I n addition, the holdings of non-
western artefacts inwestern countries benefited greatly from this knowledge (Bennett, 1985; Tanabe, 1980).

Om Prakesh Agrawal published a book on the conservation of indigenous writing and painting maerials of
Southeast Asiafor the International Institute for the Conservation of M useum Objects (I11C). It is still very useful
for anyone working with birch bark, palm leaf, cloth paintings, paper manuscripts and paintings, and than-kas
(Agrawal, 1984). In an earlier work he dedt with the samesubjectsand in addition lacquer, bidri ware and shadow
puppets (Agrawal, 1975). The introductioninto traditional customs, practices and normsin handling and conserving
the artefacts is interesting in both publications. Among other things, conservators of Asian manuscripts do not
always realise that one important function of templesand monasterieswasto take care of the preservation of ancient
manuscripts (see also Greene, 1992; Mellor, 1992; Mibach, 1992; Weersma, 1987). Technically some of the local
customs for dealing with artefacts are inconsistent with current preservation views. In the 1970s the reaction to
ardent devotees who adorn museum scul ptures of godswith ointments and garlands was still negative. Curatorswere
advised to order their guards to check this practice (Baxi, 1974a). But the attitude of museum staff towards local
customs has changed over the years (see Barclay et al., 1988). T hese daysthe prevailing opinion in museum studies
is that indigenous populations have the right to perform their rituals around artefacts taken from them alongtime
ago and now housed in a museum environment (see Nieg, 1998). We live in a time when people claim their rights
from governments. States are forced to return land, legal rights to artefacts are disputed and large gr oups of people
are compensated for damage inflicted on them in thepast. These discussionswill afectundoubtedly preservation
science sooner or later (also see Mulongo, 1992).

232 Climatic problems

The complete range of ill effects caused by heavy tropical climatic conditions on artefactsis a subject that has only
very recently claimed the attention of a larger audience in the world of conservation. Until now no companion,
guide, manual or reference book could be found exclusively dedicated to the typical problems a conservator
encountersin the tropics. Indeed, a number of articles appeared on certain collections or part of collections, or very
isolatedtypical problems, but an overall work hasstill to come. Inthe 1990s Agrawal published amore general work
on preservation. It was prepared with the aim of providing information in a simple language so that the principles
of preservation could befollowed by the workersin more than 400 I ndian museums. Regrettably the author did not
pay much attention to the adverse effects of the Indian climate on the artefacts (Agrawal, 1993).

233 Lamination

There is much debate about one book and paper preservation technology in particular: lamination. This subject
deservesour special attention as lamination isoften seen in conservation labsin developing countriesw hile in most
western countries it has been banned, after much discussion. A distinction needs to be made between archival
lamination and ‘ office’ lamination. But it remainstruethateven archival lamination isnot agood choice of treatment
for many papers.

Basically, it consists of sandwiching a document between two sheets of supporting materials. It is regularly
identified with a technique of inserting a document between two shees of plastic material. An American archivist
W.J. Barrow invented this method some 60 years ago. Today there are many other hot sealing devices which can
be adopted for archive use. They were developed to reduce the high cost of the machine and also to reduce the high
temperature required for lamination (Karim, 1988).

As early as 1947 the new laminaion process wasreviewed in the Indian Archives (Chakravorti, 1947). By the
1960s lamination was already seen as a partial solution to paper conservation problems Yet, Kathpalia pays a lot
of attention to all kinds of lamination processes. He explains the hot-sealing method with plastics aswell as tissue
paper (Kathpalia, 1966).

In the main, lamination with cellulose acetate film as thermopl astic adhesive has been banned. At the very least
the cellulose acetate film has been replaced by polyethylene film. Cellulose acetate lamination is not a legitimate
preservation method anymore, its reputation having suffered from the days when it was overdone and used
inappropriately. Many institutions gave it up when the Library of Congress dropped lamination in favour of
encapsulation in the early 1970s (McCrady, 1992).

Today most conservatorsprefer cold |amination above hotlamination, because there are too many disadvantages
to hot lamination. For onething, it isarigid methodi.e.it isthe same for eachdocument (Karim, 1988). For another
itishardtoreverse. Thequality of materialsused is of critical importance. Meanwhile several delamination projects
have been started to restore the documents that were badly damaged by lamination in the 1960s and 1970s.

Preservation has no all-purpose treatment. Many years ago, the term ‘lamination’ became almost synonymous
with ‘preservation’. It cameto be viewed as the treatment of choice, and was even applied to documentsin pristine
condition. Lamination isseldom ap propriate to need, does not use stablematerials, isradically intrusive, and difficult



to reverse. Experience shows that lamination can no longer be considered a viable preservaion option for papers
of enduring value (Department of Archives and History, 1997).

Many of the pros and cons can be found on the CoOL-website and the Conservation Dist L ist.
2.3.4 Literature
An impressve body of literature has been published on preservation in temperate climate zones. The well-known
bibliography up to 1972 on conservation by George Martin Cunha, and the recent follow-up, 1983-1996, from
Robert Schnare give a good impression of the field of conservation (Cunha et al., 1972; Schnare et al., 2001).
Schnare and his co-writers produced an imposing work of over 750 pages, which every serious conservator should
acquire. M orrow and Schoenly cover the time span 1966-1979 in their conservation bibliography (Morrow et al.,
1979). Jordan reviewed preservation literature from 1993-1998 (Jordan, 2000). For an Archives Preservation
Resource Review seeKaplan et al., 1991.

The conservation environmental guidelines by the Canadian Council of Archives are essential reading for any
conservation studio (Lull et al., 1995) as the chemical and physical hazards in conservation are not always known.
For collection carein general seethe National Park Service-webste. Hereit is possbleto download several practical
and simple leaflets like Conserve O Gram, Preservation Tech Notes, and Preservaion Briefs. Seealso Manning et
al., 2000; Torres, 1990.

Numerous bibliographies on preservation can be found on the internet. Look for those on the websites of
SOLINET (Southeastern Library Network), NLA (National Library of Australia), Library of Congress, Grinnell
CollegeLibraryand SCMRE (Smithsonian Ingitute). The Canadian Heritagelnformation Network (CHIN) provides
the Bibliographic and Humanities Conservation Information Network (BCIN), a huge bibliographic database with
referencesto publicationson all aspects of conservation. BCIN’ s contributing partners have brought together over
190,000 bibliographic records on conservation. A great ded of conservation literature is referenced, including the
Art and Archaeology Technical Abstracts, technical reports, conference proceedings, journal articles, books and
audio-visual and unpublished materials. The database al so includes previously unavailable material from private
sources, as well as new information gathered by a world-wide network of contributors. The BCIN can be accessed
through the website of the Canadian Conservation Institute and is free for one month, after which you have to
subscribe.

Also online is the most useful and indispensable conservation database CoOL (Conservation OnLine). This
project of the Preservation Department of Stanford University Libraries started in 1987 and is afull text library of
conservation information, covering awide spectrum of topics of interest to those involved with the conservation of
library, archives and museum materials.

The electronic discussion forum Conservation Dist List is covering a wide range of preservation and
conservation issues. The electronic, presently unmoderated news and discussion group ExLibris is of particular
interest to those who mainly work with rare books and special collections It was established in 1990 at Rutgers
University and in November, 1995, moved to the University of California at Berkeley. B oth listscan be accessed
through the CoOL -website.

For the rest refer to the usual conservation magazines and newsletters: Abbey Newsletter, International
Preservation News, Journal of the American Institute for Conservation, Restauro, Restaurator, Studies in
Conservation, The Paper Conservator. Some of these can be consulted online.

In 1990 Claire Gerhard wrote a small bibliographical survey on preventive conservation in the tropics for her

study at the Conservation Center at the New Y ork University. She paid extra attention to conservation in African
museums (Gerhard, 1990). Another recent bibliography on preservation and conservation waswritten by Gabriel
0. Alegbeleyeforthe [ FLA-JointCommittee on Preservationin Africa. It coversliteratureon paper-based materials,
non-paper-based materials and buildings with an emphasis on the African continent (Alegbeleye, 2000). For a
bibliography on preservation in Brazil see Almeida, 1996.
Early titleson the preservation in the tropics areAnonymous, 1940, 1944a, 1952,1954a and 1969b,; Blackie, 1930;
Boustead et al., 1963; Brown, 1903 and 1908; Cundall, 1926; Davies, 1971 and 1974; Evans, 1969; Firminger,
1921; Flieder,1966; Jantan, 1969; Kathpalia, 1966 and 1974; Kaul, 1920; Kennedy, 1959 and 1960; Kiani, 1974;
Lefroy, 1909; Pacheco, 1978; Pérotin, 1969; Plumbe, 1959b and 1979; Rauschert, 1957; Savage, 1934; Shipley,
1926; Sinha, 1977; Sudborough et al., 1920; Turner, 1989; UNESCO, 1967 and 1968; Williams-Hunt, 1953.

Other more general, regional publicationsor country reports on conservation in the tropics are Aarons, 1988;
Agrawal, 1974a, 1974b, 1979, 1993 and 1994c; Alegbeleye, 1985 and 1996; Al Rashid, 1974; Anonymous, 1943,
1978, 1980a, 1987, 1988a; 1994a and 1994b; Aparecida de Vries, 1992; Arfanis, 1999; Arfanis et al., 1993;
Arnoult, 1989; Ashraf et al., 1980; Badu, 1999; Badgley, 1995; Bakken, 1987; Bansa, 1981; Barbachano, 1979;
Bergdahl, 1996; Bilesanmi, 1988a and 1988b; Boustead, 1964; Buchanan, 1995; Catalan Bertoni et al, 1998;
Chatterjee, 1974; Chida, 1991; Clarke, 1994; Clements, 1985; Coates, 1993; Corea et al., 1992; Correia, 1998;
Curtin,1966; Dawodu, 1982; Davison,1981; Dean, 1999a; Deshpande,1973; d’ Orleans 1985; Dos Santos 1996;
Dosunmi, 1989; Droguet, 1988; Drewes, 2000: Duverne, 1997; Evans, 1981 and 1982; Evans, 1995; Ezennia, 1994;
Faber, 1994; Fatima, 1993; Flood, 1962; Forde, 1985; Fox, 1984 and 1988; Franco et al., 1989; Gaboa, 1995;
Gairola, 1971 and 1974; Giese, 1996; Gosling, 1996; Haque, 1996; Harris, 1957; Harvey, 1995; Hatch Dupree,
1999; Henchy, 1998; Iwasaki, 1974; Janposri, 1975; Jarvis, n.d.; Kabeberi, 1986; Kaiku, 1979; Kathpalia, 1982a
and 1982b; Kemoni, 1996; Khan, 1992; Kibunjia, 1997; Kleitz 1994; Kuba, 2001; Kulpanthada, 1974; Lemmon,
1990; Look, 1996; MacLean, 1993; Marsh, 1989; Matenje, 1985; Mazikana, 1992; Mbaye, 1982; McCredieetal.,
1981; Morley, 1965 and 1974; Moustamindi, 1974; Munoz-Sola, 1987; Musembi, 1986 and 1999; Mwiyeriwa,
1981; National Archivesofndia, 1988,1991a and 1993; Ndiaye, 1989; Newman et al., 2000; Niknam, 1992 and
1995; Nishikawa, 1977, N'jie, 1987; Noonan, 1987; Ogden, 1991; Ojeh, 1983; Ojo-Igbinoba,1991 and 1994; Oliobi,



1987; Onwubiko, 1991; Ormanni, 1975; Palma, 1999; Palmai, 1982; Pagoureau, 1984; Paton, 1985; Pearson,
1979 and 1993a; Perti, 1987 and 1989; Petherbridgeet al., 1995; Perera, 1991; Plumbe, 1987c and 1987d; Pollack,
1988; Rhodes, 1969; Ribeiro Zaher, 1999; Ricks, 1981 and 1982; Rijal, 1963; Rutimann, 1992; Salazar, 1974;
Saugois, 1976; Silva, 1991; Smith, 1996; Sulistyo et al., 1991; Souza Marder et al., 2000; Strickland, 1959;
Sutaarga, 1974; Taylor, 1994; Terry Gonzalez, 1996; Thurston, 1986; Tsonobe, 1986; Tunis, 1989; Unesco,
1978;Unomah, 1985; VinasTorner, 197 5; Werth, 1984; Westra, 1987; Wettasinghe, 1989 and 1994; Wheel er, 1990;
Wise, 1999; Zak et al., 1993.

For some literature on the introduction of preservation, procedures, needs etc. in the tropics see Alegbeleye,
1996; Bearman et al., 2000; Beck, 1999; Bergdahl et al., 1994; Cloonan, 1997a; Dean, 1997; Evans, 1992; Jalil,
1992; Kathpalia, 1978; Kivia, 1997; KraemerKoelier, 1960; Kufa, 1993 and 1997; Lyall, 1994; Perti, 1986;
Plumbe, 1959a; Prajapati, 1995; Roper, 1980 and 1989; Russel, 1997; Swartzburg, 1993; UNESco, 1989.

2.4 Appropriate Technology

Archivesintropical areasfaceformidable problem. Thetropical environmentis very hostileto recordsand archives
often face shortages of funds, trained personnel and training facilities. Besides, it is exceptionally difficult to obtain
complex machinery or spare parts. Consequently conservation inthe tropics should be deliberately oriented towards
economy and low level technology; complex machinery should not be suggested unless its use cannot be avoided
and the simplest acceptable solutions have been put forward (Rhys-Lewis, 1997). Itwill not be easy for developing
countriesto get the rightequipment in their vicinity. For them it will be always more expensive, evenif only for the
extra transporation costs. The lack of a working bindery and restoration equipment was found at the Nigerian
National Archives (Albada et al., 1989). Hector Montenegro from Cuba also recognised these problems. He
remarked that the scarcity of economic resources and the inapplicability of much of the technology currently
available, are the main causes of the problems in conservation. Creative, affordable solutions are required that
address the specific regional conditions (Gerhard, 1990).

Animportant recommendation from the meetingon microfilm preservation in Chiang Mai in February 2000was
the need to fund research into more appropriate technologies which would recognise the realities of the climatic
conditions in the region, utilise locally available materials, and establish standards which would recognise the
necessities of using whatever capturetechniquesare at hand (A bhakorn et al., 2000; Davies, 1979). Rosenberg fully
agreed and added that solutions to conservaion problems must use easily accessible resources and also be
appropriate to the economic situation and the culture and tradition of the region (Rosenberg, 1986).

Unfortunately, there are few technical workshops in many libraries and archives in the African developing
world. Those that have a workshop, of whatever type, experience real functional difficulties. These are mostly
related to minimal equipment or obsolete technical materials, chronic shortage of raw materials, and inputs, and
finally maintenance (Mbaye, 1995). In quite a number of countries on other continents the situation is not very
different. A significant disadvantage of educating conservation personnel abroad is that the type of equipment they
have been trained with is unavailable in the motherland. Another reason to train the staff in the homeland, is that
theresults of astudy outsidethe region need to be readapted to the needsof the home region. A key conceptfor any
conservation workshop in a developing country is self-reliance (Matwale, 1995).

Quite often, despite the will to preserve, the necessary knowledgeislacking; it is not realised that by following
simple precautions much can be achieved (Agrawal, 1993). Petherbridge formulates his work as a preservation
consultant as follows: ‘ Preservation for me is firgly technical knowledge, but that’s only a tiny fragment of the
process. It's basically a matter of managing politicd and economic situations. In the area of documentary
preservation, it's to do with developing a nucleus of trained specialists and a cultural infrastructure that is not
dependant on outside expertise’ (Giese, 1995).

Paper has been a precious commodity for two millennia. In a changing world, there is a case for preserving
information on permanent paper. Not all copiesof adocumentneed to be onpermanent paper. A copy on permanent
paper stored in asafe environment may preserve information for avery long time. We do not need permanent paper
for every document, but we need permanent pagoer for all the information that will become the heritage of
generations to come (Dahlg, 1998, see also Bégin et al., 2000).

Inthe near future certain professional groupsin many rich countrieswill be under an obligation to use permanent
papers. Frequently the quality of paper manufactured in developing countries for local use is very poor and not
suitable for paper conservation (Biswas, 1992). The need for more permanent or alkaline papers is therefore even
bigger in these regions(Kirkham, 1990). Several resourceful individuals and institutionstook the initiative towards
amore permanent local paper production. In at |east three L atin American countriesthisideahas been put to the test.
The preventive conservation projects involved are actively pursuing private industry for assstance in developing
supplies of stable papers to replace poor quality papers and as substitutes for Japanese tissue and other acid-free
conservation papers (Raphael, 1993).

For some time now the art of Japan ese paper conservation hasbeen very popular with western conservators. The
ideas and techniques are also exported to developing countries. Y et, the Japanese papers are extremely expensive,
forcing countries like Nepal, Thailand and Indiato use their local handmade paper for restoration purposes. These
papers might not be as fine asthe Japanese ones but they are certainly neutral if not alittle alkaline.

In Brazil Antdnio Gongalves de Silva, chemical engineer at the National Archives developed a conservaion
paper, similar to the Japanese type, from the banana tree. It has good mechanical resistance and transparency.
Together with alocal NGO (Non-governmental Organisation) the National Archives has undertaken a study for the
construdion of a plant to producethisspecial paper. Atthe same time, the aim is to create an alternative source of
income to the peasants and thus minimise migration to urban areas (personal communication from Adriana Cox
Hollos, Arquivo Nacional, March 2001).



A similar project is underway at the handmade paper unit of the Sri Aurobindo Ashram in Pondicherry, India.
The Archives and Research Library are planning to produce a permanent paper for housing manuscripts and
photographs. The mill hastaken stepsto make dkaline-sized, acid-free buffered papers nce 2000. The unit intends
to provide other institutions in India with an indigenous alternative to costly imported materials (Anonymous,
2001a). Thisisin agreement with one of the recommendations Pablo Diaz gave in his home country Ecuador in
which he advises the conservatorsto organise the local manufacture of archival paper, |eather, book cloth, vellum
and cardboard to avoid the high cost of importing from abroad (Anonymous, 1993a). Further reading Agrawal,
1981a; Anonymous, 1955; Banerjee, 1974; Rossman, 1935; Weber, 2000; Zizhi, 1989.

2.5 Traditional Preservation

Many societiesin tropical climatic zones had devel oped advanced writing systems and preservation practices long
before European colonists arrived with their own record-keeping systems based on European paper, which survives
badly outside temperate climates (Giese, 1995).

It has taken western scholars a least one hundred years after the first systematic collection of artefacts to
recognise the individual artists in non-western art. Perhaps it will take their colleagues in archives, libraries and
museums, i.e. curators and conservators a further hundred yearsto discover thetraditional ways of non-western
preservation and its value for present preservation practices. In Africathere are plenty of examplesthat show that
local artigs are very much concerned with the durability of their creations. The lack of data about traditional
preservation and restoration methods is largely a function of the general paucity of our knowledge about art
technology in general. Field researchshould be undertaken on traditional preservation methodswhilethey still exist
(Nicklin, 1983b). Let there be no mistake about the conservation consciousness of the poorer countries.

In Banglad esh people are not very aware of the preservation of artefacts, but they do employ some methods to
ensure durability while objects are in the process of being constructed. The old techniques of seasoning wood and
bamboo with extracts of barks and fruitsare still used inremote areas. Another way is to immerse the wood and
bamboo in water just after felling. Water submersion is not exactly aseasoning process, but it protects wood logs
and bamboo from insects and fungi. D uring water storage sugars, gums and tannins are partly leached out and as
aresult insect and fungi are not offered sufficient food for their survival. Most of the cellulosic artefacts are stored
in the kitchen. They are hung from the roof so that they are held above the floor. The exposure of the objectsto the
heat and smoke prevents the attack of micro-organisms and insects.

The products of wood combustion form athin layer of brown patina on the surface that serves as a protective
coating (Jahan, 1987; Teygeler, 1993).

Jourdain, who worked asa consultant for the UNESCO in Africa, noted that fear of the total disappearance of
ethnograp hic materialswas often exaggerated in official reports. Traditionally thelocal population know svery well
how to conservetheir precious cultural heritage using simple equipment and local productsof nature. She even listed
several clever restoration techniquesin use in the old days in Africa (Jourdain, 1990).

The art of restoring and mounting works of art on paper and slk hasbeen practiced in the Far East for nearly
two millennia. Originating first in Chinaat the beginning of the Christian era, conserv ation techniques and materials
quickly spread to Japan. A fifth-century Chinese writer raised points on conservation that are familiar to paper
conservatorstoday. Summarised, they are: carein handling objects, choice of correct materialsfor conservation, use
of transmitted light for examining purposes, correct storage and vigilance against infestation, exposure to correct
levels of humidity, and exclusion of sunlight (Shipping, 2000; Wills, 1987).

In order to keep the booksin good condition, so-called nanmum wooden plates were used at the bottom and the
top of the book; the whole was then tied up with cotton thread. This kind of wooden plate never changed its shape
and always remained in adry condition. Sometimes, after the rainy season, the books were dried outside on boards
in the shade. If a book became wet an expert will put it in afood steamer. Thiswill make the paper softer and it will
be much easier to separate the pages when they stick together (Lin, 1999).

As during the Middle Agesin Europe, it was common practice in other parts of the world to copy texts
periodically onto new traditional supports, with abias towards preserving the information rather than the original
materials themselves (Giese, 1995).

It is obvious that the study into indigenous preservation and conservation techniques lags behind techniquesin
developed countries. It isabout time we paid more attention to this area of indigenous knowledge. When this kind
of research was donein the past it was on ethnographical artefacts; hardly anything is known of thetraditional ways
of safeguarding the written heritage.

See also section on Building - Traditional Building and the sections on Storage — Packaging — Boxes and
Integrated Pest M anagement.

For further reading see Abhakorn, 2000; Afan, 1979; Akussah, 1991; Ali, 1979; Barclay et al., 1988; Ceesay,
1986; Chen, 1979; Coseteng, 1979; Edmonds et al., 2000; Gulik, 1958; Hendry, 1998; Hundius, 2000; Iwasaki,
1979; Kim, 1979; Kumarappa, 1971; Lee, Du Hyun 1979; L ee, Kwang Kyu 1979; Lindstrom et al., 1994; Nair,
1993a; National Park Service, 1993; Nicklin, 1978 and 1983; N’ Gele, 1984; Nilvilai et al., 1995; Ojeh, 1984;
Rodriguea et al., 1990; Samidi et al., 1993; Vifias etal ., 1988; Waheed, 1993; Wills 1987; Yatim,1979; Zhou Bao
Zhong et al., 1988.



Chapter 3 : Books and Writing Materials

3.1 Books

Repositoriesof cultural heritage in thetropicsgenerallyface more problemsthan their counterpartsin milder climate
zones. In addition some of their holdings face specific problems because of the extraordinary nature of the writing
materials or binding. Different regions have their own typical writing and manuscript traditions, often heavily
influenced by religious beliefs and customs. If we want to conserve or restore such typical manuscripts we need
to understand these traditions. We must show respect to the (former) owner and his beliefs, and contribute to the
integrity of the object. These are the ethics of safeguarding cultural heritage bothfor the curator and the conservator.
Besides, copying in some cultures has been thetraditional way of dealing with the deterioration of manuscripts until
very recently. For someof the current ownerstheideaof preserving thiscultural heritage represents atotally new
way of thinking.

3.11 Manuscripts
Many things can be said and indeed have been said on the prod uction of manuscripts all over theworld. Firstly, let
us not forget that most major literary cultures of the world have emerged from the tropics (Giesse, 1995).

Useful knowledge about non-westernmanuscripts hasbeen col lected by schol ars of several disciplinesincluding
codicology, study of language, study of literature, study of bookbinding, art history, and conservation science. A
good example of aregional language and literature introduction is South-East Asia languages and literatures: a
select guide (Herbert etal., 1988). This guide was conceived by members of the South-East Asia Library Group,
a UK based group of librarians and scholars with specialistinterests in the region. They felt there was a need for a
concise introduction to the history, major languages, scripts, dating systems, manuscripts, and literary genres of
Southeast Asia. Although almost 15 years old it is still a very useful introduction.

A project also very worthy of note is the International Dunhuang Project (IDP). It was established in 1993
following a meeting of conservators from all over the world to promote the study and preservation of manuscripts
and printed documents from Dunhuang and other Centrd Asansites through internationd cooperaion. The IDP
has an attractive and useful website including an interactive web database. This page gives access to information
on over 20,000 manuscripts and printed documents from Central Asiain the British Library collection. The IDP has
wide links with those involved in computer development in related fields and with scientists. The project produces
anewsletter, which is available online, and holds aregular conference (Barnard, 1995 and 1996; Brovenko, 1996;
Cohen, 1996 and 1998; Lawson, 1996; Menshikov, 1996; Petrosyan, 1996; Raschmann, 1996; Singh, 1996;
Thompson, 1996; Weisheng, 1996; Whitfield, 1996).

Al-Furgan Islamic Heritage Foundation is another institution worth mentioning. Its goal isto save and preserve
I'slamic manuscripts. It wantsto mak e thisenormoustreasure of intellectual and scholarly heritage in Islam available
to the world through conducting a world-wide survey of all libraries with Islamic manuscripts; to study and
catalogue collections of Islamic manuscripts that have never been catalogued; to document (imaging) Islamic
manuscripts, using the best available technological means; to edit and publish a wide selection of important
manuscripts. Since 1998 they have irregularly published the magazine Mansurat al-Furgan. During the third
conference in London, in 1995 on Preservation and Conservation of Islamic Manuscripts the participants
unanimously decided to support the foundation of the Associ ation for the Preservati on of Islamic M aterials (Cooper,
1992; Dutton, 1995; Ibish et al., 1996; Teygeler, 1997).

Numerous catalogues are very helpful sources on particular non-western manuscript tradition, as well asmany
exhibition catalogues such as:

» the British Library catalogues;
» the German series Verzeichnis der orientalischen Handschriften in Deutschland by W.Voigt (Franz Steiner

Verlag, Wiesbaden);

» the Chester Beatty Library catalogues (Dublin, Ireland);
« theDanish series Catal ogue of Oriental manuscripts,xylographsetc. in Danish collectionsby the Royal Library

(Copenhagen, Denmark).

3.12 Printed Books

Since the 19th century more and more printed materials have been produced. Unfortunately most of these were
printed on poor quality paper with high acid content (Harris, 1956; Lan, 1990). The spread of printing by Clair is
an interesting seriesof monographs on printing outside Europe. It covers most of Asia but also Latin America and
Africa (Clair, 1969). For more specifics on printing in the Americas see Oswald, 1968. The Gutenberg Jahrbuch
1988 is totally dedicated to the UNESCO symposium on early printing in Asia, mainly Korea (Ruppel, 1988).

An indispensable source of information is the Annual Bibliography of the History of the Book and Libraries
(ABHB). The ABHB isthe current international bibliography in thefield of book and library history. It records all
publications of scholarly value, written from an historical point of view. This may include monographs, articles and
reviews, dealing with the history of the printed book, itsarts, crafts, techniques and equipment, and its economic,
social and cultural environment involved in its production, distribution, preservation and description. More
specifically, ABHB containsinformation onthe history of printingand publishing, papermaking, bookbinding, book
illustration, typedesign and typefounding, bibliophily and book collecting, libraries and scholars. A pproximately
30 countries co-operate in this project. It contains books and articles, and has been published since 1971. The
editorial office has been located at the Koninklijke Bibliotheek (KB), the National Library of the Netherlands
sincel990, where from volume 20, 1989, the ABHB has been accessible online at the premises of the KB. Other
impressive bibliograp hies of a more general nature are the works on I slamic culture by J.D. Pearson (Pearson, 1958,



1966, 1971, 1975 and 1979). For Indonesia the annotated bibliography of bibliographies from Kemp is a must
(Kemp, 1990).

Itis notour intention to list all possible non-western traditions of writing and printing, even if it were feasible.
We merely want to give an impresson, albeitarbitrary, of the vast literature on some of those traditions. True, for
some regions and cultures more publications have appeared than others. This was because not all cultures were
initially literate and consequently did not develop a manuscript tradition. Countries where oral traditions and
practices prevail over writing and documentation, have little or no archival experience (Fakhfakh, 1995). Most of
these cultures took to writing, however, during the colonial eras.

For more literature on writing and printing see:

General: Diringer, 1955 and 1982; Plumbe, 1961b; Verviiet, 1973

Africa: Arnoult, 2000; Glinga, 1982; Hunwick et al., 1994 and 1995; Marree, 1985; Mommersteeg, 1991; Munthe,
1982; Omoerha, 1973; Ryo, 1989; T oussaint, 1969; Wilks, 1978; (for Northern Africa see M iddle East)

Central Asia: Cohen, 1998; Gansukh, 1997; Nebesky-Wojkowitz, 1949; Whitfield, 1996

East Asia: Atwood, 1989; Binh, 1992; Carter, 1955; Edgren, 1984; Kornicki, 1998; Lee, 1997; Liu Guojun etal.,
1985; Needham, 1974; Tsien, 1962 and 1985; Twichett, 1994

South Asia: Agrawal, 1972b and 1982; Bisht, 1974; Das, 1987; Guy, 1982; Losty, 1982; Richard et al., 1997;
Usmani, 1986

Southeast Asia: Abhakorn, 2000; Agrawal, 1984; Behrend et al., 1993; Behrend, 1993; Choulean, 1992; Coedes,
1924; Dean, 1990; Gallop, 1991; Gallop et al., 1991; Ginarsa, 1975 and 1976; Guy, 1982; Hinzler, 1993;
Hooijk aas, 1972; Hoop, 1940; H undius, 2000; Jones, 1993; K hine, 1986; Kumar et al., 1996; Kuntara, 1993;
Macknight et al., 1992; Marrison, 1992; Maung Wun, 1950; Ming, 1992; Meij, 1992; M olen, 1993; Mu'jizah,
1992; Mulyadi, 1992; Noegraha, 1992; Postma, 1992; Pudjiastuti, 1992; Raghavan, 1979; Rubenstein, 1992;
Rukmi, 1992; Singer, 1993; Sudewa, 1992; Sukanda-Tessier, 1992; Teygeler, 1995; Tol, 1993; Quigly, 1956;
Velder, 1961

Middle East: Abid et al., 1993; Arnold, 1929: Avi-Yonah, 1973; Baker, 1991b; Beit-Arié, 1992; Chabbouh, 1995a
and 1995b; Cooper, 1992; Dachs, 1982; Déroche, 2000; Déroche et al., 1990; Déroche et al., 1997; Dutton,
1995; Hussein, 1970; Khan, 1995; Magganet al., 1991 and 1995; Pedersen, 1984; Safadi, 1972; Seguin, 1983;
Stein, 1997

Latin America: Berger, 1998; Oswald, 1968; Pagden, 1972; Riese, 1988; Spinden, 1933; Torre Villa, 1970

3.1.3 Bindings
Within the literature on non-western manuscript traditions the non-western bookbindings (and their conservation)
occupy aminor place. Nevertheless some literature has been published, especially on A rabic and Islamic bindings.

Because of desertification and neglect the ancient M auritanian libraries of manuscripts, mostly privately owned,
are in great danger of disappearing. A rescue operation has been underway since 1966 and continues till this day
(Arnoult, 2000).

Holdings of the State Central Library of Mongolia house over one million sutras from 11th century onwards,
printed and written. Those written on non-western paper and with non-paper writing materials need extracare. The
main problem is to fight the dust and low relative humidity, which is a real threat in Mongolia's dry climate
(Gansukh, 1997).

In contrast to the experiencesin Mongoliathe National Library of Korea discovered that documentswritten or
printed on western paper from the late 19th century to the present day face a serious preservation problem. The old
books made of indigenous mulberry paper were specially treated with water and are less affected by externd
environmental change (Lee, 1997).

For more literature on bindings se:

China: Lee, 1929; Martinique, 1973 and 1983; Matsuoko, 1996; Nordstrand, 1967

Ethiopia: d’ Abbadie 1963; Sergew Hable Selassie, 1981

India: Bedar, 1996; Bisht, 1974; Losty, 1982

Indonesia: Noto Soeroto, 1913; Plomp, 1992 and 1993; Stutterhem, 1929

Japan: Atwood, 1987; Kojiro Ikegami, 1986; Kornicki, 1998; Thompson, 1996

Latin America: Grover, 1988

Middle East: Arnoult, 1987; Bencherifa, 1996; Binney, 1979; Bish, 1996; Bosch, 1982; Bouchentouf, 1986;
Bouchentouf et al., 1985; Boyd-Alkalay etal., 1997; Braun, 1958; Bull, 1986; Clare, 1979; Daghistani, 1995;
Dreibholz, 1994 and 1996; Fischer, 1986; Gacek,1990; Hal dane, 1983; Hegazi, 1995; I bish et al., 1996; Jacobs,
1990 and 1991; Jacobs et al., 1990a, 1990b, 1991 and 1995; James, 1980; Jarjis, 1995; Keene et al., 1980;
Ketzer, 1994; Levey,1962; Maggen et al., 1991 and 1995; M ahdi ‘ Atiqgi, 1995; Murad d-Rammah, 1995; Raby
et al.,, 1993; Regemorter, 1961; Schmidt, 1997; Stankiewicz, 1996; Tanindi, 1990

3.2 Writing M aterials

The urge of man to express his power of speech in some form of written word led him to discover variouskinds of
writing materials to suit his purpose. Nearly all processes and materials connected with writing such as printing,
papermaking, vellum, parchment, pen and ink, and the art of bookbinding originated in the countries of Asia and
northern Africa. For many reasons one particular writing material was favoured at any given time. The two most
important being availability, determined by geography, and the stage of technological develop ment. Some materials
became available only after a certain cultural stage had been reached, involving a capacity for handling and
transforming raw materials. During thelong course of recorded history great human ingenuity hasbeen applied to



the problem of providing suitable writing materials, resulting in avariety of widely different, yet equally effective,
solutions (Gaur, 1979).

Long before European colonigs arrived with their ownrecord-keeping systems based on European paper, many
countries outside Europe had developed advanced writing systems. However, such paper does not survive well
outsidetemperate climates. Climatically well proven systems for ‘memorising’ data were put aside as not suitable
for ‘European’ administrations In some cultures both systems cohabitated, the European one providing core data,
‘facts’, the indigenous one providing circumstantial evidence of someimportance for understanding local traditions
relating, for example, to religion or to culture, or providing other kinds of information (Hoeven et al., 1996).

Knowledge of these specific writing material sisessential for any serious conservator. According to Petherbridge
one can learn alot from other cultures, in termsof differentapproaches, or new ways of thinking. He does not want
to restrict himself to technical solutions, but also wantsto engage in higorical and sociological study, and research
the materials he works on (Giese, 1995).

321 Palm-leaf

InIndia, and the countries of Southeast Asiawhich came under Indian influence, palm-leaves have always been the
most popular among the leaf writing materials Large collections of pdm-lea manuscripts are in the custody of
many Asian libraries, temples, monasteries,|earned institutions and in Asian collections elsewhere. Usually several
typesof palm-leaves were used for writing, depending on date and origin, andtheir preparation differs from country
to country. The palm-leaves could either be incised with a stylus or written on with brush and ink. The question
arises whether palm-leaves lend themselves better than paper to the tropical climate (Noerlund et al., 1991).

For more literature on palm-leaf manuscripts se:

General: Hunter, 1978

India: Das et al., 1991; Diskalkar, 1979; Losty, 1982; Suri, 1947; Swarnakamal, 1975

Indonesia: Ginarsa, 1975 and 1976; Grader et al., 1941: Hinzler, 1993; Hooijkaas 1963; Rubengein, 1992

Thailand: Schuyler, 1908
For more on the conservation of palm-leaf manuscripts see:

Asia: Bartelt, 1975; Crowley,1969; Curach,1995; Dean, 1999b;Florianet al ., 1992; Lawson, 1988; Samud, 1994b;
Sandy et d., 2000

India: Agrawal, 1975, 1981b, 1982a and 1984; Anonymous, 1991; Bhattacharyya, 1947a and 1947b; B howmik,
1966; Das, 1987; Gupta, 1974; Joshi, 1993; Kishore, 1961; K umar, 1963; Nair, 1985; Padhi, 1974 ; Samuel,
1994a; Swarnakamal, 1975; Suryawanghi et al., 1992 and 1994; Swarnakamal, 1975

Indonesia: Augustini, 1994; Hooijkaas, 1972 and 1979

Myanmar: Bartelt, 1972; Raghavan, 1979

Sri Lanka: Titley, 1963

322 Bark

Another material that, like palm-leaves needs only a moderae degree of processng is the inner bark of trees. In

India two varieties have been used for writing purposes: birch bark in the northwest and aloe bark in the northeast.

An interesting variation of aloe can still be found on the Indonesian island of Sumatra. A slightly different type of

birch bark has been widely used by the North American Indians, in one case asa writing material . Beaten bark, so-

called barkcloth or tapa, is principally known as an ethnographic textile (Bell, 1992a) but on the Indonesian island

of Javaand in Middle America, people used to write upon barkcloth.

For further literature on bark manuscripts and their conservation see:

General: Anonymous 1995a; Bell, 1992a; Diskalkar, 1979; Florian et al., 1992; Gaur, 1979; Hunter, 1978

India: Agrawal, 1975 and 1984; Agrawal etal., 1981; A grawal et al., 1984a; Agrawal et al., 1984b; Agrawal et al.,
1987; Batton, 2001a and 2001b; Felliozat, 1947; Kumar, 1963; Kumar, 1988; Logy, 1982; Lyall, 1980;
Majumdar et al., 1966; Rymar, 1978; Suryawanshi, 2000

Indonesia: Teygeler, 1993, 1995 and 1998; Teygeler et al., 1995

Middle America: Bell, 1992a; Bockwitz, 1949; Christensen, 1972; Godenne, 1960; Hagen, 1999; Hunter, 1927,
Lenz, 1961; Rodgers Albro, 1993; Sandstrom, 1986

North America: Dewdney, 1975; Gilberg, 1986; Gilberg et al., 1983 and 1986; Hoffmann, 1998; Selick, 1987

3.23 Paper

Finally we cometo paper, another triumph of traditional technology. Many factors|ed to theinvention of paper. The
place of originis China, whose inhabitants were abl e to make excellent paper in avery short time afterits invention
in the 2nd century BC (Before Chrig). From there it spread to the rest of East Asia and via Central Asia and the
Middle East and slowly found its way to Europe which it reached eleven hundred years later. Much has been written
about the paper history of Europe, andit is asubject that should be of interestto all archivists, librarians and curators
working in the tropics, because much of the manuscript, printed and archival matter is on western paper.

The father of paper history isthe American Dard Hunter (1883-1966). He is best known asthe paper historian
whose writingsform the cornerstone of our knowledge about the world of handmad e paper: its history, technology,
and materials. In order to gather firsthand knowledge about the manufacture of paper, he travelled the world
collecting tools, equipment, raw materials and paper samples. Through his Mountain House Press, he published his
knowledge of world papermaking in a number of important, limited edition, handmade volumes. Some of his
publicationshave been reprinted like the inval uable Papermaking. The history and technique of an ancient craft,
a book that should never be absent from the bookshelves of any serious paper historian (Hunter, 1978). The other
volumes are more difficult to obtain, but nevertheless form an important starting point for the study of any paper



history, especially the Asian and Mexican paper history (Hunter, 1927, 1932, 1936a, 1936b, 1937, 1939, 1943,
1947). Another basic work into the study of paper is the Dictionary and encyclopaedia of paper and paper making
with equivalents of thetechnical termsin French, German, Dutch, Italian, Spanish & Swedish published by L abarre
(Labarre, 1952). The first edition isfrom 1937, it was revised and enlarged in 1952, and it was supplemented by
Loeber in 1967 (Loeber, 1967).

Compared to western paper, the study of non-western paper is amuch more difficult task. The literature on this
subjectisdifficultto find and is spread throughout various obscure magazines, journalsand reports. A good aid to
the study of both western and non-western paper is the bibliography by Leif. It is the first comprehensive
bibliography on handmade paper, from its earliest appearance to the manufacture of paper by machine in the first
half of the 19th century. Pre-paper writing materials (papyrus, vellum, parchment) are noted too, insofar as their
relationship to paper is concerned. The work is provided with a subject and author index and the listings are by
country. The reader has to keep in mind that many publications on paper history since 1978, western and non-
western, have appeared. (Leif, 1978).

Only a few paper collections are publicly available and made accessible scientifically. The Koninklijke
Bibliotheek (KB), isoneof thefew librariesin theworld that possessesapaperhistorical collection. Thefoundations
forthiswerelaidin 1971 with the acquisition of an extensive private collection, consisting of literature, pap er sheets
and various forms of documentation. The K B-collection of decorated paper from both the East and the West is
famous. In the course of time, the KB historical paper reference library has acquired considerable additions Much
attention has been paid to the completion and improvement of the indexing of the collection in the last few years,
and to making the varied information sources at the department accessible to an increasing number of researchers
and other interested persons. Because of this, the historical paper collection has developed into an international
centre for historic paper research and documentation accessible on the internet.

The Deutsche Buch- und Schriftmuseum, part of the Deutsche Bibliothek in Leipzig (the National Library of
Germany), is the oldest book museum inthe world, foundedin 1884. One of their famous study collections is the
Papier historischeSammlungen, the historical paper collection, now availableontheinternet. Itincludesawatermark
collection of 400,000 samples, western and non-western decorative and marbled papers, and over 600 samples of
handmade and machine made papers. The specialist library contains amongst others the famous library from the
Borsenverein der Deutschen Buchhandler, the Association of the German Book Exchange.

There are a couple of international organisations of interest for those who want to know more about
papermaking. The most important is the Intemational Association of Paper Higorians (IPH). The IPH integrates
professionals of different branches and all friends of paper within the field of paper history. It co-ordinates all
interests and activities in paper history as an international specialist association co-operating with international,
regional and local organisations, not only of paper historians but also of keepers of archives and libraries,
conservators, art historians, specialists in books, printing and technology, associations of the paper industry, the
publishingtrade etc. To reachthese goals, |PH publishes Paper Historythreetimesayear and holds aninternational
congress every two years. One helpful tool on the IPH website is the link to various watermark databases.

The International Association of Hand Papermakers and Paper Artists (IAPMA) is dedicated to assisting all
thoseinterested inpaper and to advancing traditional and contemporaryideasin the artof hand papermaking through
meetings, events, publications and visual research and adocumentation centre. Themain objective of the association
is to facilitate and encourage the international exchange of ideas and information about hand papermaking.
Congresses incorporating general meetings take place bi-annually.

Hand Papermaking is a non-profit organisation dedicated to advancing traditional and contemporary ideas in
the art of hand papermaking through publications and other educational formats. The primary goal of the
organisation has been to provide information to a diverse international audience of paper artists, mills, dealers,
historians, and conservators. They publish Hand Papermaking magazine twice a year and Hand Papermaking
Newsletter four times a year.

Some publications on non-western paper ae:

General: Bell, 1992b; Collings et al, 1978; Hunter, 1978

Bhutan: Y oshiro Imaeda, 1988

China: Drege, 1981; Fa Wen Tsai et d., 1997; Harders-Steinhauser et al., 1963; Li Shu-hwa, 1969; Tsien, 1985
India: Green, 1996; Narayanswami, 1961; Soteriou, 1999; Teygeler, 2001

Japan: Barrett, 1983; Hughes, 1978; Masuda, 1985; Narita, 1954; Paireau, 1991

Madagascar: Colangon, 1921; Rantoandro, 1983

Mexico: Ackerson-Addor, 1976; Lenz, 1968

Middle East: Baker, 1991a; Bavavéas et al., 1990; Karabacek, 1991; Loveday, 2001; Wiesner, 1886 and 1887
Myanmar: Koretsky, 1991; Sindall, 1906

Nepal: Gajurel, 1994; Trier, 1972

Persia: Le Léannec-Bavavéas, 1998

Thailand: Siegenthaler, 1996

Tibet: Harders-Steinhduser, 1969; Nebesky-Wojkowitz, 1949; Sandermann etal., 1970

Turkey: Kagitci, 1965

Vietnam: Bui Van Vuong, 1999



Chapter 4 : Buildings

4.1 Introduction

Inthe developing world, after the second World War, there has been an upward trend in the number of new libraries,
archivesand museums. A boost inbuilding activity occurred especially in the 9xtieswhen many countries gained
their long desired independence. The availability of a suitable building for archive operations must be regarded as
the first prerequisite in the preservation and conservation of archive materids. Itis so obvious that it tends to be
overlooked: buildingsare thefirstline of defenceagainst asevereclimate and various disasters,and thusthe primary
means of preservation of collections. Preservation should be the basic and general guide for architectsand arc hivists
planning an archive building (Buchmann, 1998). Often the building is the only line of defence for themajority of
museums worldwide (Daniel et al., 2000).

Understanding the importanceof buildingsin preserving recordsishardly new. The Roman architect Vitruvius,
in the first century BC, describes where the library should be located in a house to catch salubrious breezes and
avoid excess humidity (Banks, 1999). In nineteenth century India, the authorities started to create a network of
buildingsaccording to specific standards for the storage of district records. Inthe tropicsthe architect has to employ
his full armoury of devices to combat an aggressive climate (Plumbe, 1987b). An active building programme can
involve the restoration of old buildings as well as brand-new constructions, or a combination of both. It is also a
pressing concern in the move towards modernisation of archives (Conté, 1996).

In some countries, even now, the condition of archivesand library buildingsisalarming. The National Library
of Laos had until recently no permanent building and had to be moved fivetimes in recent years. For this reason it
has been impossibl e to organi se the coll ections effectively. Fortunatel y today the situation haschanged for the better
(Noerlund et al., 1998). Since World War 11 many new library buildings have arisen in the West as proud symbols
of anew era (Holdsworth, 1959).

There is much to be learned from the continual search for the ided building which has resulted in a range of
national and international standards, such as the British Standard (BS 5454) or the International Standard
Organisation (1SO 11799) (Rhys-Lewis, 1999). In some countries, there is much central control over building
designs. The advantage is that it can lead to the development of a central body of technical expertise about the
construction of record repositories (T homas, 1988). Y et we should not forget that the conditions and circumstances
in tropical countries ask for a different approach. An archive building to be designed for harsh climatic zones
demands special precautions. It has to be ale to stand extreme heat and humidity, keep the sun away, offer
protection against or prevent excessive mould growth, keep insects and rodents out, and be able to withstand the
most horrific disaster scenario (Duchein, 1980).

That the construction of an archive ismore than abuilding alone can be learned from the example of Burkina-
Faso. Despite international funding the creation of the National Archives depended above all on the government
itself, in particular the slow-moving wheels of bureaucracy. It took more than 30 years to achieve theconstruction
of a central building, demandeding considerable perseverance (Ouedraogo, 1999).

A number of publications and guidelines on building archives has been published. Y et, archive building in
tropical climates hasnot received much attention so far. The lack of aninformation base on tropical building in
general is often cited as a problem (Ifidon, 1990). In 1979 UNE SCO published a book on the design of archive
buildingsintropical countries. Itisprimarily written for the archivist and architectwho are both aparty in the design
and development of an archive building. The book is filled with technical line drawings and diagrams, and in this
way the authors succeeded in explaining practical problems and their solutionsvery conveniently. Technology has
changed rapidly in the course of the twenty years that have passed but that does not diminish the value of this lucid
approach to the most common problems and the low-tech solutions It isstill a very worthwhile source for any
archivist who favours a simple and sustainable design for an archive building (Bell et al., 1979).

A rudimentary RAM P study from the 1980s deals with guidelines for the techniques to be used in archive
building in the tropics by comparison with buildingin countriesin temperate climates. The authors treat the storage
room, wall, floor loading, shelving, aisles and lighting successively. Emphasisis placed oneconomical construction
and subsequent maintenance. Although most of the premisesare still true today, the techniques are outdated (B enoit
etal., 1987). Sometimes achapter on building in the tropics can be found in general workson archives, e.g. Karim’s
book on archives administration in Bangladesh (Karim, 1988).

The publications by Michel Duchein (1980 and 1988) have been very popular in the world of archive building
foralongtime. Inparticular his Lesbéatiments et équipementsd’ archivesfrom 1966, translated into English, revised
and enlarged in 1977 and 1988, grew to be the bible of the busness (Chauleau, 1980). In the back of the 1988
edition a select bibliography is included. However, thisbook is written for the western archival situation, thusfor
temperate climatic zones and, in any case, theworld of architecture and not the least the world of technology, have
changed substantially over the years. His article from 1980 however is totally devoted to buildings in tropical
climates. In thissurvey heis quoted several times because some of his suggestions and ideas are still very practical.

A more recent publication is the sourcebook on archivd buildingby Ted Ling, based on 30 yearsexperience
in Australian archive building. He writesthat the design, construction and management of an archive building is
changing rapidly. Paradoxically, while constr uction has proceeded on a grand scale, very little study has actually
been devoted to these buildings. What has been needed for some time is a ‘How to’ book which synthesises all
aspects of the building of archival facilities in the generic sense. T rue, this publication is based on building in the
western countriesexcept for afew pages, but it is neverthelessavery practical and concise publication (Ling, 1998).

An American bibliography on the planning and design of library buildings appeared in 1990 (Dahlgren et al.,
1990); an overview of 15 years archive building in the United Kingdom appeared in 1992 (Kitching, 1993). For
some older European concepts see Archivum 1957(7); Bernard, 1982; Lehnbruck, 1974 and Sanchez Belda, 1964
and for the tropics see Bhowmik, 1974; Gwam, 1966; Hoare, 1978; Lippsmeier, 1980 and Marshall, 1974.



Below we will discuss the literature on some important topics that play a major partin the current discusson on
building archives in the tropics. First some general literature on climate and building is looked at, in which it
becomes clear that the tropics are not just one climatic zone. In moving to new premises the archivist is often
confronted with the choice of adapting an old building to become an acceptable archive, or building anew archive.
It isimportant that the architect and archivist work together and take preservation as a starting point. Any modern
archive building hasto fulfil the many demandsdictated by a modern sustainable society, be it east or west. Passive
climate control and climate responsive buildings are key concepts in sustainable building, an integrated building
view that frequently corresponds withto the principles of a number of traditional building styles. The location of
the building is crucial. One possibility is to build underground, though humidity remains a problem. In the
construdion of the archive safeguards can be built in to overcome problems of high temperaturesand high relative
humidity. A lot can be done by use of proper building materials, the correct positioning of doors and windows and
the appro priate construction of the roof.

4.2 Climate and Building

Western cultures have inherited many stereotyped and colonial ideas abo ut thetropics. N ot all these regions are hot,
humid and underdeveloped in their capacity to preserve their rich documentary heritage, as was often believed. In
fact, the climatic rangeis diverse and the tropics contain some of the world’ smost venerable and modern libraries
and archives (Giese, 1995). Nevertheless, the complexitiesof tropical climates with high temperature and soaring
humidity present major problems for any building, including archive buildings. The ground is primarily dry and
dusty and foundations become compromised in these conditions. There is also a great variety of insect pests that
destroy the fabric of the building. Thissituation is often exacerbated by poor maintenance, with many opportunities
for penetrating the building by larger animals such asrats and mice. Biodeterioration is very much a concern with
mould growths resulting from flooding and bad air circulation (Rhys-Lewis, 1999).

In tropical zonesthe mean annual temperature is not asimportant as the annual temperature range which gives
anindication of thevariation throughouttheyear. Evenmoreimportant isthe dailyrange. For example,temperatures
on stone surfaces of the Borobodur temple complex inlndonesia were recorded as having risen from 25 °C to 45
°C in 4 hours to adepth of approximately 5 cm. The same applies to relative humidity. The distribution of rain is
an important factor and it is the daily fluctuation that counts for conservators. During the day the maximum levels
of relative humidity occur a little before sunrise and the minimum levels in the early evening, approximately the
reverseof temperature. Naturally thereare other factorsinvolved such asgroundwater level and marineenvironment.
It is this large and frequent variation in temperature and relative humidity that causes 0 many problems in our
efforts to safeguard our cultural property (Davison, 1981).

The main climatic factors affecting human comfort and relevant to construction are (Gut et al., 1993):

« air temperature, its extremes and the difference between day and night, and between summer and winter;
« humidity and precipitation;
e incoming and outgoing radiation, the influence of the sky condition, air movements and winds.

For further reading on building in the different tropical climates see Agrawal et al.,1974; Baxi, 1974b; Chan, 1978;
Fryetal., 1956and 1964 (perhaps somewhat outdated) ; Fullerton, 1979; Holdsworth,1974; Konya, 1984; Moreno,
1991; Overseas Division of the Building Research Egablishment, 1980; Saini, 1980; Thomson, 1974. For old
bibliographiessee Anonymous, 1953 and 1954b; National Research Council, 1953.

4.3 New Building

In the planning and construction of an archive building both archivist and architect should take preservation as a
starting point. It has an important and decisive impact on the building of the stacks, the laboratories, the areas for
the public and the offices. Climatic conditions are of special importance (Buchmann, 1998). In 1959 Plumbe noticed
optimistically that cooperation between architect and librarian was not so much a recognisable trend as normal
practice (Plumbe, 1959a). Nonetheless, according to Holdsworth in the same journal, architects were a rare
phenomenon in many developing countries. Itisthelocal public worksdepartments, largely under the direction of
civil engineers, which havebeen the principal building organisations (Holdsworth, 1959). Apparently some decades
later the situation had not improved much (Havard-Williams et al., 1987).

It is shocking that even in a very recent publication of the IFLA Section on Library Buildings and Equipment
so little attention is paid to preservation through building construction and design; only two out of the 16 speakers
on the seminar broached preservation issues (Bisbrouck et al., 1999). At the next IFLA meeting in Shanghai it
became clear that thelibraries were increasingly people-orientated instead of book-orientated, and still there were
no extensive accounts of building asafirst line of defence. The designs are predominantly functional (Bisbrouck,
2001). M. Amosu raised the point that in Sub-Saharan Africaitisrare for any institution to start with all newly built
edificesand the librariesin particular are often housed in temporary quarters. All the same, sheconsidered this an
advantage because most library staff involved in the planning had personally suffered the discomfort of inadequate
space and noise (Amosu, 1974).

When planning the first permanent building for the Nigerian National Archives at |badan preliminary inquiries
were made in the USA, Great Britain and Rhodesia about the basic features and requirements of a modern archive
building. The important fact revealed by these investigations was that the proposed building would be the firg of
its type in tropical Africa. It was decided that its utimate shape and structure would be determined by local
considerations, asituation European and North American architects had not encountered previously (Gwam, 1963).



Prior to 1920, considerable weight was givento architectural effect in library construction and minor attention
to functional requirements.Monumental buildingswere constructed whichwere architecturally impressive, but were
not well suited to their purpose aslibraries. Today the emphass has changed; there is agrowing realisation that, to
agree with Le Corbusier, form follows function (Nwamefor, 1975).

Nevertheless, G. Kumar maintains that in Indiamost libraries continue to be constructed following monumental
designs, with high ceilingsand vast foyers (Kumar, 1981). This is based on the 19th century European idea of the
museum being ‘the place of the muses’ and therefore the building has to have a specific design (Myles, 1976).

Few archivists have the luxury of being able to specify the structure of their building. If they do, several points
have to be taken into account: location (away from obvious hazards), as high a thermal mass as possible (less
environmental control insde), pitched or sloping roof (better rainwater drainageand reduction of leaks) (MacK enzie,
1996).

Another main problem in developing countriesis the absence of national standards for archive buildings or the
insufficientobservanceof such gandards(Ifidon, 1990; Nwafor, 1980).G. Kumar wonders why so little of national
cultures can be recognised in the new buildings. For examplethe Indian love of courtyards could be carried over
into libraries and the preference for sitting cross-legged or in areclining position should be considered in choosing
the furniture (Kumar, 1981). In Africa students have hardly any study spaces at home, so African libraries will
require a larger number of such spaces than is needed in westem countries (Amosu, 1974).

Building dwellings above theground, onpiles, is awidespread custom in many tropical countries. This practice
has many advantages: it protectsthe ground floor from the wet or humid soil, itis a first protection against floods
and offers in the case of concrete pileswith anti-termite shields, a good defence against termites and other crawling
insects (Duchein, 1980; Karim, 1988). To prevent, or at least reduce termite attack floors should be made of
concrete, metal strips should be inserted in the joints, and the pipes and concrete piles should have metal caps. The
best means of ensuring the protection of library materials against termite infestation isto prevent the insects gaining
access to them (Plumbe, 1987c).

The building’ s drainage system should be designed to remove water run-off quickly. Given the hugevolumes
of water involved this can be a major feat. Circular drainage pits, placed at regular intervals along thelongitudinal
sides, can beasolution. These arefilled with rocks, which reduce the vel ocity of the water’ simpact, and collect run-
off water away from the property as quickly as possible (Ling, 1998).

Tropical stormsfrequently cause lightning strikes. To avoid damage the new building musthave alightning rod
installed on theroof. This common method involvesan earthing system designed to diss pate any potential damage
that lightning may cause. The lightning can strike several hundred meters away from the building and the effects
can still be felt. If it hits a power line, the surge will travel along the line and into the electrical system of the
building and may cause considerable damage. The electrical system needs protection inthe form of asurge diverter
but regrettably the sysem isnot foolproof. At best, therisks can be reduced or the damage minimised (Ling, 1998).

Galleries, balconies and verandas are a common sight in hot and humid countries. They arevery practical in
keeping the sun away from the windowsor outer walls (Duchein, 1980). T he construction of porcheswill also shield
arriving goods as well as visitors from the rain and the sun (Plumbe, 1987b).

The surface area of the building should be kept as low as possible to minimise heat gain or loss; this precludes
the use of tower blocks that have arelatively high surface areain comparison to their volume (Thomas, 1987). In
thelast decade or two there has been agrowing tendency in thewest to construct highrise archive buildings. Because
of fast-moving lifts and elevators vertical movements are no lonher curtailed. But there is no point in building
archive towers as a matter of course; it is a question of balancing sveral factors (Duchein, 1988).

In India hollow walls, doublewalls or falseinner wals were still recommended in 1975 as it was recognized
that they often act as effective barriers againg the penetration of humidity and dampness from the outside
(Swarnakamal, 1975). In Canada a new approach was developed: the construction of abuilding in abuilding. The
ideaisthat areas involving people are located as close to the outer shell of the building as possible and the storage
area near the central heart of the building. By this method, the storage areas are further protected from external
climatic variations. Consequently the facility will be bigger and more expensive (Ling, 1998).

For building repositories inthe tropics se Badioze Zaman, 1989; Bisbrouck, 2001; Faye, 1982c; Mahmud et al.,
1985 and for older conceptssee Drew, 1968; Feilden, 1979; Rousset de Pina, 1961; Toishi, 1974 and 1979. For
general literature on building in the tropics see Blight, 1988; Dequeker et al., 1992; Kukreja, 1978; Lippsmeier,
1980; Salmon, 1999; Schroeder, 1989; Waal, 1993 and for older concepts see Danby, 1963; Foyle, 1954;
Koenigsberger et al., 1974; Royal Tropical Institute, 1962.

4.4 Sustainable Building

Over the past decade, sustainable development has emerged as the favoured way of responding to the continuing
degradation of the global environment. The approach was launched into the international political arena by the
World Commission on Environment and Development (WCED), chaired by Norwegian premier Gro Harlem
Brundtland in 1987, which defined it as‘ Development that meets the needs of the present without compromising
the ability of future generations to meet their own needs (Brundtland, 1987). For the W CED, sustainable
development includestwo key concepts. First, the concept of needs, in particular the essential needs of theworld’'s
poor, ‘to which overriding priority should be given’ and second, the idea of ‘limits’ to the environment’s ability to
meet present and future needs, imposed by the state of technology and social organisation.

To translate Brundtland’ s report into action the United Nations Conference on Environment and Development
(UNCED) organised an Earth Summit in Rio de Janeiro in 1992. One result was the Agenda 21 action plan, which
provided for the firsttime an international agreement onthe practical implications of sustainable development for



cross-cuttingissuessuch astrade, consumption and popul ation growth, and sectoral issues among which architecture
wasincluded. In 2002 the next United Nations W orld Summit on Sustainable Development (Rio+10) Earth Summit
will be organized. Thisten-year review of the Earth Summit Agreementsin 2002 will be amajor impetusto catalyse
collaborative action to implement sustainable develo pment more effectively (see N ational Councilsfor Sustainable
Development NCSD website).

Since 1992, an array of local and national strategies have been designed to tailor these recommendations to
specific conditionsfacing different communities acrossthe world. One particular asp ect hasto be pointed out in this
context: the steadily increasing energy consumption, and building designsor architecture, urban design and planning
not adapted to local climatic circumstances,.

Too often climatic factors are neglected in construction because they are not of immediate interestand concern
to thebuilding industry, builders, designers, developersand owners. T hisistruenot only for structuresin hot climate
zones, but also for those in temperate and cold climate zones. With the input of sufficient energy almost everything
seems possible but present construction trends in tropical and subtropical regions still show little awarenessabout
energy conservation. The widely applied international concrete box and iron sheet style of ubiquitous buildingsis
not adapted to local climatic conditions and hence itsworldwide influence is questionable (Gut et al., 1993).

Building cannot escape the far-reaching consequences of this concept in a society that is moving gradually
towardssustainability. Thisis proven by the fact thatthe Royal I nstitute of British Architects (RIBA) has included
ecological sustainability on the curriculum for all the RIBA recognised courses (Smith, 2001). One of the new
publicationsthat outlinesthe future of the sustainability debate in architectureis Taking Shape by Susannah Hagan.
By focusing on the impact of the new theoriesof sustainable technology and new materialsin architecture, Hagan
moves the discourse and practice of environmental sustainability within architecture towards a greater degree of
awareness of both its cultural significance and cultural potential (Hagan, 2001).

Hans-Peter Jost and Jutta Schwarz discuss how to go about constructing archive buildingsin line with the main
principles of ecologically sound construction (Jost et al., 1996). Considerations include the choice of the site,
external arrangements, optimum use of energy, choice of materials ensuring a long life for a building, ease of
maintenance, and stabilisation of building waste. How ever, the article only deals with building in the W est.

Recently an interesting study was published in the well-known Butterworth's Series in Conservation and
Museology on the ecology of building materials. It gives a comprehensive understanding of ecology in building and
providesvital technological information that allows the architectto put ideas of sustainability into practice(Berge,
2000). Inthe same series an ecol ogical and environmentally responsible guideto the preservation of historictimber
structures has al 0 appeared, founded on respect for traditional crafts and building techniques. Itillustrates the new,
universally applicable approach to preservation based on the Principles for the Preservation of Higoric Timber
Structures, adopted by the I ntemational Wood Committee of ICOMO S (The International Council on Monuments
and Sites). Considerations of appropriate technology, preservation of old-growth forests, and redevelopment of
traditiond craft skillsare central to itsarguments (Larsenet al ., 2000, see also Schreckenbach, 1982; Sierig, 1991c).

The green avareness became especially popular when the cost for archive building rose (Rombauts, 1996). In
Australia today there is a much greater understanding of a building’s total structural integrity than ever before.
Archivists now think in terms of a building’s capacity for sustaining environmental conditions, not just creating
them. They think of the entire building structure e.g. wall, roof, and floor as a means of aiding this process (Ling,
1998). Archivists in charge of planning new buildings do not generally accept the concept of achieving a stable
climate in the stacks by means of construction without energy consuming electric devices. Somehow the idea of
sustainable archive building did not really catch on in the USA (Banks, 1999).

The study by Paul Gut and D ieter Ackerk necht: Climate responsivebuildingisavery comprehensive approach,
dealing particularly with building in tropical climate zones, published by the Swiss Centre for Development
Cooperation in Technology and Management (SKAT). Climate responsive building is a possible alternative to
climatic non-adapted building. Itinvolves the application of soft measures and natural means to reduce energy
consumption by design, construction and materials appropriate for a specific climate. This also has positive
consequences in terms of economy as well as in terms of proper use of local resources. Improvements can be
achieved when buildings are conceived in an integrated approach. This includes the settlement pattem and urban
formsand the selection of the site according to microclimatic criteria. T he shape and type of buildings and their
orientation, the integration of suitable vegetation and the arrangement of the external and internal spacerequire
careful consideration. The correct use of building materials, designs of openings and their shading, natural cooling,
passive solar heating and the well-aimed utilisation of prevailing winds for ventilaion are important supporting
elements.

In general, the SKAT publication provides the necessary information for the planning and construction of
buildingsin tropical and subtropical regionswith respect to natural climate control by passive methods(i.e. without
energy consuming appliances). In the main, low-cost and appropriate concepts are envisaged. A major part of the
book isdedicated to the nine experiments and simul ations Gutand Ackerknecht conducted in diverse climatic zones.
The Appendix contains the physical data required to assess the properties of the main building materialsand other
useful listssuch as an extensive bibliography (166 titles), solar ecliptic charts for tropical and subtropical regions
and conversion factors.

According to Gut the main pointsto take into consideration when designing a climate responsive building are
(Gut et al., 1993):

* minimise heat gain during daytime and maximise heat loss at night in hot seasons, and reverse in cold seasons;
¢ minimiseinternal heat gain in the hot seasons;
« select the site according to microclimatic criteria;



e optimise the building structure (especially regarding thermal storage and time lag);
e control solar radiation;
e regulate air circulation.

44.1 Passive Climate Control

The concept of passive climate control is completely in line with the notion of sugainable building. It is an
alternativeto a mechanical air-conditioning system and assuch is an essential part of sustainable building. Passive
climate control implies that the repository is built and arranged in such a way that the thermd and hygroscopic
properties of the building and itscontents createa good stable indoor climate. It concentrateson building physcs
and ensures that the temperature and relative humidity stay within acceptable ranges. For most, passive climate
control isadesign principle where it is important for the engineer to be aware of how the building is used. At the
same time it is important for the user to be aware of any activities that could possibly have an unintended and
inappropriate effect on the indoor climate (Chrigoffersen, 1995).

Itis clear from the recent history of the construction of repositoriesin tropical climate zones, whether archive,
library or museum that therepositories play a major part in passive climate control. It is especially important in
tropical climates that buildingsare designed or retrofitted to minimise moisture problems (Daniel et al., 2000). It
is regrettable that still too little research work has been undertaken to develop passive climate control where the
design of the building ensures a stable environment (Lyall, 1997).

Lars Christofferson conducted a remarkable Ph.D. research and development project on passive climate
controlled repositories He developed a resource saving concept for the establishment of asuitable climate and
introduced ZEPHY R Climate Controlled Repositories together with the idea of sustainable storage. Although he
based his study on storage facilitiesin N orthern Europeit isstill worthwhile reading for those building in the tropics
(Christofferson, 1995).

The first archive building in Africais an interesting early example of passive climate control. In the design of
the new building of the National Archives of Nigeriain 1958 many practical and cheap solutions were found to
control heat and humidity. Complete ventilation is provided on all floors with gandard adjustable grain-glassed
louvered windows with steel bars onthe indde for protection against burglars. For the same reason the wings of the
building have been made | ong and narrow with many doors and windows placed opposite each other. Sun protection
for the external walls is provided by the vertical fins between each window and by horizontal sun-breakers
immediately above the windows (Gwam, 1966).

Channelling the wind can also provide ventilation. For this purpose windscoops or special screens areinstalled
on roofsto divert the wind to channel s which reach the rooms. This technique has been used in certain very hot and
dry parts of Indiafor centuries. Normally one windscoop is provided for each room and in multi-storeyed buildings
the channelsreachall the way down. Thistype of ventilation isonly possibleif the wind blowsregularly in the same
direction (Agrawal, 1974).

A particular method of preventing solar gain has been employed in the 1982 archive building of Botswana,
Africa. Here, earth berms are constructed to the underside of windows encasing the first and second floors. The
berms have a roof structure that forms a vented air space between itself and the building fabric, thus preventing
direct solar and radiant heat gain (L ekaukau et al., 1986).

In Cologne, Germany the system of ‘natural air-conditioning’, a form of passive building, is applied to about
10,000 square meters. It has proven to be an effective method for stabilising temperature and humidity within a
range acceptable for paper records. T he whole strong-room is surrounded by air above ground; the air can pass up
under the facade and through the spacebetween the roof and the ceiling. With thisconstruction theroomisinsul ated
as much as possble aganst the outdoor climate and its changes (Buchmann, 1998; Stehkamper, 1988). In South
Africathe box within abox-idea isexplored in asubterranean construction (Harris, 1993; Rowoldt, 1993 and 1994).
An up-date on thistopic appeared in1992. The authoris surprised by the lack of serious discussion onthis‘Kdlner-
model’ and discusses other experiences in the German-speaking countries (Stein, 1992). International comparisons
show that builders generally use structures having asmall aurface area with heavily insulated walls to achieve a
stable internal environment (Thomas, 1988).

That sustainable ar chitecture can be established with very little means, including financial, is proven by Laurie
Baker who, during the course of 30 years, built over 26 buildings. Among others he was responsible for the
construdion of theLibrary of the Centre for Development Studies at Trivandrum, Kerala. The eight-story building
was built with exposed brick without cement. It is a cool building usng natural ventilation and light (Hochschild,
2000; Kremp, 2001).

For more details on construction materials see the section on Construction below and for an older state of the
art study on passive cooling see King, 1984, for a later case study see Rosenlund, 1993. For further reading on
passiveclimate control see Adamson et al.,1993a and 1993b; Allard,1998; Anonymous, 1982a, 1982b,1985b and
1997; Ayreset al., 1988; Bahadori, 1979; Baker,1987; Bansal etal., 1994;Cofaigh Eoin etal., 1996; Dodd et al.,
1986; Doswald, 1977; Edwards 1994; Fischer, 1984; Fitzgerald, E. et al., 1999; Holm, 1983; Padfield etal ., 1990;
Roaf, 2001; Rosenlund, 1989; Rosenlund et al., 1997; Sacré et al., 1992; Swartzburg € al.,1991; Sessor et al.,
1997; Yang et al., 2000.

On sustainable building in general seeClark,1990; Edwards, 1999; King, 1993; Kokusen, 1998; Melet, 1999;
Piano, 1998; Ray-Jones et al., 2000; Steele, 1997; Vale & al., 1991; Yeang, 1999.

For a bibliography on passive olar systems see Anonymous, 1989a, see also Rosalund, 1989 and Stulz, 1980.
Also check the SKAT website.

4.5 Traditional Building



The local population usually knows how to adapt to harsh tropical climate conditions. One practical way to manage
these climatic effectsisfound inthe development of traditional building structures. For each of the different climate
zones a suitable form of traditional building can be found, but for various reasons, new buildings and constructions
are often not adapted to the local context. As a consequence, indigenous know-how and experienceislost in many
areas (Gut et al., 1993). Traditional housing can be of great interest to designers of archive buildings particularly
in respect of passive climate control. Sandra Rowoldt put it very clearly when she advised on domestic architecture
and how it adapts to the regional climate, and then looked at most institutional buildings and how that adaptation
is generally ignored (Rowoldt, 1993). Agrawal agreed when he wrote that traditional architecture is very much
influenced by the climate. Analysis of traditional measures to counterbal ance the extreme climate provides some
solutions which can be adapted to the present conditions (Agrawal, 1974).

It has been established that buildings made by the indigenous inhabitants sustain less damage during natural
disasters than those built by recent residents (see section on Disaster Preparedness). Purely traditional solutions,
however, also assume a continuity of lifestyles and a kind of work, which seems unlikely to occur in many regions.
A combination of traditional knowledge and advanced technology may therefore be necessary (Gut et al., 1993).

Some unique and excellent construction methods have been developed in Japan. In order to fight mure, i.e. a
climatic condition arising from a combination of high temperature, high humidity and lack of air circulation, the
Japanese constructed gable roofs, traditional soil walls and raised floorsin the past. Gable roofs keep sunlight out,
long eaves give shade to the walls and protect them from rain, and woods and soils are materials which absorb and
give off moisture (Kathpalia, 1973; Kenjo, 1997 and 2000).

The Shoso-in, imperial repository, in Nara where the 1200 year old T’ dai-ji treasure is kept also reflects the
traditiond Japanese understanding of how to preserve records (Banks, 1999). As still can be seen today in many
Southeast Asian temple libraries, these well-shaded, tileroofed wooden structures are raised about 2.5 meter s of f
the ground to provide maximum air circulation (Noerlund et al., 1998). One explanation for the success of the
protection offered by the Shoso-in is that the log-cabin gyle construction of the building allows the individual
wooden elements to expand and contract with changes in humidity, thereby regulating the environment of the
interior chambers by sealing and opening the wall according to the changes in the weather (Wills, 1987).

Many medieval Khmer religious complexessurviving in Cambodiaand Thailand contain stonelibrary buildings.
In Pagan, amedieval capital of Burma, atwelfth-century building still surviveswith adeep central chamber buffered
against atmospheric change where precious Buddhist manuscripts were kept in protective chests (Giese, 1995).

Sometimesvery simple but effective solutions are found to ameliorate the worst effects. The strong room of one
of the oldest Buddhist templesin Korea, Haeinsa, was built in 1488 and holds the complete collection of Buddhist
sutras carved in wood. In order to improve the preservation of the books they designed the windows on the north
and south side of the wall. Thisway the windows opposite each other stimulate the current of air and thereby control
the temperature and the relative humidity (Lee, 1997). An archive building in Hanoi, V ietham, which is an old
French colonial building built as a repository, has open sections in the floors below each block of shelving to aid
air circulation. In the roof, the floor has been covered in sand to act as insulation against the transfer of heat (Rhys-
Lewis, 1999).

Inrestoring the leaky roof of a palace museum in Laos the builders noticed that theold tiles were not available
any more, only one old craftsman still having the skills to make them. They set up an income generating project to
revive this old tradition of making roof tiles (Hagemueller et al.,, 1991). Lack of demand is a serious problem in
regard to the preservation of traditional conservationtechniques. Orders are scarce even to the officially recognised
holders of traditional conservation techniques, and they are often inadequate to maintain their living. In addition
traditiond materials are currently difficult to obtain (Iwasaki, 1979). Lack of technical information on the
preparation and use of local building materialshad already been noticed much earlier (Holdsworth, 1959).

The 16th century royal archive buildingHuang Shi Chenin Beijing, Chinaisin asemibarrel vault structure, built
completely of stoneand brick, without beamsand pillars; eventhefive huge doorsare made of stone. Its surrounding
walls are up to six metres thick. This way the temperature inside the structure was bearable in the heat of aBeijing
summer and the cool of its winter. In the south of China strong-rooms are surrounded by an enclosed corridor to
protect them from direct contact with the external atmosphere (Y ao, 1986).

Another striking example of Chinese traditional building is the Tianyi Ge. This private library from 1566 is
situatedin a botanical garden. In front of the building a water pond leads to the Great Dongning Lake. An ancient
Chinese librarian studied and analysed the philosophical relationship between the raw materials of the book: water
and fire. Not only can water control fire, it can also help plants grow hence the botanical garden. The owner of the
library had his own residence built side by side with the library building, but separated them by two parallel walls.
Inthisway,fire could be prevented from entering into the library building. Moreover, there was a specific and strict
rule that firesand candles could never be allowed in the library building (Lin, 1999).

Good natural ventilation is provided in the Chancery Archivesof Granadaby the simple means of running air
pipesfrom the basement into the repository and thence to the roof. The temperature difference between theroof and
the basement ensuresa good flow of cool air (Sanchez Belda, 1964). Passve cooling hasalso long been a feature
of Iranian architecture: buildingswereclustered together to reducetotal surface area; wallswerethick and therewere
few doors and windows while curved roofs provided insulation and encouraged the circulation of air (Bahadori,
1978).

For an overview of traditional dwellingsin tropical climates see Guidoni, 1978. Further reading, especially on
cooling systemsin traditional architecture seeAlp, 1987; Cainetal., 1976; Cofaigh Eoinetal., 1996; Denyer, 1978;
Fox, 1999; Frick, 1989;Grondzik, 1987; Hassan, 1986; Lewcock, 1978; Moore, 1983; Schreckenbach,
1982; Winterhalter, 1982. On (traditiond) earthen architecture see Levin, 2001.

4.6 Location of a Building



Political and financid factors, as well as purely technical requirements often influence the choice of a site for an
archive building. Whatever the reasons, the choice of asiteis crucial because a mistake cannot be corrected |ater
and can jeopardise the whole future of an archive service (Duchein, 1988). In the past archives were often put up
on siteswhich authorities are prepared to offer. Most of the time, costand competition for land primarily determines
where record offices are built (Thomas, 1988).

According to an older, partly outdated RAMP study several factors have to be considered when a new siteis
chosen. Amongst other things the site should not be located near areassubject to high levels of air pollution, amajor
and increasing problem in most of the metropolitan areas in developing countries. Likewise, sites near obvious
polluting industries should be avoided, which includes railway stations Local climatic conditionsof possible sites
should be studied carefully and preference should be given to ones that are on high ground, have a cool and dry
climate and are protected against sun and storms. Locations that are subject to humid, salty or sandy winds, like
coastal areas, are unaiitable. At the very least the openings should not face directly into the direction of the
prevailing winds. Some environmental protection can also be gained by careful positioning of the structure to take
advantage of any natural shade or protection aganst wind (Daniel et al., 2000; Ezennia, 1989; Ling, 1998; Thomas,
1987).

Paul Gut specifiesthe site-specific conditions as the presence apool of cold air, local wind, water, urbanisation,
altitude and ground surface. These factors make areal differenceand need to beconsidered in designing the d etails
of the building and in the selection of the construction site (Gut et al., 1993). Rosenberg noticed a rise of 12% in
relative humidity inside amuseum on the coast of Gabon, while the outside temperatur e was 7 — 10°C higher. This
was partly due to the location of the building (Rosenberg, 1986). In Fiji the external temperature fluctuated widely
on adaily basis, the maximum being between 18°C and 48°C. The average fluctuations, monitored during a 54 days
period, were between 22°C and 32°C (Daniel et al., 2000). The site should al 0 be carefully inspected to ascertain
if there are termite mounds or nests in the vicinity (Ling, 1998).

Some sites are more logical than others If it isintended to build a repository mainly for historical records, it
would be advisable to site it in the university quarter or near a library or museum. If, on the other hand, the
repository were for semi-current records, it would be better to keep them near the administrative centre. To store
archives a long way from town, is not a very good idea. An archive should not be deprived of contact with its
potential users: archivesare not dead things! (Duchein, 1988).

Astime goesby the factors that should apply when selecting thesite for an archival repository change. For one,
prices for land and housing in the centresof urban areas can rise sky-high. For another, the surroundings of each
site need to be considered. Today we distinguish between internal and external factors that influence our choice of
the site. Y et, each site and each building are unique (Ling, 1998).

Once asite hasbeen chosen, thought should be given to providing the best orientation of the building. To avoid
direct sunlight it is better to orientate the building to the north, inthe northern hemisphere, or to the south in the
southern hemisphere (Duchein, 1988). Normally north light is recommended as the most suitéable natural light for
galleries and for conservation sudios The north light is uniform and colours are distinctly visible. East-west
orientation, which is favour ed by traditional buildersin India, is not suitable, unlessthe walls facing east and west
are protected by sun-breakers or wide projections (Agrawal, 1974).

4.7 Underground Building

Building upwards (multi-storeyed), outwards (modular) or down (underground) depends on the amount of |land that
isavailable and other restrictions that might be imposed on the land and the overall needs of an organisation (Ling,
1998).

A big advantage of building repositories underground is that the environment is very stable. Y et underground
stacks always suffer from humidity and mould (L ee, 1997, Rosenberg, 1986). In a five-year survey of annual
temperature differencesat the Torazuka old tomb north-east of Tokyo, Kenjo found the tem perature difference to
be very small throughout the year: while the average highest temperature was 30 °C and the lowest temperature was
5°Cintheopen air, in the tomb the average highest temperature was 17 °C and the lowest 15 °C. Relative humidity
was always around 100% in the tomb (Kenjo, 2000).

Nevertheless, with certain precautions, like special waterproofing, the humidity can be controlled. Before the
underground stacks of the National Diet Library in Japan were built, a special waterproof system was developed
(Kenjo, 2000). One disadvantage of thistype of building however, isthat it makes staff feel isolated. Theinstdlation
of an atrium reduces the ill effects as it allows sunlight to reach right down well into the ground as well as helping
to reduce the change of temperature and humidity inside thestacks (Kenjo, 1997). The use of underground storage
areas may, in principle, help to reduce energy costs but the high risk of flooding must be taken into account
(Schiller, 2000; Tam, 1997).

An interesting western example of a storage facility with a good climate for preservation is the basement of
Cologne Cathedral. Here historical documents have been stored under the cathedral for several hundred years and
they areinavery good state of preservation (Christoffersen, 1995). A Ithough asubterranean locationis alow energy
solution for maintaining relatively constant temperatures, thereisacorresponding dependence on electricity for all
lighting and for humidity control (Bellardo, 1995).

In South Africa, Stellenbosch University has designed one of the largest underground libraries in the world,
which is undeniably very successful. Special attention has been given to make the walls and foundations damp-
proof. If water enters the area despite these measures it can be easily drained off. Effective roof drainage ensures
that all water drained from the outside surfaces of the building is removed via gravitational piping which helpsto



obviate the problem of condensation. Together with alarge mass of earth surrounding thebuilding, these features
make the structure react very slowly to any change in the weather (Rowoldt, 1993). In the absence of any storage
area in the planning of a small Zambian museum it was decided to alter the plans and incorporate underground
storage facilities into the building. This was achieved with the help of Norwegian colleagues who had successfully
built underground storage in their own cold climatic zone (Bakken et al., 1987).

The idea of underground gorage is closely linked to protection against the risksof war. In addition in areas
where land is expensive, as in hig cities, it might have economic advantages Yet, in principle, the cost of an
underground structure is much higher than for building on the surface, unless of course an existing underground
installationis used. The disadvantage is usually that these are a long way from town and still need essential air-
conditioning and ventil ation equipment (Duchein, 1988). Underground cellswere also prepared inancientindiafor
the preservation of manuscripts (Swarnakamal, 1975). For further reading see Labs, 1980.

4.8 Adaptation of Existing Buildings

To save costs existing buildings are sometimes adapted, or were adapted in the past, to house public records. Many
old archive buildings date back to the beginning of the colonial period. The circumstances, under which the
documents were kept, were not ideal. In surveys of African archives and libraries the magjority of the institutions,
especially archival ones, adapted premises to house their collections. Obviously archival and library materials
housed in such premises will not receive adequate protection. Adapted buildings are normally old and sometimes
dilapidated structures (Khayundi, 1995; Laar, 1985; Mbaye, 1995). Other reasons to adapt or reuse an old building
as an archive building include cultural ones, offering a government a chance to put some important architectural
heritage to use (Duchein, 1988).

The attitude of archivigs to adaptation has changed. In the 1960s opinions varied. By the 1980s, international
opinion had turned against recycling, maintaining it would result in buildings which were either expensive, or
unsatisfactory, or both. Conversely, and especially in Latin America, countries face the dilemma that archives are
seen as the mog suitable ingitutions to occupy old buildings. Unfortunately, there is often not enough money to
permit proper conversions that would solve the problems of unsuitable environment, air-pollution and security.
Under these circumstances itwould perhaps be better to see scarce resources spent on simple and economical new
buildings which are in harmony with the natural environment (Thomas, 1988).

This isin agreement with the experiences in Ghanawhere aregional chief house was adapted to accommodate
the National Museum of Ghana. In effect the whole process of redesigning and adapting this building cost far more
and took longer than if amuseum built specifically for this purpose had been erected. Additionally, itconfirmed the
preconceived notion that a museum is the place where old and curious objects are kept (Myles, 1976).

It is noticeable that the modern trend is to build new facilities, and not only in the west. To gauge the quality
of an archive building firstmake a thorough inspection of the propo sed facility. Apart from functionality one should
look for any signs of possible problems. Thereare many factors to consider when refurbishing an existing building:
exterior, walls/floors, walls/doors, roof,drainage, floors, air-conditioning system, duct-work, fireprotection, security
protection, electrical system, plumbing system, asbestos, light fittings, pests (Ling, 1998). There are several
possibilities for adapting recycled archive buildings to tropical climate zones that will help to protect cultural
heritage better. One is the radical thermal insulation of buildings and rooms (Schuller, 2000).

Some of the European experiencesin adapting archive buildings were discussed at the ICA/CBQ 1989 Meeting
in Turin, published as Janus, 1992(1) and also at the Expert Meeting, Archive Buildings and the Conservation of
Archival Material, held in Vienna, Austria October 30 — November 1, 1985 published in Mitteilungen des
Osterreichischen Staatsar chivs 1986(39), see also Committee on Archive Building and Equipment | CA/CBQ, 1992;
Swartzburg etal., 1991 and Teuling, 1994.

4.9 Construction

One of therequirementsfor archive buildingsin the tropicsisthat the building material s shoul d be able to withstand
all possible hazards and nuisances, from earthquakes to insect peds. Another, more recent, demand is that
constructionfabric should have ahigh insulation value in order to help control the interior climate. Noise pollution,
aserious problem in many libraries, is another factor that can be reduced by choosing the right ab sorbent materials
(Singh, 1982). Other requirements arelow initial cost, low maintenance, appropriate surrounding buildings, and
building materials with good weathering and durability quality. (Ozowa, 1988).

In passive building in South Africathe use of appropriate insulating materials is highly encouraged. It is both
economically and practically counter-productive to import products where local alternaives can serve the same
thermodynamic purposes (Rowoldt, 1993 and 1994 ). L ocal materialsare always less costly than the usual reinforced
concrete, and may often prove to be superior insulators. There is also less noise from such materials as mud and
wattle, or clay (Havard-Williams et d., 1987), but for some reason builders prefer expensive imported materials.
In Nigeria most library buildingsare built in conarete (Ozowa, 1988). Itis unfortunate that during the last decade
general interest in the use of appropriate technology seemsto have declined.

Sel ection of building material sis no doubttheresponsibility of the architect and not the librarian. But it behoves
the librarianto advise thearchitect because of the discomfort a wrong choice of materials can cause library users,
(Ozowa, 1988). Strangely enough Ozowa forgets to mention the impact of a wrong choice on environmental
conditions. For all elements of thefabric have a part to play in seeking atotal preservation environment —the walls,
doors, roof, floorsand windows. They should all be designed to come together to form an integrated and sealed unit
(Ling, 1998). Or as Daniel putsit: thefirst task of the building fabric is to reduce the impact of climate loads on the
building (Daniel et al., 2000).



In hot climates load reduction isachieved primarily by shading and ventilation, which servesto produce amore
agreeable interior climate. Next, appropriately designed buildings will also reducethe impact of daily extremes of
ambient temperature and humidity (Daniel et al., 2000; Toledo et al ., 1998a). Some time ago the prevailing ideawas
that with the introduction of concretetechnology and air-conditioning any local climatic conditions maybeignored,
or subjugated (Plumbe, 1959b). Today those views are considered superseded (see also section on Storage — Air-
conditioning).

Wooden constructions should be made insect-proof or reinforced with metal. However, in buil dings near the
sea metal constructions should be given additional treatment against corrosion (D uchein, 1980). A very early
publication on wood preservation appeared before the second W orld War in Jamaica (Edwards, 1939); see also
Benoit, 1954a and 1954b; Fortinet al.,1976; Grenou et al., 1951; Keenan et al., 1984; Rauch, 1984; Sierig, 1991a
and 1991c; Tack, 1980 (for more see the section on Integrated Pest Management).

For bibliographiesof building materials for (western) librariessee Blair, 1993 and for developing countriesin
general see Sierig, 1991b. An older work on building materials and appropriate technology is the number 12
monograph on appropriate industrial technology; more recent ones have been published by SKAT (Anonymous,
1980b; Stulz etal., 1993). See also Anonymous, 1995b; DBR, 1954, Frick, 1989; Hunder man, 1988; Macleod, 1993;
Pamaetal., 1978. Thewebsite of the Canadian Conservation I nstitute isworth checking, asthey intend to pay more
attention to research into construction materials in the future.

49.1 Walls

A most interesting and comprehensive study of the influence of absorbent materials on rdative humidity is the
Ph.D.thesis by Tim Padfield. T he moderating influence of absorbent materialsin small enclosureshas been known
for along time. The extension of the concept to moderating relative humidity levelsin large, leaky enclosures like
houses, has been unaccountably neglected. This failure in building technique has not only neglected the potential
for humidity buffering that liesin common material s, buthasalso generated an array of condensation problems, both
within buildings and in the structure of walls and roofs. A strict standard for permissble fluctuation in relative
humidity has discouraged any experiments in passive methods of humidity stabilisation, because such methods
cannot achieve absolute constancy. In buildingswith a very low air exchange rate, such as archives and stores,
buffering by absorbent wallsis so effective that it evens out the annual cycle of relative humidity, without needing
help from mechanical air-conditioning. Padfield tested the performance of different materials and studied their
behaviour insitu (Padfield, 1999). H e published quite afew interestingstudies on passiveclimate control, one being
a scientific analysis of an old Himalayan legend (Padfield, 1987).

The importance of absorbent wallsis corroborated by theresultsin the Vanuatu Cultural Centre, Pacific where
the internal climate conditions were monitored for some time. Data analysis indicated that surfacesin the storage
room may have higher relative humidity than the air in the room and the air exterior to the building. There was a
tendency for thisto lead to condensation (Asperen-de Boer, 1968; Daniel et al., 2000). In this context Christofferson
developed an interesting factor to define materials capabilities in buffering thermal and humidity variations: The
Buffering Capacity Factor (Christofferson, 1995) (see also section Storage - Passive climate control).

Today archive buildingsare required to have a high degree of thermal inertiaso that the interior temperature and
relative humidity remain reasonably stable and unaffected by fluctuations in exterior conditions. T he fabric of a
building and its effect on internal conditionsis an area that requires much more research. The potential for passive
control of abuilding’ sintemal conditions by managing thetransference of external ambient levelsisan exciting one.
The current reliance on larger and larger air-conditioning sysems is becoming afarce. The ability to control large
spaces for twenty-four hours aday isthere, but theinitial aswell as running cost arevery high (Rhys-Lewis, 1999).

Hollow bricks made of local materialsalso provide an insulating effect. In Columbia, for example, an archival
facility was built with exterior walls consisting of three layers of hollow brick with air-spaces between, and with
steel reinforcement against earthquak es. Light coloured stucco also hel ps moderate excessive heat, while protecting
thebuilding materialsbeneah from the weather (Bellardo, 1995). Indigenous construction materials, e.g. adobe, can
serve as a heat and humidity buffer too (Schuller, 2000).

In Germany the maximum indoor stability of theclimate with only very slow changesis achieved by means of
the buffer capacity of the brick walls, next to the system of natural air-conditioning (Buchmann, 1998). As the
preferred orientation of the building isto the north, the op posite wall facing south hasto be well protected from the
sun by large projections, bal coniesor sun-breakerswhich allow light but exclude direct sunrays and heat. In hot-dry
zones west facing wallsin particular need to be thick. A 13.5 inch thickness of walls normally provides a ten-hour
timelag. Alternatively, cavity wallsare considered effective for blocking out heat transmission. East and south walls
can beof light construction if protected by overhangs or sun-breakers. In general thick wallswill protect the building
from solar radiation but external walls need protection from the rains (Agrawal, 1974).

49.2  Windows

Opinions are divided on the desirability of windows in storage areas. On the one hand, opening windows can reduce
heat and humidity, but on the other hand the existence of windows can increase inside temperatures when the sun
is shining. In the indugrial world, windows are being used less and less in archive and library sorage areas
(MacKenzie, 1996). In traditional buildings designersplace windows at certain pointsto create a current of air (see
this chapter, section on Traditional Building). The idea is that at certain times of the year ventilation is often
necessary to improve climati c conditionsin storage rooms. Even when anair-conditioning systemisinstalled sliding
windows are preferred to fixed windows in case of power failure (Nwamefor, 1975).

Theinconvenience of total darkness asin underground buildings mustnot be under estimated. It isquite possible
to avoid such problems and at the same time provide satisfactory protection for severdy limited glass surfaces. The
following proportions are suitable in tropicd countries: 1-5 % of the total surface of the sun fadng facades and
1-10% of the totd surface not facing the sun. All gass surfaces should be fumished with a protective device



(sunshades, screens) inorder to avoid the sun’s direct penetration into the premises (Karim, 1988). For examplein
Malaysia the Record Service Center of the National Archives is provided with only small, well insulated glass
windows at the top of the wall and these are protected from direct sunlight by sunbreakers (Ismail, 1981).

In monsoon zoneswindows should be in generous proportions as compared to hot-dry and dry zones. Pierced
screens covering the windows or veranda are very useful in this climate, allowing enough ventilation in the rainy
season but cutting down direct sun rays aswell as solar radiation from the sky and the ground. But behind the
pierced screens, it is necessary to provide shutters to the windows, which canbe closed when necessary to keep out
the sun, cold wind and dust prevalent in this zone (Agrawal, 1974).

Opening a window, lets in dust and sunlight. Simple but effective ways to block the sunlight include blinds,
shutters and curtains. Venetian blinds however have the undesirable effect of shutting out the air as well as the
natural light, thereby necessitating the use of electric light most of the time (Nwamefor, 1975).

To keep insects out the windows must have screens. Fine wire mesh made from metal or plastic placed over the
windowsis effectiveagainst flying insects. Where there is a danger of hurricanes the windows should be strong and
protected by a method of sealing designed to prevent glass breaking, like cyclone shutters, and keeping the water
and flying debris out (Duchein, 1988; Ling, 1998). The angles of sun-breakers and window projections need
particular care because they should not obstruct the breeze (A grawal, 1974). Windows must also be designed to
withstand heavy rains, egpecially when driven horizontally by strong winds, or sea-spray (Plumbe, 1987b).

Today, dust containsexhaust gas, which causesnew problems. A special window panel was invented in Japan
to eliminate particul ate matter. The panel has a compound structure; nylon filters are attached to both outer sides
to eliminate par ticulate matter containing exhaust gas. Inside the nylon filters thereare micro filters w hich eliminate
bacteria and mould spores. The innermost part consists of honeycomb papers (Kenjo, 1997). This might also be a
solution for the accelerated corrosion of metal caused by volcanic gases, at least for internal climatic conditions
(Plumbe, 1987b).

Planting trees around the building is one way of controlling the temperature in repositories and keeping the
sunlight out aswell. The State Archives Department of Vietnam recognised thisand put theideainto practice (Tam,
1997). A comprehensive list of shade giving treesis given inGut et al., 1993. The usual advice isto clear an area
of vegetation around the building, of at least a few meters, so as not to attract insects that can eadly become a
problem for archives (Duchein, 1980). Trees canalso form asecurity risk providing easy accessto windows aswell
astheroof (Agrawal, 1974). Big shade giving treesthat are not attractive for insects should be sought possibly with
the help of ethno-botanists. Trees, green lawns and fountains are agreat help in the dry season in monsoon climate
zones in cooling the surroundings and reducing solar radiation (Agrawal, 1974).

A simple way to reduce the heat-gain of the building isfor the windowsto catch the prevailingbreezes (Plumbe,
1987b), which should be large according to Agrawal (1974).

493 Roofs

Pitched or sloping roofsarerecommended, specially designed to stand the many and sudden tropical showersaswell
as the violent winds, from gusty to cydonic. Itis essential that storm water should be thrown off sufficiently far
away from the walls so that they are not splashed. A near vertical sun during the hottest hours of theday causes the
roof to bear the greatest intensity of heat (Plumbe, 1987b).

The roofing should be tightly fixed and the material should insulate the building from both excessive heat and
humidity. Traditional big eaves are recommended as they create plenty of shade around the building and protect the
outer walls from getting soaked. Double roofing is an excellent way to create an extra airflow and thus control the
inner climate (see the section on Traditional Building), but the construction must be storm-proof (Duchein, 1980;
Schiller, 2000). T heill effects of athin pitched roof on a museum environment are well illustrated by a Brazilian
case study (Toledo etal., 1998aand 1998b). Metal roofs made from aluminium, zinc, copper or stainless steel have
the disadvantage of being very effective heat conductors, as well as possibly suffering from corrosion caused by
contact with sulphur dioxide in the atmosphere (Duchein, 1988). Generally all metallic elements exposed to the
outsideair particularly in maritime zones must be specially treated against corrosion. Flat roofs are not advisable
because of the risk of leaking in heavy rains (Karim, 1988)., Flat roofs made of concrete with or without a false
ceiling are often subject to cracking due to contraction and expansion (Plumbe, 1987b).

The construction of secondary roofs and facades, with a gap of several feet between the primary and secondary
surfaces, to allow for ample airflow around the primary building, is very important. This prevents sunlight from
shining on and directly heating the outside surfaces (Schuller, 2000; see also the section on Traditional Building).
Thermal insulation or the construction of afalse ceiling will have a similar positive effect. In hot-dry climatesa4.5
inchthick reinforced concreteslab with 3 to 4inch lime-concrete or mud-concretelayer provides an eight-hour time-
lag for flat roofs. Highceilings do not make any apparent difference to the temperatur e unless thereis a double roof.
Compact courtyard planning iseffectivefor thiszone; enclosed courtyardsretain heat during winter and allow quick
radiation of heat and cooling during summer. A pierced screen coveringthe yard will help to reflect solar radiation
from the sky (Agrawal, 1974).

See also theroofing primer by Stulz, 2000 and Anonymous 1985a; Koenigsberger et al., 1965; Landaetaet al.,
1987.

4.10 Country and Regional R eports
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Chapter 5 : Storage

5.1 Introduction

When the heart of a cultural institution is its collection and the main part of its collection is in storage then
institutions should put taking good care of its heart, its collection in storage as the highest priority. The storage
environment can have a dramatic effect on the long-term value of the records and the information they contain
(Read, 1994). Even at the design and planning stage of an archive building manyinitiaives canbetaken to influence
the storage areas (see section on Building). Thereafter the next step is to look at how a building functions on the
inside. The establishment and maintenance of strict environ-mental conditions to preserve records, thekey roleof
apurpose-builtrepository,is essential. The impact of environmental conditions on records format hasbeen studied
by a number of archivistsand conservators recently (Ling, 1998). Many criteria can be grouped under the banner
of environmental conditions; the most important are temperature, relative humidity, air quality and light. Storage
areas can be thermally insulated and should be placed in the centre of the building (Schiller, 2000). Interestingly
astudy of major Brazilian museums makes it clear that one of the principal factors responsible for the deterioration
of objects is the practice of placing them in storage for indefinite periods. Apart from requiring ecial
environmental conditions beyond the means of most Brazilian museums, storage may mean that objects are
consigned to oblivion although they could be exhibited without risk (Oliveira et al., 1983). A study of textile
conservation, contrasting storage and display issuesin Southeast Asian countrieswith those of the USA, emphasises
the underlying impact that climate plays upon preservation strategies. The following aspects play a major role in
preservation: the absolute climatic conditions external to the museum, the philosophical and social climate and the
interactionof post-production technology, i.e. cleaning and conservation (Ballard, 1992). Thefindingsof INTACH,
the Indian Conservation Institute at Lucknow, show that most objects tend to deteriorate not due to lack of air-
conditioning or lack of conservation but mainly due to neglect, lack of careand improper storage (Agrawal, 1993).
A perfect example that demonstrates, once again, the importance of staff training. Many of the problems manifest
inlibrariesrequire substantial investment, butthey can be ameliorated significantly by a mor e systematic approach
to environmental control and housing, which can be achieved at modest cost (Dean, 2000).

Nevertheless, the firg principle that ensures good preservation and storage, whatever the locale or climate, is
careful handling of materials(Ezennia et al., 1995).

For an early bibliography on storage see Plumbe, 1964b, or another early title by the same author Plumbe, 1958.
One of the most popular studies on the many aspects of storage is The Museum Environment by Garry Thomson.
Sinceitsfirstedition in 1978 it has already been reprinted and updated several times (Thomson, 1994). For cheap
alternatives in the storage area see Walker, n.d. For further general reading on storage see Anonymous, 1993a;
Boustead, 1969; Brommelle, 1968a; Chong, 1990; Lauer, 1979; Obasi, 1980; Pearson, 1997.

Several topics of major concern when storing the written heritage will be discussed below. If the building isthefirst
line of defence to withstand the external climate conditions, the second line of defence is control of the internal
climate of the building. There is an animated discussion on the pros and contras of air-conditioning; an alternative
might be passive climate control. The outside air quality is becomingagrowing problem. When windowsare opened
air-pollution is often let in together with fresh air, especially in heavy urbanised areas. Both sunlight and dust can
have a devastating effect on the well-being of collections requiring tough measures to keep them as protected as
possible. Proper shelving and packaging are essential in preservation. The traditional method of securing
manuscripts in insect proof wooden boxes and wrapping documents in plain cotton appears to have worked
surprisingly well. Last but not |east, good maintenance and housekeeping will do wonders for the building aswell
asits holdings.

5.2 Internal Climate Control

Eighty years ago Chapman had already published two articles in which hedemonstrated the devagating effect of
thetropical climatein Calcutta on the collections of the Imperial Library of India (Chapman, 1919 and 1920). Since
then our understanding of the process of degradaion of paper has increased appreciably. Nevertheless from a
practical standpoint, most libraries in tropical countries still face the same challenge. Undoubtedly, the most cost-
effective preservation measures can be developed from exploitaion of the storage environment. The environment
isan ever-present factor, whichinexorably influencestherate of deterioration of all collections (Shahanietal.,1995).
High temperatur e has two effects on paper. Firstly, it speeds up the rate of chemical activity and thus the rate at
which archival material decays; for every increase in temperature of 10 °C, the rate of chemical activity generally
doubles. Secondly the rate of biological activity dso increases; damage caused by insects and moulds is much
greater at higher temperatures (seeal so section on Integrated Pest Management). The maindanger of high relative
humidity isthat it will lead to an increase in such biological activity; mould will only grow above 65-70% relative
humidity, while most insects flourish at higher humidity. Dyes will fade at a faster rate at higher relative humidity
(Thomas, 1987).

Sudden or repeated fluctuations of temperatureand relative humidity, the two main factors responsible for the
climate of aplace, may spell disaster for susceptible types of objects (Agrawal et al., 1974). Changesin temperature
will cause materials to change dimension, sometimes quite markedly. This poses a problem for complex records
made from two or more subgances, each of which has a different thermal coefficient of expansion, thus imposing
stresses on the structure of the record. Repeated cycling of temperature can cause permanent damage. Changesin
relative humidity will cause materials to change dimension, as is the case with fluctuating temperature. This can
have marked effects on complex items. Books exposed to damp conditions will have swollen and wavy edges but



will developtight edges and baggy centresif they lose too much moisture. Repeated cycling may lead to permanent
damage (Thomas, 1987).

To some extent therelative humidity can becontrolled by using suitable cotton carp ets of reasonabl e thickness
on the floor of the gallery, as these carpets absorb sufficient moisture from the air (Swarnakamal, 1975). At a 1993
seminar on Preventive Conservation in Latin America most participants agreed that protection from damp
environmental conditions hadto be given priority. It was pointed out that this preventive effort would do more for
thelong-term preservation of collections than any individual or mass treatment (Raphael, 1993). A popular way to
reduce the high moisture levelsin the air isthe useof portable dehumidifiersor moisture absorbing crystals. Small
low wattage (50-100 watt) heaters canal so be used, though only in very amall, confined areas. They too help reduce
the moisture from the air. They are not expensive nor do they consume large amounts of electricity (Ling, 1998).

In 1997 the Getty Conservation I nstitute started a project thatfocuseson devel o ping economical and sustainable
strategiestoimprov e physical environments of collectionsin historic buildingsin hot and humid regions. The project
aimsat researching alternativesto conventional air-conditioningsystemsby studying the control of relative humidity
through ventilation and heating, while allowing larger variations of temperature. The institute developed a set of
guidelinesfor evaluating the environment of museum collections and their buildings (see GCI website).

Thus the control over temperature and relative humidity is generally accepted as a method of reducing
degradation of collections.

The maintenance of storage conditions to established parameters is the most vividly discussed issue in storage
conditions; proper temperature and relative humidity arethe subject of continued debate. Y et most researcherstend
to agree that the present norms for all archival materials are too tight and that stability of both temperature and
relative humidity is atleast of the same importance (Banks, 1999; Buchmann, 1998; Christoffer-son, 1995; Porck
etal., 2000; Rhys-Lewis, 1999). Normsfor both temperature and relative humidity depend largely on local climatic
conditions (Thomas, 1987). Strangely enough these are not alwaystaken as a standard. Any tropical institutionthat
triesto achieve the environmental control specified in standards for temperate zonesislikely to give up and not even
exercise the control measures availableto them (Ballard, 1992; Clementset al., 1989). Itisof the umost importance
that keepers of important cultural collections are aware of the diverse standards and differing prerequistes. What
isaminimum in one country can be a maximum in others, and may be regarded as an optimum in another (Frojd
et a., 1997). One should not lose sight of the fact that any standard isnothing more than a set of compromises
among the participants (Shahani et al., 1995).

Temperature and relative humidity data have been the most frequently reported over the past 20 years, but the
results are often of little practical use, dueto the limitations and unreliability of the monitoring. Reliable monitoring
data is essential before deciding on the performance of a building; it will illugrate whether the building helps or
works against the preservation of collections. A guide to external conditionscan be provided by the data from the
local meteorological office, if not too far away from the location. Several guidelines for designing a monitoring
system should be followed in order to obtain reliable parameters (D aniel et al., 2000) and some monitoring reports
have been published over a period of 10 years ( see also Rosenberg, 1986).

In a PhD-study on museum environment in Brazil two naturally ventilated historic buildings from the 18th and
the 19th centuries were compared with a modern air-conditioned one. In thisstudy the 19th century building had
the most stable climate probably caused by itsverandacoupled with its opening regime. On the other hand, the 18th
century building was the most problematic, probably due to its thermal inertia, coupled with its opening regime
(Toledo et al., 1998b). On a microclimate level both Kamba and Stolow studied the use of natural materials as
buffers for relative humidity (Kamba, 1987; Stolow, 1966).

The relationship betweenrel ative humidity and temperatureis excdlently shownin the Preservation Cal culator
from the Image Permanence Institute (IPI). It shows the natural ageing rate of organic materials at a certain
temperature and relative humidity, how long it takes, for example, for paper to become brittle,and how long it takes
for mould to grow under specified conditi ons. It works with the s-called Preservation Index (Pl), a concept
introduced by the Image Permanence I nstitute in 1995 to expressthe ‘preservation quality’ of a storage environment
for organic materials. The Preservation Index has units of years that reflect the possible problematic behaviour of
the preserved objects. The higher the Preservation Index, the better conditions are for preservation of organic
materials. Preservation Index valuesin years were designed so thatthe PreservationIndex of 20°C and 45% relative
humidity (recommended conditions) was50 years. However, the recommended conditions w ere set for temperate
climates and not for tropical ones. Nevertheless this tool, which can be downloaded freely from the IPl website,
gives a good insight into the relationship between temperature and relative humidity.

See also Agrawal, 1977; Brommelle, 1968b; Drummond, 1999; Erhardt et al., 1994; Freemantle, 1988; Grove,
1961; Gut, 1993; Kamba et al., 1988; Lull etal., 1995; Padfield & al., 1990; Scott, 1994.

5.21  Air-conditioning

Air-conditioningisfrequentlynot an option for archivesin devel oping countries. That iswhy pasdve climate control
offers a more attractive way to control the physicd environment. Air-conditioning might be an answer to control
excessiveheat and relative humidity, but itis not one that many can afford. Itis not just the cost of installation, there
isthe need to maintain the system and the running cost, i.e. the electricity bill (Agrawal etal., 1974; Akussah, 1989;
Aranyanak, 1988; Coates, 1995; Karim, 1988; MacKenzie, 1996; Toledo et d., 1998b). Even inthe 1960s caution
was being recommended (Rousset de Pina, 1961). Onereport from Sierra L eone shows that of the air-conditioning
systems acquired in the late 1960s and early 1970s, all except one had become defective and neither repair nor
replacement proved feasible (Wagner, 1985). In Nigeria none of the original centralised ar-conditioning systems
proved functional. They were replaced by unit or split systems (Egbor, 1985). There is much debate about
centralised whole building systems or split systems, although the outcome of the experiment at Jos U niversity in
Nigeria, where 16 different units were installed, was very positive. Using decentralised sysgemsreduces the chance
that the whole building will be without air-conditioning. Most of the authors want to avoid central air-conditioning



(Egbor, 1985; Nwafor, 1980; Singh, 1982). This is corroborated by the outcome of the African survey from 1998
in which only 15% of the purpose-built buildings had air-conditioning (Coates, 2001).

Because of poorly operating air-conditioning systems the conservator often has to resort to free-standing
dehumidifiers or silicagel in order to exercise some control over the humidity (Aranyanak, 1988); (see also
Boustead, 1968).

Often archivists hold the migaken belief that if acomprehensve air-conditioning system isinstalled all will be
well. It is now clear that this view is entirely erroneous. In essence, the fabric of abuilding must create a sealed
environment that is then complemented by an air-conditioning system. The system itself cannot make up for
deficienciesindesign and construction(Ling,1998; Rosenberg, 1986). Unlesshighlyreliable (and highly expensive)
systems are used, the presence of air-conditioning can often cause more damage than if it had not been installed.
There have been reported caseswhereair-conditioning hasbeen installed in previously unconditioned b uildingswith
disastrous results, particularly problems of relative humidity (Daniel et al., 2000). Petherbridge noticed that in two
hot, humid countries money had been invested in air-conditioning in archive holdings. In both cases, how ever, only
thetemperature waslowered, effectivelyraising the humidity even further. Consequentlythe coll ections deteriorated
even more quickly (Giese, 1995).

If an air-conditioning systemisinstalled it is essential thatthe system runs continuously, even in the silent hours.
There is no point in switching it off at night or at weekends. Whileyou may save on energy, the degradation of the
recordswill be hastened. However, during a cyclone warning the system should be turned off. The reason for this
is that the building may be damaged by wind, rain or lightning. If the air-conditioning system is operating, thereis
the possibility that the damage could be made worse (Ling, 1998).

In 1997 thethermal and hygrosmetric behaviour of both an air-conditioned and anon-air-conditioned storage area
of the Fiji Museum at Suva was monitored for 54 days. The museum is located on an island in the Pecific. The
building is located close to the coast and is very typical of most modern buildings in tropical climates, being
constructed mainly of concrete. The results indicate that the daily fluctuations of relative humidity and temperature
in the air-conditioned space, as compared to the non-air-conditioned room, were significant (Daniel et al., 2000). It
istherefore of great importance to consider whether any other system than air-conditioning would have a sufficient
effect on the museum climate, whether anything can be done, through orientation and designing of the building, to
control theindoor climate, if not fully, at |eastto a certain effect (Agrawal et al., 1974) (see al so section on Building).
For further readings see Adamson et al., 1993a and 1993b; Anonymous, 1961; Baxi, 1974b; Cottell et al., 1983.

5.2.2 Simple Mechanical Provision

Much can be done besides the air-conditioning systems so many conservators crave for. Simple measures to reduce
thesolar ganintemperatureinclude shutters, blindsand curtains Curtainsshould not be pleated but framed between
horizontal supports to prevent dust collection. They should also preferably be white to reflect the sunlight
(Hagmueller et al., 1991).

Simple electric fanscan also beused to keep air circulating and offset some of the effects of high temperature
and humidity (MacK enzie, 1996). According to Ling, ceiling fans will aid the process of adequate ventilation but
will not actually lower the temperatures or relative humidity levels, they merely keep the air moving (Ling, 1998).
The location of the fans or other type of air circulators in a museum environment should not be disturbing to staff
or visitors(Agrawal etal., 1974). In the Vanuatu Cultural Centre highair movement and air exchange is promoted
as a strategy to reduce high humidity and condensation problemsin the storage area (Daniel et al., 2000). Electrical
ventilators are much less appropriate than roof fans (Hagmueller et al., 1991).

For adequate ventilation one should rely on naturd through-draughts. The provision of small windows at floor
level will improve the circulation of air. Of course unnecessary internal doors, walls or screens should not block the
freemovement of air. Comparefor passive climate control the section on Building — Sugainable Building— Passive
Climate Control.

5.2.3 Air Pollution

The cultural heritage, man’s valuable possession, is in great danger of extinction today because of adverse
environmental conditions and air pollution. Air knows neither limits nor state boundaries. It is aresource which is
shared by the entire nation or,morerealistically,the entireworld. Air pollution isasocio-technol ogical disease born
out of the Industrial Revolution. It isan undesirable change in the physical, chemical and biological characteristics
of the atmosphere, caused mainly by compounds which are present ‘in the wrong place, at the wrong time and in
thewrong concentration’. The pollutants have adisastrous effect on life and materials. Deterioration of archival and
library materids, which is greatly influenced by the prevailing environmental conditions, could be retarded by
maintenanceof ambient environmental conditionsin the storage area. Simple measureslike the use of acid removers,
dust removers, sun blinders, dehumidifiers etc. might help to mitigate the effects (Joshi, 1995). Most libraries are
locatedin urban, industrialised centres with the result that the atmospheric environment isfull of pollutants, placing
library materials at risk (Ezenniaet al., 1995). In Nigeria il producing regions cause thermal pollutioneither from
the high temperature present in discharges or from the flaring of gas. It also contaminates the rain water and
contributes to the acid deterioration of books and paper (Aziagba, 1991).

Dust-laden winds often contain impure air with damaging quantities of all kinds of gases. These will cause
oxidation of some library materials. As well as the indirect effectsof heavy winds, like bush fires and excessive
ultraviolet radiation, these conditions produce their own share of deterioration (Ezennia, 1989). Even when
conditions outside become so bad asto preclude bringing large quantities of air inside, good air circulation within
the building is important, using fansas needed. It is important to |ocate intake and exhaug fansalong the axis of
stack aisles with exhaust fans placed high in the walls Air intakes should be positioned to pull air into thebuilding
that is as pollution free aspossible. Intakes should not pull in vehicle exhaust, or smoke or exhaust from nearby
structures or the archives building itself. Theidea isto exhaust stale air, while pulling fresh air into and through the
stack areas of the building. In many countries afinely woven cloth material can be fastened over the windows. This



permits the air to enter, but eliminates muchof the dust. In a Costa Ricamuseum itwas noticed that the interior side
of the curtain appeared clean, while the exterior side was extremely dirty, indicating that the cloth was acting as a
natural filter (Bellardo, 1995). An interesting feature of the Japanese tatami mat, a thick floor covering made of a
rice straw core with a reed surface, was discovered by researchers from Tokyo University. They found that the
tatami helped to remove nitrogen dioxide from the atmo sphere. Although the mechanism in the purification process
isstill unknown, the researchers found that the nitrogen dioxide content of atatami room is less than half the level
out of doors. A unique way of fighting the heavy air-pollution in Tokyo (Wills, 1987).

State-of-the-art repositories use chemical filtration to remove pollutants from the air. Even without an
expensive filtration system, there are anumber of ways to limit the effects of pollutants. One important way is to
house records within folders and boxes that meet the gandard for permanence. The alkaline reserve in these
materials will serve as abufferbetween the contents and a potentially harsh environment. Boxes and folders meeting
theinternational standardswill createastable micro-environment f or permanent records (see section on Preservation
and Conservation).

It is evident that the choice of the site of the archives building is essential in avoiding air-pollution (see also
section on Building - Location of A Building). Many urban areasin developing countries have to fight a huge air-
pollution problem mainly caused by the exhaust fumes from all kinds of motorised vehicles and indirectly by the
lack of a public transportation system. The western countriesare not helping either considering the controversies
onthe Kyoto Treaty about theglobal fight against pollution. In addition, criticsargue that thew est is exporting their
own considerable pollution problem to developing countries.

The Getty Conservation Institute continues its research on pollutantsin hot and humid environments under a
new project Performance of Pollutant Absorbents. For an impressive European study on the effects of air pollutants
on paper see Havermans et al.,, 1994. The RAMP study by Pascoe on the impact of environmental pollution is
outdated, but more recently guidelines were published by the Museum Associationin the UK (Blades et al., 2000;
Pascoe, 1988). T he website from the Danish specialist M orten Ryhl-Svendsen gives an updated bibliography on
pollutants. Thissite can also be consulted for the latest news on the 4th meeting of the Indoor Air Pollution working
group (IAP) in Copenhagen, November 8-9 2001. See dso Pearson, 1988.

53 Sunlight

Light, whether natural or artificial, can w eaken some materials, causing them to fade or darken. Damage from light
isirreversible, and the effects of exposure accumulate over time. A record exposedto adim light for along time will
ultimately show the same effects as arecord exposed to abright light for a short time. Thusit isimperative to reduce
exposure as far as possible (Read, 1994).In tropical countries the main light problem for libraries issolar radiation
entering the facility. Roofs, walls and windows all need to be designed to direct or obstruct the sun’s rays (Plumbe,
1987b). Indirect light can be used to provide light even in gack aress, if used with care. First, aslesshould be
orientated so that light passes through the aisles, and not directly onto the records. Second, windows should be
deeply recessed, and roofs built with a large overhang so that sunlight only entersindirectly. It is also possible to
utilise skylights that transmit sunlight reflected off walls covered with paint containing ultraviolet-absorbing
pigments, such as white titanium dioxide (Bellardo, 1995); (see also section on Building).

Sunlight contains a high proportion of harmful blue, viol et and ultra-violetrays. Frequently humid atmospheres
increase the danger of this radiation by causing greater refraction of the rays. Under these circumstances it is
particularly necessary to protect records from sunlight (Duchein, 1988). It is not only the direct sunlight that
eventually reaches the surface of the earth that troubles the conservator. He has al 20 to take into account the indirect
sunlight that can reflect from different sources (Plumbe, 1987b).

For prestigious reasons the French built their new Bibliothéque Nationale de France in four glass towers. One
effect of the transparency of the high-rise was the free access of the sunlight to the interior of the building. To
prevent heat gain movable woodenpanelswere installed on the inside of the windows, but unexpectedlythis created
a microclimate that gave rise to such high temperatures that the windowpanes cracked. T his shows that not all
measures taken to avert the sunlight are effective.

The negative influence of the sun on a collection in a historic wooden building in Japan was clearly provenin
astudy by Toshiko K enjo. It appeared that the collection located at the innermost of the room on the east side, where
the sun light struck the least, was most effectively protected from the sun shining (Kenjo, 1987).

Itis not very logical in hot climates to build at great height. It certainly allows for arelatively small roof area,
but it greatly increases the wall areas on which intense solar radiation falls. Roofing and wallsthat either in material
or colour reflect the heat from the surface will diminish solar heat. Eventually solar control can be accomplished
by many means: overhanging roofs, curtains on the walls, projecting fins, panels, pierced screens, louvers, shades
above windows. Screens should not be placed too near windows, as they will radiate the heat after sundown. In a
museum building, natural lighting, with all its faults, cannot be ignored. It can be reflected, screened and diffused
so that it is without glare and produces | ess ultra-violet rays. Light entering through high windows reflected by the
ceiling is adequate for galleries (Agrawal et al, 1974).

There are also cultural differencesinvolved. Inthe West people like bright lights, but in Southeast Asia people
feel more comfortable when the light is low, because of the association of hea and light in the tropics (Ballard,
1992). Perhaps archives, library and museum staff tend to underestimate the self-regulating mechanism of thelocal
population. In Venezuelathereis asaying: only donkeys andtourists walk in the sun. For further reading see Doe,
1965.



5.4 Dust

Dust is another factor, besidestemperature and rd ative humidity, that createsa great risk in tropical areas. It has
an abrasive and deleterious effect upon paper and it encourages the growth of mildew (Plumbe, 1987c). It is
omnipresent in practically all countriesin the hot-arid zone. It can beencountered in theform of violent dug storms
variously calledhaboobs, simoons, or ajaj. Ghana and northern Nigeriaare greatly inconvenienced by the dust-haze
called harmattan. This dust laden dry wind blows from the Sahara Desert between November and mid-March (see
also sectionon Disaster Preparedness—Foreg Fires). In most cases thiswind carries clouds of red dust, whichform
adense haze. Harmattan morningsare cold and misty but the mist disappears with the increasing sun of the morning.
Apart from affecting people and other living organisms, thewind also affectslibrary resour ces. Booksbecomebrittle
and the glues and paste used in bindings disintegrate. In addition the grong wind carries many insects increasing
the potential for book damage. T he harmattan air also causes oxidation of some library materials (Ezennia, 1989;
Plumbe, 1987b).

Other areas where buildings severely suffer from dust storms include the southern states of the USA. The
building of the Historical Society of Montanais located facing the sandy barren plains on one side. The very small
particlesof sand cause much damage to the holdingsin the repository. The sand particles are so fine that they find
their way through the cracks between the brick wall and the window frame. To diminish the problem the keepers
put up curtains in the windows. When the curtains were examined under the microscope the severity of cuts in the
fabric demonstrated how harmful regular dust-laden winds can be (personal communication from the staff of the
Historical Society of Montana).

The fact that air circulation is one of the principles of personal well-being is most frustrating for conservators.
As aresult windows are normally left open, fans arekept moving and dust flies freely about and covers just about
everything (Schuller, 2000). To keep out the haze of finedust the windows must be sealed well and grooves must
be withoutcracks (Plumbe, 1987b).1n addition shrubs and treescan reduce the strength of dust-laden winds(Gwam,
1963; Kumar, 1981).

Once the dust storms have passed deaning up should be done as carefully and rapidly as possible (Plumbe,
1987c). Cleaning should be carried out regularly using apowerful vacuum cleaner so as not to stir up the dust during
removal (Davison, 1981). Sweeping the floor with brooms, whichisthe regular cleaningmethod in most devel oping
countries, is not recommended. It only redistributes the dust particles.

Next to dust coming from outside the building, dustis also created within the building. The main source comes
from bare concrete floors, which are crumbling. Consequently, it is absolutely essential to provide a protective
covering for the floors. Other sources of dust are the documents themselves. On arrival at the archive they should
all be dusted in a separate room (Duchein, 1988; Gwam, 1963).

55 Shelving

Aslong ago as 2000 BC M esopotamian archivists stacked clay tablets on shelves off the floor and away from the
walls to protect the vulnerable clay from damp (Banks, 1999).

In most cases shelving has been provided as a result of colonial administrations and is often of wood
construction, although varieties of metal shelving have been introduced. Generally there is much work to be done
on standardisation and significantimprovements coul d be made by strengthening and securing shelving —especially
cross-bracing and wall fixings. Raising shelves above ground level must be a priority, as thiswill greatly improve
the life expectancy of stored materials. These best practices are vital and easy to achieve (Rhys-Lewis, 1999).

Adjustable steel shelving is highly recommended, because of its strength and resistance both to fire and insect
attack. It should have a baked enamel finish to resist abrasionand corrosion. Sincearchivematerid does not come
in standard sizes flexibility in shelving is important. Wooden shelving is acceptable providing it is sealed with an
acrylic paint or varnish (for painting problems see Adefarati, 1980). Then again wooden shelves have the drawback
of being combustible and they are also vulnerabl e to the attack of termites Y et, in mosttropical countries many locd
timbers are suitable for furniture and shelving, many are resistant to fungal infestation and certain timbers are
termite-proof (see also section on Integrated Pest Management). A disadvantage of wooden shelves and furniture,
particularly inadequate seasoned wood, isthat it will swell or contract according to the humidity. Next the (animal)
glue may weaken and imperfectly constructed wooden items may tend to fall to pieces (Plumbe, 1961c). Cement
is, in thefirst instance not an dternaive asit isnot flexible and very often creates dust (Pérotin, 1966). Y et, there
areexceptions. Local archivesinAfricasuffer heavily from one particul ar termite (Pseudocanthotermes) which does
not have an epigeal termitary and is spread out everywhere. Only cement stopsthem and in combination with meta
supports, bars or grills this provides the best security against termite infestation (Hurault, 1997).

Generally, sharp edgesand rough surfacesshould be avoided. The shelving chosen should allow the greatest
air-circulation; solid shelves and back panels should be avoided. Compact shelving is inadvisable because it
interferes with the circulation of air (Duchein, 1988). Avoid shelvesrunning against an outside wall, as they may
conduct damp and impede the free flow of air. Setting the sheves at right anglesto the walls createsa better airflow.
This is also necessary to avoid the development of fungus in places which may not be well ared. For the same
reason full sheet iron must be avoided and instead cross pieces or ladders, which permit air to circulate amongst the
shelves, must be adopted (Karim, 1988; MacKenzie, 1996).

In case of insufficient shelving when records must be stored on the floor, some type of blocks or pallets should
be used so that records are not directly in contact with the floor. If the cost of new shelving is beyond reach, it is
sometimes possible to purchase second hand shelving. This must be cleaned thoroughly prior to use and it may be
necessary to have it resprayed in case of bad damage (Ling, 1998). It isobviousthat shelving should be sufficiently
sturdy to withgand earthquakes, and in this case back panels should be considered (see section on Disaster



Preparedness — Natural Disasters — Earthquakes). The NAA (National Archivesof Australia) recently developed
guidelines for mobile shelving (NAA, 1997).

For some experiences, mainly in the West, with different archival shelving systems see Atlanti (International
Institute for Archival Science, Maribor), 1993.

5.6 Handling

It is now recognised that poor handling of books and records by staff and users inarchives is one of the greatest
threats to their well-being. Every time abook or document is taken out of gorage, manipulated by hand, exposed
to light or to adifferentenvironment, some damage occursto it. On the other hand, archive collections are preserved
in order to be used. A proper policy on handling, by both staff and users, is necessary (MacKenzie, 1996).

Inwesternlibrarianship rare and valuable books aretreated with special care. These rare books and manuscripts
are often housed inSpecial Collectionsand different standardsfor ethical conductare even devel oped for such books
(AmericanLibrary Association, 1993), (see also Datta, 1969). Thisis not so in most non-western countries. |n many
libraries every book is rare and valuable. It has been purchased with financial resources that are scarce and
diminishingin value and amount. Usually it hasbeen imported from abroad, taking a number of months to arrive.
If it wearsout, thereare no fundstoreplaceit. Thereare no fundsto buy materialstorepair it. There islittletorepair
it with. There is litle expertise to repair it. Each book is being used more, as the rate of acquisition slows down,
because of the lack of money. Users have not grown up with books and their living conditions do not make it easy
for them to care for the books they borrow. T he librarian’s chief concernisto keep every book in circulation for as
long as possible and at no extra cost to the library. Conservation spending must not be put before money spent on
staff. In such a situation, the care and attention paid to the handling of books brings dividends in slowing down the
inevitable damage caused by wear and tear. It was this experience at the University of Juba that gave Diana
Rosenberg the conviction that everyday careof library books should be given pecial emphasisin any preservation
measure taken by an African library (Rosenberg, 1995).

This realistic account certainly brings conservation in developing countries into perspective and justly sresses
the importance of proper handling of library and archival materials. Every day care, Diana R osenberg continues,
isone aspect of preservation and enco mpasses all measuresthataretaken to improvethe physicd handling that takes
place each and every day as books circul ate amongst the library users. It involvesboth actors (library staff and users)
and activities (cleaning, shelving, use, photocopying and minor repairs). Diana Rosenberg ends her interesting
lecture with some guidelines and checklists that might provide a base for any library deciding to review its every
day book care measures. Proper handling techniques do not demand a high-tech approach, nor do they poseathreat
to people or the environment. Every day care doesrequiredisciplineon a continuing basis (Bellardo, 1995; Dartnall,
1988).

Next to handling, proper display is highly important for safeguarding artefacts. Again, the fluctuations in
temperature and relative humidity are crucial . High altitude Quito, Ecuador has a near perfect climate; dry and cool,
with alow atmosphericpressure. Such conditions are wonderful for preserving books and manuscripts. Here, apart
from some problems with insects, masses of documents collected by religious orders and the Spanish colonid
administrationremained in good condition for centuries. In recent times, however, inappropriate display in modern
gallery and library buildings elsewhere has caused rapid disintegration of some of these collections (Giese, 1995).

For general information on handling see Agebunde, 1984; Forde, 1991; Tlalanyane 1989.

5.7 Packaging

5.7.1 Boxes

Inwestern archivesit isnow generally accepted that all record materials other than bound volumes should be placed
insomeform of secondary enclosure. This protectstheitemsfrom dust and dirt, allowsthem to be transported safely
and isthefirstline of defencein the event of fire and flood. Itcan also help even out fluctuations in temperature and
humidity, producing in effect a microclimate around the item (MacKenzie, 1996), (seealso Coremans, 1968). The
cheapest and most effective way of providing a reasonable measure of protection against all kind of hazards for all
records (including bound volumes) is to put them in boxes (Thomas, 1987).

In antiquity people usually gored their documents and books in some kind of casing. Egyptians, Greeks and
Romans stored their scrollsin cylindrical boxes of wood and ivory. In India, as elsswherein the East, fragile palm-
| eaf manuscripts were protected first by fasening them between grips of wood or carved ivory and then by covering
them with acloth piece, called bastas (Kathpalia, 1973; Plumbe, 1959b). The same practice was noticed in Laos and
other countries in continental Southeast Asia (Giese, 1995; Hundius, 2000). In some countries such boxes
traditionally have legs inorder to further air-circulation. Sometimes double boxes are used: a box in a box. The
woods of such boxes are often insect-repellent, like cypress-, cedar-, or paulownia-wood, and vary according to
country (Jourdain, 1990; Kathpalia, 1973; Kenjo, 1997; Plumbe, 1959b), (see also section on Integrated Pest
Management). Important Chinese records and manuscripts were kept in wooden chests made from rosewood or
ebony covered with brass plates and placed on a platform in the room, keeping them relatively safe from fire
(Banerjee, 1997; Li, 1995; Yao Y u-Cheng, 1986).

The National Palace in Korea traditionally used wooden closets to store their recordsand manuscripts; today
they have replaced them with aluminium ones built off the ground (Su, 1979). The Jap anese storage container, a
paulowniawood box, is specifically congructedto respond to changesin humidity. Paulowniaisasoft, hygroscopic
material, and this characteristic, coupled with the highly developed skills of the box-maker, ensure that when the
humidity does climb, the lid and base of the box close very tightly and form a barrier between the environment and
the interior of the box. Desiccating agents, too, are occasionally found in old boxes. T he most common are small



bundlesof straw or similar material placed at the bottom of the box (Wills, 1987). In Tunisiathe wooden boxes were
treated with olive oil to withstand the sdty humidity of the coastal climate and in the Sahara the fresh wood was
rubbed with palm oil to prevent it from drying out and cracking (Jourdain, 1990). M easuring the changes in
temperature and relative humidity inside the preservation boxes Toshiko Kenjo concludesthat they are very low.
If double preservation boxeswere used, changes would be evenless. The wood material, however, should have been
dried naturally and sufficiently until no resin is emitted (Kenjo, 2000).

The provision of cardboard boxes has improved the initial situation where archival documents were kept in
bundlesor box files. In many cases the metal clasps and attachments have become rusty. Higher quality cardboard
boxes can be added asresourcesallow (Rhys-L ewis, 1999). Archive boxes withpull cords are preferred over those
with holes through the box wall, because they protect the records more fully. Multiple layers of paper separaed by
air pockets are especially helpful. For example, recordswithin awrapper orfolder that isplaced within a closed box
can be placed within a larger closed box (Bellardo, 1995). For the Mass Preservation Project at the National
Archivesin Asuncion, Paraguay Alvaro Gonzalez designed a box and protective enclosures for the valuable and
seriously damaged collection of manuscriptsfrom the 16th-19th centuries. Thebox style, which was given the name
‘Paraguay’, proved to be very resistant to the subtropical climate (Esteva, 1993).

Instead of altering a large space, such as a large stack space, a measure of control can be obtained by creating
micro-environments. Such protective enclosures not only add an insulating layer to reduce the effects of varying
levels of temperature and humidity, but can provide also other opportunities for control (Dean, 2000).

In the Fiji Museum in Suva monitored climate conditions showed that a wooden artefact wrapped in a simple
plastic bag minimised the daily fluctuations of temperature and relative humidity (Daniel et al., 2000).

5.7.2  Wrapping

Preferably records should not be left uncovered. Often old documents are covered with either paper or cloth
wrappings before being put away in boxes. In ancient times the palm-leaf manuscripts were kept in wrappings
(Kathpalia, 1973). In order to repel insect attack certain leavesw ere kept next to the manuscripts. Red is generally
the repelling colour for the insects that attack books and manuscripts. Silk is also remarkably immune to book
worms. So red coloured silk should be used for wrapping palm-leaf manuscripts(Berdigalieva, 1995; Swarnakamal,
1975). In a conservation programme in Laos palm-leaf manuscripts were wrapped in cotton cloth and kept in
appropriate, recently manufactured glass-fronted bookcases (Noerlund et al., 1991). If no boxes are av ailable the
records can be wrapped in plain paper, not newspaper or coloured paper as the printing ink might rub off or the
colours might bleed (Ling, 1998). Wrappers used to protect bundles of records are often found covered with dust
and even soot, while therecordsinside are clean. The worst thing to do in such situationsisto remove the wrappers
and leave the clean records exposed to dust and pollution. Good paper that meets international standards for
permanence may not be available locally or may not be affordable (see also Preservation and conservation —
Appropriatetechnology). If that is the case, custodians should first try to obtain alkaline paper. Cigarette paper is
available in many countries and is generally alkaline though not very strong (Bellardo, 1995).

5.8 Good Housekeeping

Itisimportant to ensure ahigh level of good housekeeping. The building in whichlibrary materialsare stored should
be kept clean and in good condition (Thomas, 1987). But adequate mai ntenance procedures constitute a big problem
and have plagued tropical countries for along time (Egbor, 1985). Internal housek eeping measures should always
be of a high standard. Obviously, food and drink should never be taken into storage areas. Proper receptacles should
be provided in canteenand restaurantamenities, which should be cleaned regularly. Foodstuffsshould never be | eft
overnight, uncovered or in unseded containers (Ling, 1998; Rhys-Lewis, 1999). When lending books personal
hygieneand housekeeping atthe users’ home, are also important factorsto keep in mind (Ezenniaet al., 1995). Good
housekeeping is well illustrated by the Dr. Albert Schweizer Museum in Gabon. Compared to the other buildings
on the premises, which were cleaned less often, Schweizer’s quarters weresurprisingly well preserved (Rosenberg,
1986).

Building maintenance can also be considered as partof good housskeeping. The archivewill bethere for along
time protecting records and providing aworking environment for staff and visitors. In recent yea's there hasbeen
an emerging trend in westemn countries to outsource maintenance activities, outdoors as well as indoors. Many
standardshave been devel oped to maintain buildings, equipment and services. It is often thought tha maintenance
begins following the completion and handover of the facility, but in truth it starts well before that. It begins as part
of the building’s overall design, which should include the requirement thatit isconstructed from low maintenance
materials (Ling, 1998). The suitability of the sustainable materids and congructions for maintenance should be
considered especially carefully.

In tropical settings, the power supply can sometimes be erratic and surges or spikes are not uncommon.
Similarly, violent electrical storms can wreak havoc to equipment such as computers. To compensate for the effects
of a complete power failure, including a shutdown to the air-conditioning system or PC-network, a reserve power
supply may need to be considered in the form of an auxiliary generator. Protection against power surges can be
accommodated by means of an UPS e.g. an Uninterrupted Power Supply unit (Ling, 1998). It is still true, however
that the major threats to records come from human beings. Records can be damaged by mishandling, carelessness,
or by deliberate criminal activities, including theft and vandalism (Thomas, 1987); (see also section on Disaster
Preparedness — Manmade Disasters). For further reading see Christensen, 1989.



Chapter 6 : Disaster Preparedness

6.1 Introduction

Disaster: it strikes anytime, anywhere. It takes many forms — a hurricane, an earthquake, a tornado, aflood, afire
or ahazardous spill, an act of nature or an act of terrorism. It builds up over days or weeks, or hits suddenly, without
warning. Every year, millions of people face disager, and its terrifying consequences (Federal Emergency
Management Agency FEM A website).

It is believed that the number of natural disastersis increasing worldwide because of climatic changes. Still,
disastersfascinate people. They induce feelingsof amazementand fear,and provideexamples of courage, folly, and
tragedy —in a sense, all the aspects of a great drama. Disaders are media events and frequently inspire Hollywood
as most recently evidenced by the movies Twister, Dante’s Peak, and Volcano (Musser, 1997). But until you have
experienced adisaster, it ishard to imagine the sense of shock and hel plessness they generate. It almost goes without
saying that we need to minimise the damage caused by varioustypes of disasters. Any archive should be prepared
fortheword, beitlocated in the weg, east, northor south. A disester, or emergency, encompasseseverything from
aforgotten open window during arainstorm to a major earthquake, and everything in between that putsthe holdings
in jeopardy (Trinkaus-Randall, 1995).

Disasters strike worldwide. This becomes very clear when reading the tragic UNESCO report on the lost
memory of theworld (Hoeven etal., 1996). In the course of time every country is confronted with damage to their
cultural heritage as aresult of either wilful or accidental destruction. Local authoritiesand communities, especially
those in tight economic circumstances, do not undergand the benefits to be gained of reducing losses today for an
unknowntomorrow (Gavidia, 2001). Not surprisingly devel oping countriesare hit harder by disastersthan countries
with economic wealth. For the more wealthy countries it is of course much easier to investin the prevention of
potential risks.

Disasters need to be managed in order to control them or at least to mitigate the effects. According to the
Caribbean Disaster Emergency Response Agency (CDERA) the Disaster Management Cycle should addressissues
relevant to all phases of the disager cycle: preparedness, response, recovery, rebuilding, prevention, mitigation.
Reading about similar experiences of other institutions cannot only help to avoid making the same mistake but can
give an idea of what to expect after a disager.

Yet, it should be realised that each collection, each building, each situationis unique and that every institution
has to prepare for disasters with its own unique plan.

By and large, knowing how to react to a disaster iseveryone’ sresponsibility, but especially for those with public
responsibility. Consequently, it should be theprime concern of anyarchiviststo develop away of preventing disaster
and carry it out; even if it is not perfect, it can reduce the damage to his precious collections. Besides, thought and
preparation will eliminate panic and ensur e that proper decisions will be made and carried out step-by-step. This
isvery importantwith objects madeof paper whether they are framed or unframed works of art, documents, records,
photographs or books. Nevertheless, the safety of the employees must come first before proceeding to salvage any
objects (Bishop Museum website). The Memory of the World Programme gives the following general advice
(Brandt-Grau, 2000):

« beprepared forany type of disaster; contact and consult other institutions to share information and experience,
and with a view to regional cooperation;

« take advantage of educational sessions, particularly disaster planning workshops and preparedness exercises;

e seek expert advice and help from the preservation offices of national institutions, members of standing
committees, centres of professional organisations and their technical committees.

Searching for literature on disaster amounts to an overload of all kinds of publications, from a serious discourse to
abedsidenovel. Itisbest to beverycritical and discriminating. Many institutions safeguarding their cultural heritage
design and publish their own disaster preparedness plan. In most western countries plans areintended to prevent fire
and water calamities . In addition, many regional and object-specific disaster plans appear. How ever, roughly all
plansrelate to situationsin non-tropical countries. Again, many books are available on natural disasters. Not much
has appeared in print on the effects of natural disasters, apart from floods, on archives, libraries or museums.
Another omission is the literature on neglect. True, many books deal with issues of theft as it affectsinstitutions
guarding cultural heritage, but very fewdare to publish anything on negl ect as nobody wantsto wash their dirty linen
in public.

Good, comprehensive, timely tool sto answer disager questions are few to non-existent. Theinternet, an endless
source of information, has become one of the best reference tools available for questions relating to disasters and
the authors give an extensive list of relevant websites (Musser et al., 1997). However, it should be noted that the
addresseson the internet change very often and are thus quickly outdaed.

Several bibliographies and databases are available on the internet, like the ones at the South-eastern Library
Network (SOLINET) website, the International Strategy for Disaster Reduction (ISDR) website, the World Bank-
DMF website, and the Natural Disaster Reference Database (NDRD) on the NASA -LTP website. According to
Musser and Recupero (1997) disasters are also popular topics at the reference desk; check the websitesof FEMA,
US Geological Survey. The Natural Hazard Center in particular gives many more links. The Virginia Cooperative
Extension publishes an * After a Disaster’ Series ontheir website on Safety, Food and W ater, Coping with Stress,
Cleaning, Insurance and Contracts, Landscape and Agriculture, Roof Repairs. Also check the websites of CoOL and
Museum Security Network, a Dutch initiative from T on Cremers.

For older literature on disasters see the bibliography in Buchanan, 1988, for more recent literature see the
bibliographiesby Murray, 1994 and Henry, 1997. An early general title on disaster preparedness for archivesis
Bartonetal., 1985.Although writtenfor North American conditions, it is an efficient and effective planning manual



for disasters - covering the many and varied agects of contingency planning, and is clearly set out with |ots of
checklists for action.

For disaster preparedness in general see Hughes, 1999; Kahn, 1998; M cIntyre, 1996; Ogden, 1999. For
guidelineson disaster preparedness seeMurray, 1991; Frdjd etal., 1997; Thomas, 1987 . For handbooksor manuals
seeBalloffetetal., 1992; Fortson,1992; Huskamp Peterson, 1993; Morris, 1986; Trinkaus-Randall,1995. For other
literature on disasters and disaster preparedness see Banerjee, 1997; Ezennia, 1995; Kumekpor et al., 1994;
Mathieson, 1986.

Several aspects of disasters that are of interest to the archival world will be discussed below. Fire and water cause
the most recurrent damage to an archival building. Some of the measures to prevent such catagrophes will be
reviewed. Disaster planning is a fundamental precaution no archive can do without. Such a programme should
consist of prevention, preparedness, response and recovery. Commonly disasters are divided into natural disasters
and man-made disasters. The following disasters are looked upon as natural disasters: tropical cyclones, forest fires,
earthquakes, volcanoes, floods, and landslides. Some of these can also be caused by human behaviour e.g. forest
fires or floodings due to deforestation. W ar, theft, neglect and vandalism are consdered the major man-made
disasters. To predict, to prevent and to preparefor all these calamitiesthat can affect archives libraries and museums
itisimperative that work is undertaken on aglobal scale. Some of the programmes in international cooperation are
mentioned in the last chapter.

6.2 Disaster Planning

Disasters are inevitable, but deaths from disasters are not. The challenge is to minimise their impact, to predict or
even to prevent them. Disasters have a powerful and growing effect on the world. Yet there is little or no
comprehension of their nature and scale, and the degree of suffering they inflict (IFRC, 2001).

Most of the time a library or an archive disaster is an unexpected event, which puts collections at risk. No
institution can be excluded from or isimmune to the possbility. Disaster planning, or counter disaster planning as
it is sometimes called, is a matter of basic security for libraries and archives, their gaff and their collections. Itis
considered to be an essential part of any preservation programme to be implemented by all archives, libraries and
museums. A formal written plan enablesan institution to respond efficiently and quickly to an emergency, and to
minimise damage to the building and its contents (Brandt-Grau, 2000).

It is common knowledge that too few institutions have an up-to-date disaster plan. Sensible prevention is the
backbone of disaster preparedness. By developing such a plan, however, archivists are not only better prepared to
cope with an emergency, they are able to eliminate many potential hazards through the process of assessing the
situation, the collections, and the repository both internally and externally (Trinkaus-Randall, 1995).

A counter disaster plan is little more than common sense — it is a document, which describes the procedures
devised to prevent and preparefor disasters, and those proposed to recover from disasters when they occur. The
responsibility for performing these tasks is allocated to various staff members. After the plan is ready and
implemented it needsto be maintained regularly. It is of majorimportance that the layout of the plan isvery clear
and explained step by step (Lyall, 1997).

It is also important to note that the disaster terminology can be confusing. Inthe view of NASA , preparedness
refersto the activities, programmes and systems devel oped prior to an emergency; response refersto organisations
that are responsible for taking actions before, during and after the onset of a major disager that will end the
emergency and limit damage; recovery refersto programmes that provide longer-term assistance; mitigation refers
to the physical preparations prior to a disager. Thus in the production of a disaster plan severd phases can be

distinguished:

*« Prevention;

e Preparedness;
* Response;

¢ Recovery.

In the outline of the plan there isrecommended action for dl four phases, but prevention is the best protection
against disaster, natural or man-made (Brandt-Grau, 2000).

Today, all kinds of means are availableto prepareproperly forany disaster, man-made or natural . Atthe NASA-
L TP website many organisationsare listed that concern themselveswith disagers in some way, among them relief
agencies, researchingitutionsand di sastermanagement programmes. Together they publish ahuge amount of advice
on all conceivable disasters and many of them are accessible free on the internet. The conservation-related websites
of NARA, SOLINET, CoOL and even FEMA should also be checked.
An overwhelming number of articles and books have been published on disaster planning. Indeed, so much has been
written that most conservatorsdo not know where to start. Unfortunately, the majority of the literature covers the
situation in indudrialised countries. For bibliographies see Fortson, 1992, which includes literature on recovery,
and the bibliography published by Archives L ibrary and Information Center Bibliography (Churchville, 1990). A
recent volume of the Journal of the American Institute for Conservation is entirely dedicated to disaster
preparedness, response and recovery (JAIC, 2000). In addition to the literature mentioned in theintroduction of this
chapter seeBarton et al., 1985; Buchanan, 1988; Dorgeetal., 1999; Fakhfakh, 1995; Fox,1996 and 2000; James,
1994; Lyall, 1995; Kenjo, 1997 and 2000; Obokoh, 1989; Shukor, 1995; Smithsonian Institute Office of Risk
Management, 1993. For disaster planningespeciallyin Africasee Alegbel eye, 1993 and for staff management during
a disaster e Reinsch, 1993.

6.2.1 Prevention



The basic intention of prevention is to identify and minimise the risks posed by the building, its equipment and
fittings, and the natural hazards of the area. This involves building inspection, routine housekeeping and
maintenancemeasures, making security copiesof vital recordsand storing them off-site,and providing uninterrupted
power supply for computers, comprehensive insurance, etc. (Brandt-Grau, 2000).

A case study on managing disaster risk in Mexico showsthat, despite the frequency with which a variety of
natural disasters strike, the Mexicansinvest inadequately in mitigation efforts. In addition, insufficientfunds are set
asideto pay for relief and reconstruction efforts. Asaresult, when adisaster occurs, the government is often forced
to use funds that had been all ocated to other programmes, di srupting theoperati ons of those programmes. The effect
is areduction in growth and the derailment of important development efforts (Kreimer et al., 1999).

Funding disaster controlcan be splitin two areas of expenditure; one areaisassociated with providing protection
through preventive measures and another is associated with reacting to an incident (Frojd et al., 1997).

As stated by the World Bank's Disaster Management Facility the three main components of effective disaster
risk management are risk identification, risk reduction, and risk financing and transfer. Numerous economic factors
are involved when disaster strikes in developing countries. The World Bank |ooks at strategies for developing
countries to share and transfer disaster risk more effectively from the angles of risk and insurance by the poor in
developing countries (Kreimer et al., 2000).

Risk analysisor identification, which is partof adisaster plan, isaway to identify the risks of aspecific location
or building. The outcome of a disaster is basically twofold. A disaster can affect (Lyall, 1997):

« theinstitution only;
« theentire areain which the institution is located.

Riskscan also beidentified according to their probability and effect (Lyall, 1997). When the risks arefully analysed
itistimeto plan and eliminateas many risks as possble or & least start to reduce the impact. This process does not
stop the event but merely eliminates or reduces the riskscausing the disaster. Astheworld changes, sowill therisks,
they vary as conditions change (Lyall, 1997).

6.2.1.1 Buildings

The building, again, isthe firg line of defence in protecting therecords. For that reason natural calamitiessuch as
storms, earthquakes and floods have to be taken into consideration in thedesign of a building (Gut, 1993). When
contemplating apurpose-built repository, the archivist and architectideally aimfor atotal preservation environment.
An archive building should provide asecure, safe, and stable environment in which to store records. The choice of
a site for an archive isinfluenced by all kinds of factors (see more in section on Building). The local climatic
conditions of possible sites should be studied carefully and preference should be given to ones that are on high
ground, have acool and dry climate and are protected agai nstsun and storms. The archive should notbe placed close
to dangerous industries and in areas that are frequently the scene of social unrest (T homas, 1987). Geographic
location, political situation,construction and condition of the building are the main factors, which influence the risk
for the records. To turn a deaf ear to this piece of advice is aking for trouble.

At a world conference on Natural Hazards in February 2001 in Awaji, Japan the American delegate Shirley
Mattingley argued that we should refer rather to killer-buildings instead of killer earthquakes. In her opinionitis
the building, i.e. the construction of the building that is the main cause of the damage and not so much the
earthquake itself. Her notion was shared by the delegates from Indiaand Turkey, countries tha wereboth victims
of heavy earthquakesthe year before. The point isthat in general it is unclear whether the cause of hazardsis natural
or man-made. Deforestation of hillsides, bad building regulations, corrupt and irresponsible contractors, all cause
much more damage than necessary (Lugt, 2001).

Inthe USA FEMA has published a brochure on multihazards and architecture. The document presents general
background information about avariety of natural hazards, phenomena associated with fire, and an architectural
concept called MPD, M ulti Protection Design (FEMA, 1986).

The greated potential for catastrophic loss of archival holdings comesfrom fire and water damage. No matter
what has been done to ensure safety and to minimise environmental damage to the materials, all is for naught if
through carelessness, accident, or natural causes a disaster strikes the repository (Trinkaus-Randell, 1995).
Generally, the damage on records resulting from any disaster can be divided into four groups:

e water-related damage;
e fire-rdated damage;

¢ mechanical damage;

e chemical reactions.

For further reading see Buchanan, 1988; Duchein, 1988; Frojd et al., 1997; Ling, 1998; Tending, 1993; Thomas,
1987.

6.2.1.2 Fire

Fireisregarded one of the biggest hazardsfor archives, museums and libraries and it occurs much more frequently
than is often thought (Trinkaus-Randall, 1995). It can be caused by natural disasters aswell as by humans. In case
of war, terrorism or vandalism people purposely set fire to the repository but often it isjust car elessness or neglect.
Also during building activitiesthereis agreaterrisk of fire. Asin all archive buildings both people and recordsneed
to be protected againg fire,although obviously not all materialskeptinarchivesand librariesare equally susceptible
to the flames and they all have different combustion characteristics (Sepilova et al., 1992). Arson is the single
greatest cause of fires in records repositories throughout the United States. Because records centres represent
government, they may be tar gets of deliberate or random violence. In some cases, the arsonist is known to staff.
Arsonists may use whatever combustible material is to hand or they may collect combustible material and bring it
to their chosen site (Read, 1994).



In essence stor ageroomsarejust to store the archives. Equipment to make coffee, teaor even animal glue should
be strictly forbidden on the premises. Additionally, portable el ectric heatersare common sources of fires. Their high
electrical demand frequently overloads older wiring, and they are often accidentally left on after staff have gone
home. Tea and coffeemakers mug be restricted to break rooms or other areasaway from records. Appliances must
be checked frequently and, in particular, that they are unplugged at the end of the day. It is obviousthat no open fire
isallowed near archival andlibrary collections(Nguyen Thi Tam, 1997). It ismuch better to have a separate kitchen
for the staff, not too close to the storage rooms. Smoking in the storage rooms must be absolutely forbidden.
Smoking within arecords facility isunrelated to any function or operation, and literally brings fireinto the building.
Despite the popularity of this habit in many developing countries, smoking should be prohibited within all record
centres and courthouses for the protection of records (Read, 1994). For many poor people the big metropolis
ceaselessly offers a great attraction. Sometimes they build their shantiesadjoining the archives building. They are
unaware of fire safety rules and thus their presence forms a potential fire hazard. For the general good it isbetter
to keep the grounds clear and put a fence round the archives.

Hot climates caninfluence thefire safety of an archive or libraryin all kinds of ways. For some timenow it has
been known that cellulose nitrate films are highly inflammable. These films decom pose readily when heated above
the ambient temperature. The heat produced by decomposition can raise the temperature to ignition point. Since the
rate of chemical processes is stimulated by higher temperatures, cellulose nitrate filmsare a fire hazard when kept
under tropical conditions, particularly when stored in a non-conditioned area (Sepilova et al., 1992).

In tropical climates rodent and insect populations are very diverse. Rodents can be destructive to electrical
wiring. They gnaw the insulation and thus cause an electrical fire hazard. Termites can undermine the structure of
abuilding. During afire parts of a building can collapse because of this and the firewill spread through the entire
building (Sepilova et al., 1992).

To prevent firerisk in general the staff mug be disciplined. They must observe strict rules of conduct like no
smoking in storage rooms and keeping fire-resistant doors closed at all times. The conservator should not take
chances in the conservation laboratory. D angerous chemicals, e.g. olvents used in the workshop, mug be stored
in explosion proof cabinets. In addition, itis advisable to set a limit to the amount of flammable and explosive
chemicals kept in stock. In the tropics in particular the building and eledrical equipment must be well maintained.
Even the most substantial buildings will fall into disrepair if neglected in the tropics. Indirectly, neglect is a fire
hazard because it can cause a short circuit or brok en gas pipes (Rhys-Lewis, 2000b).

The methods of dealing with these dangers are (Duchein, 1988):

architectural — building materials, design features, etc.

technical — ecific equipment for fire fighting, air-conditioning, fumigation, etc.
regulatory — security rules, arrangements for supervisors, etc.

fire prevention — smoke detector — elevators emergency electricity supply, etc.

e o o o

In the design of a building there are dways opportunities to build in fire precautions. The use of fire resistant
building materials can delay the fire but so can the division of storage rooms into smaller compartments by fire
resistant partitions and the i solation of the strong rooms from working areas (Duchein, 1988; Frojd et al ., 1997; Ling,
1998; Teuling, 1994).

The roofing must be constructed of fire resistant materials liketiles, slatesor metal. Windows can be protected
with tempered safety glass and fireproof shutters. Fireproof doorshelp to contain fire, smoke and soot. A building
made of brick, stone or concrete is more fire resistant than a building made or partly made of wood. Fire retardants
are often applied to wood. Some of thefire retardants in aquatic systems in use today are suspected of causing
environmental problems. Polybrominated biphenyls (PBB) are forbidden in the USA and Switzerland (Gr oshart,
C.P., 2000). The European Union has put the poly-brominated biphenylson thelist of highesthazardous substances.

Some HVAC (Heating, Ventilating, and Air Conditioning) systems offer the option of reverse fans to expel
smoke from the building. If the building is in the vicinity of aforestfire, but not actually threatened, recirculated
air only should be usedor the intake of outside air should be reduced. It isadvisable to use just HEPA-filters (High-
Efficiency Particulate Air) (Trinkley, 2001).

Good house keeping in and around the building can prevent fire. In addition trained staff, and well-maintained
safety systems are important to prevent fires in the storage rooms. All records should be boxed. This gives them
some protection against fireand soot. Even the damagecaused by largequantities of water can bereduced by boxing
(Rhys-Lewis, 2000b).

The detection of fire at an early stage isvery important. Ideally an automatic fire detection system should be set
up with asufficient number of detectorslinked to acentral monitoring panel. The Internationd Council of Archives
recommendssmoke detectorsinstead of heat detectors, because smokeis produced a an early stage of thefire (Fréjd
et al., 1997).

Filesstored tightly in full boxes in open shelves fare better than those loosely stored. Thetight filesallow little
oxygen in and often only exterior edges are charred. Filesin filing cabinets are subject to very high temperatures.
Text blocks will warp and plastic will melt (Trinkley, 2001).

Afterafirethereare several types of damage. Fire-related damageincludes ashing, charring, melting, distortion,
soot and smoke. The building and the collection will be partly water damaged. Fires can r elease dangerous materials
as toxic chemicals, for instance PCB 's (Polychlorinated Biphenyls), and asbestos. Most probably the electric lines
will be damaged too. The floor will be covered in a massof charred timbers, broken material and glass, and a soup
of soot and water (Trinkley, 2001).

Some objects are not salvageable, no matter how sophisticated the conservetion techniques Some may be
heavily charred, otherslightly scorched, cover ed with soot, smelling of fire or have become very brittle. Smoke can
leave afilm and distinctive smell on the collection. This film is acidic in naure and causes discol oration, corrosion
and overall damage. Cleaning of paper objects can bedifficut due to its fragility. Employ asupport and a screen
in such cases to prevent damage to the documents (Trinkley, 2001).



In addition to charring of paper materials, the high temperatureswill affect the cellulose structures causng
brittleness even if they are not burnt. Soot will embed itself into the surface of paper and may carry with it residues
from burnt plastic materials which are impossible to remove. Any burnt material is more fragile, especialy if it is
wet. Paper will burn at low tem peratures and has a porous surface into which soot particles will embed themselves.
At raised temperature and humidity, mould growth proceedsrapidly causing irreversible damage. Planning ahead
will reduce these types of damage and limit the cost of recovery, as the Bishop Museum states on its website.

Fire fighting efforts may do considerable damage to records, from both the pressure and quantity of water used
to extinguish a blaze, and at least part of the collection will be water damaged. Residues of certain chemical
extinguisherscan affect the materialstoo (Fréjd et al., 1997; Read, 1994; Trinkley, 2001). B ooks bur nfairly slowly.
Paper chars and crumbleswhen handled. Smoke and oot discolour books not otherwise affected. Microforms and
audio-visual materialscan be completely desroyed or damaged beyond repair (Brandt-Grau, 2000). For forest fires
see section on Natural Disasters — F orest Fires.

Trinkley, who published more on disaster preparedness wrote a practical introduction to all the major
components of fire safety. Itincludes detailed explanations of all the fire detection mechanisms (alarms and smoke
detectors) and suppression devices (sprinklers, portable extinguishers) typically used in repositories, with analysis
of their features and benefits. Trinkley stresses the importance of conducting fire saf ety inspections and outlines the
necessary elementsof afire safety programme (Trinkley, 1993a). For the devastating effectsof afirein alibrary
see Anonymous, 1988b; Frojd et al., 1997 and Sung, 1990. For further reading see GSA, 1977; Kraemer Koelier,
1960; Maxwell et al., 1999; Morris, 1979; National Archivesof India, 1993; National Fire Protection Association,
1980; Thomas, 1987.

6.2.1.2.1 Fire fighting methods

There are many ways of fighting afire, one of them being the use of afire extinguisher. Extinguishers are usually
available in developing countries, yet maintenance is a serious problem. After several years their effectivenessis
probably nil. Toimprovethefire safety regular firefighting training and upgrading of simpler methodsis necessary;
afire blanket alone is not enough (Rhys-Lewis 1999 and 2000b). If there is no fire hydrantin close proximity of
the building the creation of an alternative water source, like apond or a well, including a pump could be a cheap
solution (Trinkley, 2001). Sand may be an option too.

Over the years new fire fighting techniques and methods have been continuously developed. T hat isthe main
reasonwhy fire safety of existing buildingsoften lags behind. Part of the problem might be solved by impregnating
wooden structures with fire protective substances (Sepilova et al., 1992). Fire retardants should not be used
indiscriminately as they can cause environmental problems. Care should be taken in their application, particularly
because some substances are forbidden in several countries (Groshart, 2000).

It iscommon to divide the fire extinguishers into three groups
e automatic fire suppression systems;

« hand held portable fire extinguishers;
* water hose reels.

The automatic fire suppression sygem can be either water based, like the water-mig system and the sprinkler
system, or gaseous based, like the carbon dioxide system and the now forbidden halon-gas system. Water-mist
systems use agreat deal |less waer by volume than eg. sprinklers. They are probably the future of fire suppression
for cultural institutions. The water-mistsystem has beentested on astack arrangement s milar to the rare bo ok vaults
inthe Library of Congress. According to Nick Artim the test wasvery encouraging, demonstrating substantial fire
suppression with a maximum of 10% of the water discharge which would occur in anormal sprinkler controlled fire
(Atrim, 1995; Dorge, 1999). Sprinkler systems have been a subject of discussion among conservators for several
years. Some are afraid of accidental discharge, others riposte that in the past thirty years there has been no sign of
such an incident whatsoever. Damage to objects after fire brigade action with traditional hoses can be far worse, as
sprinklers release only seventy litres of water a minute compared to several thousand litres from a fire hose. In
general, water damage on wet records is easier to repair than fire-related damage (Ling, 1998; Frojd et al., 1997).
If the storage rooms cannot be compartmentalised, asa precautionary measure, the installation of a sprinkler system
isadvised. If sprinklers are not used the fire rating for walls and doors should be four hours, otherwise a two-hour
period is suggested (Ling, 1998).

Amongst the gaseous-based systems halon-gas was widely used until recently. T oday the gas is forbidden in
many countries due to its damaging effect on the environment. Carbon dioxide is still inusein afew archives but
only under very strict regulations. It is a very effective substitute for oxygen without which no fire can exist, but
when people are trapped in the area where the gashas been rel eased, they are bound to diefrom lack of oxygen. It
is also difficult to deploy the gas efficiently in large areas (Frojd et al., 1997).

Amongst the available hand held portable fire extinguishers not all are suitable for theusein archives. The ICA
adviseshaving both a carbon dioxide and awater extinguisher a each fire point. Carbon dioxide should, preferably,
be used for fires caused by electrical malfunction. Experiments at the Dutch National Archives showed that carbon
dioxideisinefective on paper based fires. The ICA recommends one water extinguisher, holding twenty litres, for
each two hundred meters of floor area with a minimum of two extinguishers on each floor. Foam and powder
extinguishers are not recommended as the residue could affect archival materials (Frojd et al., 1997).

The traditional water hose reels areemployed to fightfirestoo large to handle with hand held extinguishers. The
reels should be situated outside the storage room to reduce damage in case the water pipes burst. According to the
ICA, all parts of thebuilding should be no further than six meters away from a fully extended hose (Fréjd et al.,
1997).

6.2.1.3 Water



Perhaps the second most common threat to archive holdings is water damage. Several precautions must be taken.
In placeswhere the soil is damp, cellars and basements can suffer from moisture penetration from below. Technical
solutionsfor this problem, atechniquecalled tanking include awaterproof membrane or adamp-proof coursein the
foundation of the wall (Ling, 1998). Storage rooms must not be located beneath kitchens and water-reservoirs and
no sewage or water pipe should run through the storage room (Duchein, 1993).

The building must actas anatural protection for the collection against exterior water. But it can al so be the cause
of disaster; roofs, walls, doors, windows, cellars, gutters and drains can all bethe immediate cause of the intrusion
of water (Ling, 1998). The roof covering must, of course, be rainproof and tightly fixed, pitched roofs being
preferred to fla roofs, and roof openings should be avoided. Doors and windows must be watertight and can be
protected from heavy rain by shutters, porch roofs and external galleries Gutters and drans become a hazard when
they are not correctly maintained and cleaned on a regular basis (Duchein, 1993). Large trees tha grow near
buildings can become a particular nuisance, like some eucalypts that drop leaves, bark and twigs, thus blocking
guttering and pipes. In addition, their roots can damage drainage systems. Internal drainpipes area risk of leakage
(Ling, 1998).

Water ingressis often due to bad quality plumbing or poor maintenanceof the water indallaions. For thisreason
water-carryinginstallations should be inspected and maintained regularly. Strategically placed flow control valves
can stop the flow quickly (Frojd et al., 1997). Water pipes typically run throughout a building and may well be
located directly over areas where records are stored. Any water from a leaking pipe will run to the lowest level in
the building, making all areas beneath aleak susceptible to damage. It is essential to know where pipesrun directly
over stack areas (Read, 1994). See also section on Building — Congruction — Traditional Building.

Disciplinary measures or rules of conduct are an essential part of the protection aga nst water damage. Some
are related to the maintenance of the building like the inspection of the roofs, gutters and drains, water pipes,
cisterns, and frequent cleaning. Other measur es are associated with staff behaviour like carefully turning off tgps
in all rooms and the closing of windows during periods of non-occupation (Duchein, 1993).

Books and paper generally become distorted when in touch with water . Text blocks become partially or
completely detached from the binding due to different capacity for swelling. Water-soluble inksstart to bleed and
mould starts to develop within forty-eight hours, even sooner in warmer climates. Film emulsions will blister and
lift from support surfaces(Buchanan, 1988; Waters, 1993).

Paper absorbswater atdifferent rates depending on the age, condition and composition of thematerial. G enerally
speaking, books and manuscriptsdated earlier than 1840 absorb water to an average of 80 % of their original weight.
Modern books, other than those made of the most brittle paper, absorb to an average of 60 % of their original weight.
L eather and parchment warp, wrinkle or shrink. The damage done to book covers may be irreparable. Water can
cause gelatinisation of parchment (Brandt-Grau, 2000).

Installation of water detection alarm systemsin the sorage roomswill provide good protection against water
damage. Some alarms are connected to a central monitored security facility, others are self-contained and will ring
locally. A practical problem with the autonomousalarm system isthat when the facility isclosed there isnobody
present to react to the alarm. Sdly Buchanandescribes the best | ocations for thewater detection alarms (Buchanan,
1988).

Itisproventhat boxesprovidearemarkable degree of protection against water (Fréjd et al.,1997). To stopinitial
damage shelvesmust be placed at least four inches off the floor (Duchein, 1993; Fortson, 1992; Read, 1994).). For
the same reason collections stored temporarily must never be placed directly on the floor, they should at least be
placed on a pallet (plastic, if possible) (Fortson, 1992).

Rolls of plastic sheeting should be kept handy to cover shelving and cabinets inthe event of aleak. However,
plastic sheeting must not be used as a permanent covering for records: it will prevent good air circulation and create
a potential climate for mould (Read, 1994).

For water damage the RAM P study by Sally Buchanan is worth looking at, so is Judith Fortson’s more recent
How-to-domanual (Buchanan, 1988; Fortson, 1992). For salvage of water damaged material ssee Wal sh, 1988 and
Walters, 1993; see also Moore, 1997 and Thomas, 1987. For arecent water-based disaster seeEllis, 2000. For water
damage caused by natural disasterssee section on Natural Disasters — Tropical Cyclones and Natural Disasters —
Floods.

6.2.2 Preparedness

In this phase the archive is getting ready to cope with a disaster. It involves actions like development of a written
plan, keeping thisplan up-to-date and testing it, preparation and update of all kinds of relevant documentation, the
establishment and training of an in-house disaster response team, digribution of the plan and documentation, and
procedures to notify appropriate people (Brandt-Grau, 2000), (see also Godounou, 1999).

It goes without saying thattraining is essential, because the staff mug know what to do or know where they can
find material and information. A small stock of emergency materials and equipment should be held in readiness. In
case of emergency recovery can start withoutdelay (Frojd et al., 1997; Dorge, 1999; Buchanan, 1988; Lyall, 1997).

A disaster planistailor-made. Every institution must devel op their own plan. The geographical location, the size
and nature of the collection and the building all have their influence on the plan and are unique for each institution.
It can be helpful to read disaster plans from other archives or libraries. It is advisable to start with identifying
procedures on prevention and preparedness which already exist. A disaster plan iscomplex; it must apply to a
building, the people and collection in that building, and the equipment. Therefore it consists of several independent
but interconnected smaller plans. It isbest to prepareit with ateam of saff members. An important part of a disaster
planisthe allocation of tasks and responsibilities. The plan must be practical and the instructions must be short and
clear. It must be stored in an obvious place (Buchanan, 1988; Frojd et al., 1997; Dorge, 1999; Lyall, 1997).

A major part of the disaster plan consists of alist with addresses, names and tel ephone numbers. Theremust be
lists of the disaster team, of staff, of suppliers, and of salvage firms. These ligs as well as the ingructions must be
kept up-to-datePrioritisng is also part of thedisaster plan. Commonly there is a lack of time and resources. Not



every thing can, or needs to, be rescued. Some items can easily be replaced, others arerare or valuable. It ismuch
better to decide beforehand which items have priority as in an emergency it is difficult to think clearly (Fortson,
1992).

6.2.3. Response

Response is the phase of the disaster plan when disaster actually strikes. This element covers theinstructionsfor
the immediate actions after a disaster (Buchanan, 1988). It covers, amongst others, assessment of what is being
faced, gathering of the disaster team, alerting the emergency srvices, and the organisation of the recovery (Frojd
etal., 1997). It also copes with stabilisation of the building environment to prevent the growthof mould, preliminary
assessment of the extent of the damage, photographing damaged materials for insurance claim purp oses, the setup
of an areafor recording and packing material that requires freezing, and transport of water-damaged items to the
nearest available freezing facility (Brandt-Grau, 2000).

FEMA developed very concise and useful emergency response and salvage wheels (FEMA, 1997).

6.2.4 Recovery

The phase during which everything is getting back tonormal is called recovery. At this time the team has to carry
out the programmeto restore both the disaster site and the damaged materials, determine priorities for restoraion
work, develop a phased conservation programme, contactinsurers, replace treated material in therefurbished ste,
and finally analyse the disaster and improve the plan in the light of experience (Brandt-Grau, 2000). This part of the
disaster plan will be the largest. It will contain a salvage technique for all varieties of media aswell as the do’s and
don’ts for handling.

A lot hasbeen said about recovery and the overall conclusion isthat disaster shaveto be dealt with immediately.
Delay increases the risk of losing part of the collection (Payne, 2000). Thisis especially true for water-related
damage. The faster the correctiveaction, the better the result (Buchanan, 1988). Of course the materialsneed to be
handled with care otherwisethe objects will suffer additional damage instead of being rescued.

Attention must be paid to the hazardsof the working environment. Ash, soot, mildew, dirt and mould all may
cause ill health. Fire and earthquake damaged buildings are not healthy surroundings to work in. Precautionary
measures must be taken for the safety of personnel by providing at least protective clothing and masks. It is
important that no one is working alone in a damaged building and it is recommended that a buddy system is
organised in order to alleviate much insecurity. Keep in touch with personnel through walkie-talkies and plot the
work placement of personnel with a chart at the reference desk (Reinsch, 1993).

As arule not much attention is paid to the needs and problems of the personnel at the time of recovery. The
Getty Conservation Institute does bring this to the notice of conservators and diginguishes six stagesof reaction that
staff may experience after adisaster. Tensions and tempers may run high, but euphoriais also a possible reaction
at a certain stage. Itisimportantto schedule regular breaks, to provide food, organise a place to eat and rest, and
have bathroom facilities at hand. W hen the staff have worked long hours, their fatigue will affect their work
negatively (Dorge et al., 1999). Emotions and stress experienced during the recovery period after a disager need
to be managed. Physical and psychological problems at this stage should not be underestimated (Reinsch, 1993);
(see also Payne, 2000).

Itisobviousthat, in particular, man-made disasters like war and terrorism, will have far-reaching consequences
for the psychological health of the victims. Archiving the atrocities of war is not an easy task asJohn Dean found
out during the recovery of the Tuol Sleng Archives after the war in Cambodia. There was a constant morbid and
oppressive atmosphere in the room due to the character of the archives (Dean, 1999c).

Even theft or robbery in thearchives, library or museum often have unforeseen consequences. Innocence, trust,
collegiality and public confidence are all undermined and the psychological wounds can take a long time to heal
depending on how quickly the crimeis resolved. This is even more marked when the thief is a museum employee
(Sozanski, 1999).

Lessons learned from aretrieval operation after an occupation are that identification and documentation of the
collectionarevery important for recovery. Objects that are properly packed or boxed are safer when they are moved
in the event of looting (Norman, 2000).

For personal protective equipment and measures during fire-related recovery see Trinkley, 2001 and during
water-related recovery seeFortson, 1992. For general health and safety see Newman, 1989. For further reading see
Barton, 1989; Cunha, 1992; Smith, 1992b; IFRC, 1993; Shapkina et al., 1992.

6.2.4.1 Water-related Recovery

The Bishop Museum in Hawaii advises that first and foremost every item must be immediately removed from the
wet environment to a clean, dry room where the temperature and humidity are as low as possible, to prevent an
outbreak of mould growth. T his can best be achieved by fans, placed indirectly so as not to blow away |oose papers
or pages undergoing the drying process. Since relative humidity is frequently over 60%, dehumidifiers will assist
greatly to create adrier environment. Raised, flat surfaces are need ed on which to place damp, or sodden, materials.
Paper towels can be used to absorb moisture readily and can be continually replaced. Always remove the wet
absorbent materids fromthe drying area, so they do not add to the humidity of the room. If the materials have to
be dried outside for lack of a clean, dry room, remember that prolonged exposure to direct sunlight may fade inks
or pigments and accel erate the ageing of paper (Bishop Museum website).

In western countries water damaged books are often frozen to prevent mould growth and to stabilise wet
material. The drying method used for frozen paper-based material is freeze-drying. This method has shown good
results but isvery expensive. | f the equipment for freezing and freeze-drying is not available or if this systemis too
expensive, air-drying is the only reasonable solution (Buchanan 1988).

Air-dryingisthe oldest and most common method of dealing with wet books and records. Itrequires no special
equipment but it is extremely labour intensive and can occupy a great deal of space. Dueto distorted bindings and



text blocks after drying most bound material needs rebinding. Single sheets often need flattening and rehousing
(Buchanan, 1999). In general it isbetter to dry books very slowly and in the shade.

In most of the general literature on disaster planning a chapter on recovery is found. For further reading see
Buchanan, 1999; Kahn, 1994; Lundquist, 1986; McCleary, 1987; NAA, 2000; Rees etal ., 2000; Walsh, 1988 and
1997; Waters, 1993.

6.2.4.2 Fire-related Recovery

One of the most difficult parts of recovery after afireis soot removal. The removal becomes more difficult when
thelayer iscompacted through excessive handling or when an object has been subjected to high humidity conditions.
Tests at the Royal Saskatchewan Museum show that some objects were more difficult to cleansix weeks after the
firethan objects cleaned within aweek after thefire (Spafford-Ricci et al., 2000). Againit isbest to takeaction after
a disaster assoon as possible.

Paper materids can bed be cleaned with avacuum cleaner, fitted with a HEPA-filter, or by wipingthem clean
with adry sponge. Be sure to keep the book s tightly closed to prevent soot settling in between the leaves (T rinkley,
2001).

Several new cleaning methods for fire-damaged artefacts have been investigated. Atomic oxygen treatment has
been tested on fire-damaged paintings. The method seemsto have potential. The processis notintended to replace
conventional techniques, but can be an additional conservation tool where conventional techniques have not been
effective (Rutledge et al., 2000). So-called chemical sponges have also been analysed (M offatt, 1992).

There aretwo commercial processes av ailable to rid the fire-damaged artefacts of the odour inescapably left by
afire.However, neither the thermal deodorization nor the ozone treatment are acceptable for museum, library and
archives collections. The first method uses high temperatures and causes premature ageing and britteness. The
second will cause |eather to deteriorate, alter dyes, embrittle paper and fade inks. Small objects can be sealed in
plastic bags with absorbents likebaking soda clay cat litter and activated carbon. Over time much of the smell will
be absorbed. Generally, the sooner the sootisremoved from the artefactsthe sooner the odour disappears (Trinkley,
2001).

Much information ondisaster recovery can be found on theinternet. Checkthe websites of CoOL , where several
bibliographies are found like the one published by SOLINET: Disaster Preparedness and Recovery: Selected
Bibliography. Alsothe NED CC website (Northeast Document Conservation Center) isfull of practical information,
including several technical |eaflets onrecovery. For recovery after an earthquake see Kreimer, 1989. Next to the
literature already mentioned earlier, see for general literature on disaster recovery Doig, 1997; NAA, 2000; NARA,
n.d.; Rutledge et al., 2000; Schreider, 1998.

6.3 Natural Disasters

6.3.1 Introduction

In many parts of theworld, according to the ISDR, disasters caused by natural hazards such as earthqu akes, floods,
landslides, drought, wildfires, tropical cyclones and associated storm surges, tsunami and volcanic eruptions have
exacted a heavy toll in terms of the loss of human lives and the destruction of economic and social infrastructure,
not to mention the negative impact on already fragile ecosystems. The list goes on of disasters that are difficult to
guard against except by taking preventive measures. Every year, treasures are destroyed by fire and extreme weaher
conditions (Shukor, 1995). Indeed, the period between 1960 and 2000 withessed an exponential increasein the
occurrence, severity and intensity of disasters, especially during the 1990s. For example, at the United Nations
workshop on water-related disaster reduction, data was presented that floods had been increasing in severity
(UNESCAP,1990). Thefactsand figuresfrom the I nternationd Federation of Red Cross and Red Crescent Societies
(IFRC) confirm this massive and incread ng scale of disasters Some 250 million to300 million peopleare affected
annually, most of them in Asia. In 1991 and 1998, for example, Chinese flood victims accounted for more than half
of the global total (IFRC, 2001). Thistrend poses amajor threat to the planet and therefore needs to be addressed
by the international community with a sense of urgency.

The W orld Bank finds that developing countries in particular have become increasingly vulnerable to natural
disastersas aresult of such factors as population growth and urbanisation (Anderson, 2001). Table 1 showsthat the
effects of earthquakes are far more devagating in poor countries than in rich countries. Subsequently, there are also
cultural changes that producean increase in the magnitude of natural disasters.In earlier days people had athorough
knowledge of the natural conditionsof the areathey live in. They adopted away of life that could cope with naturd
risks. Over the years much of this wisdom has vanished. People move around for a better economic future. Some
go to the city where such knowledge is no longer needed. Others come to live in unfamiliar areas vulnerable to
unfamiliar disasters and are unprepared for them. Continuing external changes are another problem. For ingance,
the people living along the Chao Phrarya River in Thailand failed to cope with changes in the drainage sysem
around Bangkok and theglobal climae changes, becauseof divergenttraditionsand cusoms(UNESCA P, 1990).In
India people behave the same way (Prakash, 1994). It is essential to pay attention to the traditional knowledge of
building and construction of the particular location when choosing asite for a new archive (see also sction on
Building — Traditional Building). Nowadays, natural disaster risks maps are developed (UNESCAP, 1990). If
available for the area such maps can give valuable additional information. Consequently, we have to bear in mind
that the human factor, i.e. the social, political and economic environment, is as much a cause of disasters as the
natural environment (Blaikie et al., 1994).

Managua California




Magnitude (Richter scale) 5.6 6.4

Destroyed area of intensity 100 km? 1,500 km?2
Population 420000 7000000
Death 5,000 - 6,000 58 - 60
Injured 20000 2540

Table 1: Earthquakes effects in Managua and California in 1972
(Kumekpor et al., 1989)

While natural hazards will continue to occur, human action can either reduce or enhance the vulnerability of
societiesto these hazards. Using the forecasting and early warning systems is one way of preparing for naturd
disasters. Following regional disaster experiences during the past few decades governments decided there was need
for apermanent regional mechanism to coordinate disaster management activities. They often cooperate with local
universities or other scierntific institutions. This way the centres are able to make an immediate and coordinated
response to any disastrous event. What is more, they play an essential role in educating the local population and
trainingthe staff of different organisations. Electronic medialike theinternet, television and radio play an important
roleintheforecasting and warningsystems. Television and radio are particularly vital inproviding local information
aswell (Burton, n.d.). Many of the monitoring and early warning systems are based on remote sensing, especially
on satellite observation. It is only through bilateral or multilateral cooperation that we can afford these very
expensive and high-tech systems (see also section below on International Cooperation).

Some major forecasting and warning centres, global or regional, are:

National Earthquake Information Centre (NEIC);

National Hurricane Centre — Tropical Prediction Centre (NHC/TPC);

Caribbean Disaster Emergency Response Agency (CDERA);

Asian Disaster Reduction Centre (ADRC);

Committee on Earth Observation Satellites (CEOS), Disaster Management Support Group (D MSG);

Hazards Research Lab (HRL).

In short, natural disasters cannot be prevented, but measures can be taken to eliminate or reduce the possibility of
trouble (Brandt-Grau, 2000).

Many useful and practical websitescan be found on the internet on natural disasters, their prediction, response
and recovery. At the very least, thewebsites from the Natural Hazards Center, CDERA and CARDIN (Caribbean
Disaster Information Network) should be checked.

Much has been written about all kinds of natural disasters. For a selection of recent general literature see Abbott,
2002; Alexander,2000; Anonymous, 2001c; Bell, 1999; Bradford etal ., 2001; Burtonet al.,1993; Chapman, 1999;
Davis, 2001; Ebert, 1997; Erickson, 2001; Godschalk, 1998; Harris, 1990; IDNDR, 1997; Ingleton, 1999;
Junchaya, 1999; Kovach, 1995; Kreimer et al., 1991; Lewis, 1999; Martin, 1998; McCall et al.,1992; McCann et
al., 1995; Mishraetal., 1993; Mitchell, 1999; Sinha, 1992; Smith, 2000; Varley, 1994. Especially for Latin America
see Talero de Husain et al., 1996 and Zavala et al., 1985. For building on safety in disaster-prone areas see the
bibliography by Clayton etal., 1994 and Coburn, 1995. For the protection of (historical) buildings against natural
disasterssee Nelson, 1991. For early warning systems e Burton, n.d.; Carraraet al., 1995; IDNDR, 1998; Oliver,
1989.

For therest thereare numerousjournals like the Journal of Natural Disaster Science, Natural Disaster Studies,
Natural Disaster Survey Report, Natural Disaster Reduction and Natural Disaster Science.

The following natural disagers are discussed below: tropicd cyclones, forest fires, earthquakes, volcanoes, floods
and landslides.

6.3.2 Tropical cyclones

Tropical cyclones combine destructive winds with storm surges and exceptional levelsof rainfall. The adjective
‘tropical’ isused for good reason, as one of the conditions necessary for acyclone to develop into anatural disaster
isthat it hasto be located at |east 4 - 5 degrees latitude from the Equator. Tropical cycloneisthegeneric term used
by the World Meteorol ogical Organisation to define weather systemsdevel oping over tropical or subtropical waters
in which winds exceed 34 knots or 63 km/h. An average cyclonecan bring more than 250 millimetre of rain in less
than a day and have wind velocities of 200 km/h. Tropical cyclones also have a definite organised surface
circulation. In the Atlantic and Eastern Pacific they are called hurricanes, in the Western Pacific typhoons, in the
Indian Ocean just cyclones and in Australia, Willy-Willy (Anonymous, 2001b).

Strangely enough cyclones can have positive effects too. In an old article Sugg discusses the drought-breaking
effects of some tropical cyclonesinthe USA and tabulateswhich cycloneshave been most beneficial in this respect
(Sugg, 1968).

As aresult of cyclones buildings and their contents are endangered, damaged by enormous wind-forces and
storm surges, causing landslides and flooding. Public utilities like power lines, water and gas distribution lines, and
drainage systems are subject to severe damage. Fallen trees and flying debris cause damage. Communication is
difficult astelephonelines, radio and tel evisionantennaeare blown down. Roadswill be blocked by debris or fallen
trees (Anonymous, 2001b).



The damage inflicted on objects after a cyclone consists mainly of water damage, mould and mechanical harm.
Not all staff return after a cyclone, some are evacuated and others have important private problemsto solve (Doig,
1997). Thereisalso the psychological reaction after adisaster. Corbett writes: ‘ However, there was ample evidence
of apathy resulting in further damage by rain during the week s following the cyclone, and resulting unnecessary
mould problems’ (Corbett, 1974).

A low-lying coastal site isa bad choice for a repository. In the case of a small flat island country, subject to
typhoons, the most suitable site for an archive building might be on the leeward side (Thomas, 1987). Historic
buildings that are well maintained are more likely to survive a disaster (Nelson, 1991).

The roofing and drainage sysemsare very important. Pitched roofs and a good drainage system ensure arapid
removal of rain water. Cyclone shutters for all glassed areas will prevent broken glass from flying debris. Cyclone
shutterslook like garage roller doors. The external openings of mechanical and electrical plant rooms should be
covered with cyclone dampers. Dampers seal all openings and reduce the pressure on the building. They look like
columns of louvers. Each year before the cyclone season, the shuttersand dampers must be ingpected to be sure they
work properly when necessary. After a cyclone warning it is important to inspect surroundings and remove all
objects that might serve as airborne missiles. Shutters and dampers must be closed. Air-conditioning systems must
be shut down so that in the case of fire the damage is not widespread (Ling, 1998).

The shelving units must be anchored securely to floor and ceiling. Boxes can reducethe damage enormously.
Files should never be put on the floor, not even for a few days (Buchanan, 1988; Corbett, 1974; Fortson, 1992).

The International Committee of the Blue Shield (ICB S) planned a conferencein 2001 for cultural institutesin
the Caribbean and Central America. The conferencewas dedicated to preventive measures and the recovery after
tropical cyclones (see ICBS website).

The websites of the Purdue University Weather Processor and the National Hurricane Center provide storm track
charts and text-based tables for stormsand plenty of links to satellite and radar imagery. There are many other
publications on tropical cyclones, but they cover different aspects. Doehring and Williams analysed 181 tropical
cyclonesthat have struck Floridasince1971; Shaw gives a history of tropical cyclonesin the Central N orth Pacific
and the Hawaian Islands between 1832 — 1979; Pidke gives an overview of this meteorological phenomenon,
including a tracking map of the tropical cyclones in the Atlantic Ocean and Gulf of Mexico from 1871 to 1989;
Smithson discusses the changing impact of cyclones; Morris discusses a certain global model for early warning
systems; Nelson deals with how to prepar e, respond and recov er adequ ately to protect historical buildings from the
next disaster(Doehring et al., 1997; Morris, 1990; Nelson, 1991; Pielke, 1990; Shaw, 1981; Smithson, 1993). For
the destructive force of a hurricane see Corbett, 1974 and Loose et al., 1992. For buildings on an earthquake site
see Mayo, 1988 and James Cook Universty of North Queensland, 1978. For more on tropical cyclones see Aarson,
1989; Anonymous, 1989b; Mathieson, 1983; Trinkley, 1993b.

6.3.3 Forest fires

Fireisacomplex phenomenon and, if encountered without adequate knowledge, can threaten an archives building,
itsholdings and surroundings. Fireiscomplex becauseitishighly variablein space and time. Thisvariability isalso
seen in successive fires in an area — the fire regime — where the type, frequency, season and intensity of fire vary
markedly. Much remains to be learnt about the effectsof repeated fires (Earth and Atmospheric Science, Purdue
University ESA website).

The interaction between people and nature is not without danger, beit inthe USA wheremore than four out of
fiveforest firesare started by people, according to FEMA, or Canada where people are responsible for starting two
out of every threeforest fires (Todd etal., n.d.). Forestfires can have several causes, one of them being lightning.
Under extremely dry conditionsforestfires areapotential hazard. The greatest danger associated with the Nigerian
dry sandstorm, the harmattan, is the outbreak of fire. The dry and brittle nature of thisweather pattern makes
everything susceptible and the season rarely passes without reports of fire. Homes, markets, offices, schools,
librariesand even vehicleshave been destroyed, resulting in saggering losses of property and valuable documents
(Ezennia, 1989).

Another cause of forest firesis the agricultural tradition of slash and burn. In slash and burn cultivation afield
iscleared by felling treesand burning the bush; the ashes return nutrients to the soil. Fields are used only for several
years and are then allowed to lie fallow for a number of years. This is the practice in certain sections of Nigeria.
Besides slash and burn cultivation, hunting tribes burn bushes to aid hunting. In both cases, the uncontrolled
practices have taken a heavy toll (Ezennia, 1989).

Much has changed in thefieldof fire fighting. Today, early detection is an important component in thetotal fire
management system. For exampl e, during the past 30 yearsair patrols have replaced |ookouts as the main forest fire
detection method and high altitudeinfrared detection systems offer agood solution to poor visibility (Kourtz, 1987).
Spatial analysisis another forest fire preparedness planning method to prepare properly for afire (Lee et al., 1989).

Itis clear that buildings and equipment must providethe basic measures for protecting collections against fire
(see also above section on Disaster Planning — Prevention — Fire). The first step isto make a safety zone around
the building. For pines a safety zoneof 100 feet isrequired at least, asarule 50 feet isthe minimum. All dead trees,
plants and shrubsin this zone should be removed. The trees around the archives building should be paced 30 feet
apart and be pruned to 10 — 15 feet in height. Stone and gravel can be used as fireproof mulch around buildings.
Sometrees and plantsresist fire better than others Ice plant, aloe, currant, hedging rose, maple and poplar are more
resistant than pine, fir or conifers (see also section on Building). Flammable materials likefirewood must be gored
more than 100 feet from therepository. A fireinarural setting is often very hard to control. When the organisation
islocated in awood far from fire stations or water supplies, it should be prepared to face the threat of forest fires.
If thereisno firehydrant in dose proximity to the building it isrecommended that an alternativewater source(with
pump) is created, like a pond or a well. It is also necessary to make sure that emergency vehicles can reach the
building (Trinkley, 2001).



Aswith other natural disasters, there are many websites on the intemet on forestfires. The National I nteragency
Fire Center (NIFC) and the National Fire Plan websites are both US-based organisations and give a lot of useful
information on wildland fire in general.

Hirsch and his colleagues compil ed a bibliographic listing of about 2200 wildland-urban interface resource
materials. They provide information on a diverse spectrum of topics related to fire management in the wildland-
urban interface ranging from building materials and hazard reduction techniques to disaster management, politics,
and sociological issues (Hirsch et al., n.d.).

For further reading on forestfires seeDudley, 1997; Eberlee, 1998; Gold Coast Council, 1998; Johnson et al.,
2001; Mansanet Terol,1987; McCannet al., 1995; McKaigeetal., 1997; Trinkley, 1993aand 2001; Whittall,1992;
Zweck, 1983.

6.3.4 Earthquakes

An earthquak e is a sudden, rapid motion of the earth caused by the breaking and shifting of rock beneath the earth
surface. At any time of the year and at any time of the day or the night an earthquake can occur. Smaller
earthquakes, the aftershocks, can follow the main shock. Aftershockscan occur in the first hours, days, weeks or
even months after the quake. Throughout the world 70 to 75 damaging earthquakes occur each year. The strength
of an earthquake can be measured by magnitude or intendty. The Richter scale measures the magnitude and the
modified Mercalli scale measur estheintensity. W here earthquakes have occurred in the past, they will happen again
(CDERA website).

It ispossible to predict earthquakes but the resdentshave only several hours leeway. Advance preparation for
the eventuality of an earthquake is much better than to start preparations after the warning (Fox, 1999). Earth
scientists began recording earthquakes about 1880, but it was not until the 1940sthat instruments wereinstalled in
buildings to measure their response to earthquakes. The number of instruments installed in structuresincreased in
the 1950s and 1960s (Celebi et al., 1995a).

Today, many ingitutions and organisations are watching out for earthquakes. One of them is the US-based
National Earthquake Information Center (NEIC). It operates a24-hour-a-day service to determine the location and
magnitude of significantearthquak esin the United States and around theworld asrapidly and accurately aspossible.
Every day the systems become more sophisticated and are readjusted when necessary. One of those sysemsis the
Global Seismic Hazard Assessment Programme (GSHAP) that was launched in 1992 by the International
Lithosphere Programme (ILP) with the support of the Internationa Council of Scientific Unions (ICSU). The
GSHAP project, which was terminated in 1999, canstill be accessed through the NEIC website, and gives maps and
technical information on earthquakes worldwide (see McGruire et al ., 1995).

Earthquake related hazards include: collapsing buildings and bridges, flying glass, disrupted utility services,
fires, landslides, flash floods, falling rocks in the mountains and in low-lying coastal areas tsunamis, i.e. huge
destructive ocean waves (CDERA website). The damage or collapse of buildings, as well as other structures causes
the majority of deaths and injuries from earthquakes. These losses can be reduced through documenting and
understanding how structures respond to earthquakes. Gaining such knowledge requires a long-term commitment
because large devastating earthquakes occur at irregular and often long intervals. By monitoring how structures
respond to earthquakes and applying the knowledge gained, scientists and engineers are improving the ability of
structures to survivemajor earthquakes. This has led to many revisions and improvements in building codes. One
of the reaults of seismological research was the flexible roof design (Celebi et al., 1995b). Another fact to emerge
from the growing body of such recordsis that themovement close to an earthquake’s source is much stronger than
once thought (Celebi et al., 1995a).

First when planning an archives building, it is imperative to determine a site that is safe. Identifying the
geological structure of the grounds before building is advised, aswell as checking if the location is a potential
landslide hazard. When building in an areathat is prone to earthquakes it is necessary to use a construction that is
seismic resistant, following the local seiamic building standardsand safe land use codes, if available. It isimportant
to realise that when we cannot prevent an eathquakethen the least we can doislearn from them in order to reduce
future damage (see Anonymous, 1989c; Geis, 1988 and Joice, 2001).

Many adaptations to conventional buildings are possible to reduce the effects of an earthquake. H owever, it is
not possibleto build earthquake-proof constructions (Anony-mous, n.d., a). Adherenceto building codes canreduce
losses caused by an earthquake since they are the public's first line of defence against the effects of earthquakes
(Celebi et al., 1995a). All parts of a building, situated in an earthquake prone area, should, in essence, be attached
to each other. The whole building should be bolted to the foundation, asit islesslikely to be severely damaged. The
building must be designed to be flexible and should hold together when it is shaken from side to side, and up and
down (Fortson, 1992).

Timber structuresare considered the most earthquake resistantamong traditional forms of architecture, provided
their joints are sound and insects or fungi do not attack the timber. H owever, timber buildingsarevulnerableto fires,
which often follow earthquakes (Feilden, 1987). The Incas traditionally built their homes with very thick tapered
walls. These structures could resist the worst of earthquakes and landslides. They also built a drainage sysem that
stabilised the slopes against landslides (Fox, 1999). It is not necessarily expensive to build an earthquake-safe
edifice. For example, the Anglo-Indian architect Laurie Baker chiefly uses local building materials, and cost and
energy effective techniques to build shock safe dwellings (Hochschild, 2000; Kremp, 2001). Thus architectural
decisionsconcerning site planning, building configuration, and other construction practices arecrucial deter minants
in the overall performance of a building during an earthquake (AlA, 1992).

An older buildingmay have later additions, which may beweaker than the original areas. The foundation must
be check ed for possible damage by termites Buildings that are retrofitted and prepared for a possible earthquake
and regularly maintained, are much morelikely to survivewith minimal damage (Nelson, 1991). Straps, cables and
centrerods minimise thepossibility of collapse while having aminimal impact on the historic building fabric (Tolles
et al., 1996, 2000 a and 2000 b).



Insidethe building electric cables, water lines and gas pipes should befitted with devices that prevent breakage.
High buildings’ sprinklers and fire alarms can go off during an earthquake even if there is no fire. A dry pipe
sprinkler system is preferable in a seismic active zone. Dangerous chemicals in the conservation room should be
stored in special cupboards, which must be securely bolted to floors and walls (Cornu et al., 1991).

To prevent, or at least diminish, the earthquak e effects several precautions can be taken in the storage room.
Shelving may collapse and the contents be thrown on to the floor. Few books can withstand such treatment. Fire and
water damage often result fromseismic activity (B randt-Grau, 2000). The storage units should be anchored securely
to walls, floors and ceilings. Shelving units that are back-to-back should be bolted together. Back panels or X-
bracing will make the shelving units more stable. In compact or moving shelving the materialsare not thrown to the
floor but people can be injuredif the units moveduring a quake. Anautomatic aisle-locking deviceis the solution.
Boxes protect files and books and reduce physical damage if they fall from the shelf. They also prevent unbound
files from scattering over the floor. Drawers and doors of cabinets must be closed. Nylon webbing across the
openings of shelving units can cach objects in case they dide outwards during an earthquake. Heavy objects must
always be moved to lower shelves (Cornu et al., 1991; Fortson, 1992).

Relevant websites on earthquake disager are the stesfrom CARDIN, CDERA, ADRC, USGS (United States
Geological Survey).

For publicationson the effects of earthquakeson archival institutions see Ezennia, 1995; Lemmon, 1991 and
Ling, 1998. For buildings and earthquakes see AlA, 1992; California Seismic Safety Commission, 1992;
International I nstitute of Seismology and EarthquakeEngineering,1992; Key, 1988; Kreimer, 1989; Norton, 1985;
Stulz et al., 1976. The coming ICOMOS (International Council on Monuments and Sites) -Proceedings of the
Inter national conferenceon the seismic performance of traditional buildings Istanbul, Turkey, Nov. 16 — 18, 2000
promisesto be very interesting too. Naeim edited a seismic design handbook and Shelton published seismic safety
standards for library shelving (Naeim, 1989; Shelton, 1990).

For general publications on earthquakes see Agbabian et al., 1990 and 1991; Anonymous, n.d. a; Erickson,
2001; Harris, 1990; Joneset al., 1982; Kumekpor et al., 1994; McCann et al., 1995; Pichard, 1984; Tilling, 1991.

6.3.5 Volcanoes

A volcano is a mountain or hill with an opening or vent from which volcanic materials such & lava, fragmented

rocks or gases are ejected during an eruption.

A recent count indicates that in the past 10,000 years 1511 volcanoes have erupted in about 60 countries.
Volcanoes are located in specific parts of the world, most of them being found on plate boundaries. Volcanoes are
formed in subduction zones, spreading zones and hotspots (Simpkin, 1994). Japan and | ndonesia are the major areas
in the world of activevolcanoes followed by the USA. Since 1980, as many as five volcanoes have erupted each
year in the United States (FEMA website).

A volcanic eruption can directly or indirectly be the cause of all kinds of hazards (CDERA website):

» blasted projectiles. The projectiles can damage buildings, sometimes being hot and starting fires.

« mud flows. Volcanic rock and debriscan mixwithlakesand form anear solid flow that swallows up everything
it encounters. Mudflows arealso called lahars.

» pyroclastic flows and ashfalls. These flows are mixtures of hot gases, ashes, small fragments of rocks, and
pumice. They can move with a speed of more than 100 km/h and cause lung problems and skin burns. Buildings
can easily catch fire, and heavy ashes will damage aflat or low-pitched roof.

e gases. Gases can be harmful to the inhabitants.

* lavaflows. Lavaflowsarevery dangerousflows of extremely hot molten rock. They can destroy everythingthey
encounter.

¢ local earthquakes.

e tsunamis. Tsunamisis Japanese for tidal wave.

Many websitespay attention to vol canoes and current volcanic activity. Thevol canologist Frangois Beauducel, from
Guadel oupe published a bibliography on the Indonesian Merapi volcano and included link sto specialised journals.
The sites of the United States Geological Survey (USGS) that host sveral observatories such asthe Hawaiian
Volcano Observatory and the Cascades Volcano Observatories are especially worthwhile. Also see the volcano
pages at the sites of the Michigan Technological University (Geological and Engineering Sciences), T he Electronic
Volcano hosted by Dartmouth College, the Volcano World, Smithsonian’s Global Volcanism Program,and CDERA.
In contrast to the amount of general literature on volcanoes no references could be found on preservation in
archives, museums or libraries, and volcanic hazards. For further reading see Chester, 1993; Erickson, 2001;
Gandru, 1997; Hall, 1991; Harris, 1990; McCann et al., 1995; Sigurdsson et al., 1999; Tazieff etal., 1990.

6.3.6 Floods

Of all the natural hazards capable of producing adisaster, aflood is by far the most common in causng loss of life,
human suffering, inconvenience and widespread damage to buildings, structures, crops and infrastructure
(Anonymous, n.d., b).

A flood is an abnormal rise of the water level of the sea or rivers lakes. Floodwater can be deceptively strong.
Fresh water moving at 4 mph (6,4 km/h), a brisk walking pace, exerts a force of about 66 pounds on each square
foot (29,7 kg / 0,3 m?) on anything it encounters. D ouble the water speed to 8 mph (12 km/h) and the force rises to
about 264 pounds per square foot (119 kg / 0,3 m?). That is enough force to force a car or lift atruck off aflooded
road if water reaches door level (Disaster Relief, n.d.).

Floods can be caused by heavy rainfall e.g. after a cyclone, dam failures storm surges and tsunamis. A flood
may be a natural phenomenon, but its effectsare often exacerbated, perhapseven caused, by unwise activities. For
instance, people increase their susceptibility to flooding when they live in low-lying coastal areas, occupy gully
banks, live in the flood plain of major rivers or reside in the lower sectionsof closed limestone valleys. Such risks



could be minimised by identifying such areasviaaFlood M apping Programme, learning the flood history of the area
from older residents and respecting the natural water courses (Anonymous, n.d., b).

Another major cause of flooding is blocked drainage. During periods of heavy rainfall the refuse that blocks the
drains has a damming effect and prevents the water from flowing freely, thus creating overflows and ultimately
givingriseto flooding. Deforestation can be another well-known reason for floods. Without the tree root system the
rainwater runs freely down the slopes carrying everything, including soil and debris with it (Anonymous, n.d., b).

Flood mitigation measures in general deal with two main areas: control of the river and control over the land,
includingland usepolicies. Control over theriver includes measureslike channel improvement and the construction
of reservoirs to store excess amounts of water. Control over land includes the construction of terraces and
reforestation. These ar e just afew of the possible measures(CDERA website). The onlytotally effective protection
against flooding caused by ariver overflowing is to choose a site that is sufficiently high up to rule out this danger
(Duchein, 1988).

At aworkshop of the UN Economic and Social Commission for Asia and the Pacific (UNESCAP) at Bangkok
in 1991 a delegate noted that 80% of all victims of water-reated disasters live in Bangladesh, China or India. It
appears that the low-income countries are the worst effected by flood disasters. It also becameclear that most flood
disasters victims live in rural areas and belong to the poorest section of the population (UNESCAP, 1990).

Preparing for a disaster isthe best defence. Thus, when choosing a site for an archive, library or museum it is
important to investigate therisk of aflood. The building itself requires a structure that can withstand water pressure
or the velocity of flowing water. Proper anchorage of the building prevents fl oatation of the foundation. In several
countriestraditional houses are built on pol es to diminish the damage of flooding. For institutions of cultural heritage
the elevation of the basement may be a solution (CD ERA website). Needless to say that the roof is important to
prevent invasion of water (see section on Damage —Water). Roof coverings must be ableto resist heavy rainfall and
the covering should be fixed tightly so that the wind is not able to tear it off. Flatroofs and skylights are a hazard,
as are walls made of non-waterproof materials e.g. porous stone. A double thick wall with a void between them is
advisable in flood-prone areas. All openingsin thewallslike doors, window s, vents, air holes, etc. are arisk. They
must be watertight and shutters are agood protection against heavy ran. All windows must be placed well above
theground level (Duchein, 1993) . Metal flood shields bolted into place will reduce water penetration through doors
and windows, alternatively old sandbags or sheet metal coverings can be used (Fortson, 1992). T he sandbag has a
modern version: the water absorbent cushion. It absorbs the water and when swollen actsas a sandbag. After the
disaster checks must be made for water accumulation in hiddenareaslike attics, fal se ceilings and compact shelving.
Water can also damage the fire detection or fire suppressing systems (Fortson 1992).

Alarmscan be ingalled to detect water in storage rooms water. They can be connected to a central regponse
facility but if that is not possible self-contained unitslast up to 72 hours. Archival boxes, again, areagood protection
for paper and books. Most boxes resist water and give some protection even when the water is contaminated with
salt or other depositsof floodwater. As mentioned before(see section on Damage — Water) shelvesmust beat least
four inches off the floor. Collections stored temporarily must never be placed directly on the floor, but always on
a pallet. If there isnot enough time to move a collection out of avulnerable area, the shelving units should be
covered with plastic sheets. They must not be covered longer than 48 hours and they should be checked every 12
hours for mildew. Always keep asupply of plastic sheets, heavy-duty tapeand scissors inthe storage rooms ready
for use (Fortson, 1992).

The disastrous flood in Florence in 1966 severely damaged the holdings of the National Library. However, it
also brought the concept of the conservation of library materials to the attention of the library public (Lan, 1990).
The river water, channelled through narrow streets, travelled at up to 80 miles per hour and poured into Italy’s
National Library, drenching thousandsof manuscripts(Nelson 1991). The 1997 flood in Poland affected about 80
librariesand destroyed around 300,000 volumes, the value of which is egimated at US $700,000. On top of that,
the material losses in buildings and furnishings are estimated at US $1 million (Wolosz, 1999).

Water-related natural disasters bring confusion and destruction to a large segment of the community. This
complicates the recovery. Staff may have other problems at home, lack of asdstance from locd authorities or
shortage of supplies (Fortson, 1992).

Today the effects of water on documents are well know n. Seawater is more damaging than fresh water due to
the corrosive effects of sea salt. Flood water can be polluted and can cause particular damage to paper (see section
on Damage — Water). Paper and books may also be covered with mud and dirt (Duchein, 1993; Waters, 1993). For
the recovery of wet paper and books see section on Disaster Preparedness — Recovery. Audio-visual materials,
photographs, microforms, magnetic media and other discs, are also vulnerable to water, and the damage depends
on the type of the material, the length of exposure to water, its temperature, etc. (Brandt-Grau, 2000).

For websites on water-related disasters see D artmouth Flood Observatory, Flood Hazard Research Centre
(FHRC), International Tsunami Information Centre (ITIC).

Anonline bibliography on floodscalled EI Nifio and flooding, a global resourceis published on the websiteof
the Center for Ocean and Atmospheric Prediction Studies.

For further reading see Anonymous, 1992; Corning Museum of Glass, 1977; Ezennia, 1995; Lucchitta et al.,
1999; McCann et al., 1995; Rees et al., 2000; UNESCAP, 1990; Wolosz, 1999.

6.3.6.1 Tsunami

Tsunami is Japanese for atidal wave and is considered a special kind of flood often caused by an earthquake. T his
wave can move over the ocean ata speed of 800 km/h. Tsunamis remain an ever-present threat to lives and prop erty
along the coastsof most oceans of the world.

Most of the websites on natural disasters will also cover floods. For information exclusively on tsunamis see
the National Tsunami Hazard M itigation Programme website hosted by the NOAA (National Oceanic and
Atmospheric Administration), andthewebsitesof theNational Tidal Facility, the I nternational Tsunami Information
Center, Tsunami hosted by the Earth and Space Sciences at the University of Washington.



Tsunamis are studied closely; for more on this resarch see Hebenstreit, 1999; Tinti, 1993. For the history of the
tsunamis in the Mediterranean Sea see Soloviev, 2000. Also check the coming Proceedings of the Tsunami Hazard
Mitigation Programme Review and the IUGG International Tsunami Symposium (ITS 2001) held at Seattle,
Washington on 7-10 August, 2001.

For particular information on building and design for tsunamis see National Tsunami Hazard Mitigation
Program, 2001. For more on tsunamis see Bernard, 1991; Keating etal., 2000; Tsuchiya etal., 1995; USGS, n.d.

6.3.7 Landslides

A landslideisthe trangport of soil and rocks downhill as a secondary effect of earthquakes, tropical cyclones, heavy
rainfall or volcanic eruptions. Landslides are awide spread geological event. They may have a speed varying from
10 miles per hour (16 km/h) up to 35 miles per hour (56 km/h). The consistency of debris flow ranges from watery
mud to thick, rocky mud that may carry large items like boulders, trees, and cars. Debris flowsfrom many different
sources can combine in channels and their destructive power may be greatly increased. Everything in the path of
the landslide will suffer damage. It will destroy buildings, obstruct roads and waterways and break down
communication lines. Floods can easily result from landslides It isestimated that in the United States landslides
annually claim from 25 to 50 casualties and cause up to US $2 billion in damage (FEMA website). At the end of
December 2000 heavy rainsled to terrible mudslidesin Varagas, nearby Caracas, Venezuelakilling 20,000 people.

General mitigation measures are good drainage systems, land reform by terracing, reforestation to prevent
surface slips, and ground cover with grass or crops. Buildings, especially those with weak foundations, built on a
steep slope or at the base of a steep slope are threatened by landslides (CDERA website).

The website of theNational Landslide Information Center will givemorespecificson US landslideev ents. Their
SearchableNational Landslide Information Database gives plenty of relevantliterature. For morereadingsee Cruden
et al., 1997; Dikau, 1996; Erley, 1981; Keating et al., 2000; Mulder, 1991; Reeves, 1982; Slosson et al., 1992;
Tianchi, 1990; Turner et al., 1996.

6.4 Man-m ade Disasters

6.4.1 Introduction

Even if itistruethat our libraries are overflowing with books, never beforein the history of mankind hasthere been
acentury as destructive to books as the twentieth. Two world wars and numerousarmed conflicts have exacted their
toll, many totalitarian regimes have purged libraries of publicationsand what is |eftis often damaged by water or
fire. Man has been moredestructive to the culturd heritagethan nature. Most of thisdamage is caused wilfully. To
list all the causes of destruction and damage in aworldwide frequency and priority order is notfeasible. Each region
has its specific range of problems (Hoeven et al., 1996).

Record custodians may think of disasters aslarge, catastrophic events such as tornadoes or floods — dramatic
natural events over which thereislittle, if any, control. Y et many disastersare eventsthat only affect records within
asinglerepository. But whether large or small, disasters can threaten the security of records. A single fireor flood
can erase substantial portions of the unique recorded history of acommunity. To preparefor adisaster, we must first
become aware of the potential dangers records face (Read, 1994).

ICOMOS, theinternational NGO dedicated to the conservation of theworld's historic monuments and sites, has
made its most recent report on Monumentsand Sites in Danger available. From more than 60 countries the whole
range of man-made dangers to cultural heritage is mapped, from the criminality of illegal excavations, the |ooting
of churches for the international art trade, to the impacts of mass global touriam. The report is afirst step toward
recognising and recording monuments at risk, collecting information about the dangers they face, promoting action
where catastropheshave already occurred, inspiring further commitments on national and international levels and
providing an additional positive impulse for existing institutions already at work in this field (Bumbaru, 2000).

The following man-madedisasters can b e distinguished and will be briefly discussed below: war, theft, neglect
and vandalism.

For further reading on security in general seeAgebunde, 1988; Baxi, 1974a; Liston, 1993; M enges, 1990; Nwamefor,
1974; Onadiran, 1986; Shepilova, 1992; Soete etal., 1999; Tefenra, 1986; Thapisa, 1982.

6.4.2 War

In situationsof war archives are exposed to severe risks. It would take a very long time to compile alist of all the
librariesand archivesdestroyed or seriously damaged by acts of war, bombardment and fire, whether deliberate or
accidental. No list has yet been drawn up of theholdingsor collectionsalready lost or endangered. The Library of
Alexandriais probably the most famous higorical example, but how many other known and unknown treasureshave
vanishedin Constantinople, Warsaw, Florence, or morerecently in Bucharest, SaintPetersburg and Sar ajevo? Sadly
the list cannot be closed. Within the framework of the Memory of the World Programme, H. van der Hoeven and
J. van Albada attempted to list major disasters that have destroyed or caused irreparable damage during the 20th
century to libraries and archives(Hoeven et al., 1996).

There are holdings dispersed following the accidental or deliberate displacement of archives and libraries. In
the midst of armed struggle cultural heritage is liable to destruction. In isolated cases the records are actually the
target of the conflict and are wilfully annihilated, as isillustrated by the destruction of the Records Office in Bo,
SierralLeone. Inthis case aggrieved citizens swoo ped on the record office since it was government property and thus
represented the enemy (Alegbeleye, 1999; Frojd, 1997). On the other hand, archives are a good source of useful
information for the aggressor. In this instance they are often accidentdly damaged in an attempt to hit other targets
(Haspel, 1992).



Ideally the world population should consist only of convinced pacifists. Sadly the cruel reality disturbs this
dream and teaches otherwise. War cannot be stopped but at least some precautions to mitigate the detrimental
consequences can be taken. Once again the building itself is the first line of defence. The location of the archive
should be as far aspossible from strategic sites and town centres (Haspel, 1992). Building underground is another
possibility to protect the collection againstthe effects of war (Haspel, 1992; Ling, 1998; Duchein, 1988). There are
some disadvantages on building underground. It isvery expensive and flood is a serious hazard (see also section on
Building — Underground Building). Institutions that have actually built their repositories underground include Tel
Aviv University (Israel), National Archives of Norway (Norway) and Diet Library (Japan). When building
aboveground the wallsshould be thick enough to withgand a seriousbomb attack and be without windows. Gasand
electricity lines should be asfar aspossible from the archival materids. The building should be equipped with good
fire fighting facilities (Haspel, 1992).

Institutions safeguarding cultural heritage are also know n to come under attack from terrorists. In some of its
consequences terrorism resembles war and many precautions against war also hold true for terrorism. In this case
security is of the utmost importance (see also sections below on Theft and Neglect and vandalism).

During the planning and construction of thenew Public Record Office in London much attention was paid to
the security of the holdings. The intention was to prevent people gaining access at night and to prevent vehicles
approaching the building too closely because of the possible threat of car bombs. A fence with only two entrances,
one for carsand one for pedestrians encloses the site. Parking is not permitted within a specified distance to the
office (Thomas, 1992).

Unfortunately the most recent terrorist attacks in the USA, the destruction of the Twin Tow ers of the W orld
Trade Center in New York on September 11 2001, show that it is impossible to rule out a terrorist attack one
hundred percent. U nder these circumstancesthe FEM A has had to change the promise put forward in their fact sheet
on terrorism that aterrorist attack in the USA remainspossible, though is unlikely (FEM A website). T he only way,
it seems, to fight terrorism is to put much effort in taking precautionary measures.

Other preventive measures should be taken too. Inventories must be copied several times, for example on
microfilm, and should be stored in different places, muchasnormal archival practice. The preparation of inventories
that list priorities is very helpful, giving instructions on what to save first in case of danger. Many lessonscan be
learned from a retrieval operation after an incident. Identification and documentation of the collection ae very
important for recovery. Objects that are properly packed or boxed are safer. In a possible conflict zone boxing is
more urgent as it prevents damage to the objects if they are looted or evacuated. The objects might be marked,
possibly with UV-markers (Ultraviolet). This has the advantage that in the first instance the text isinvisible to the
naked eye. Whether thisis proper preservation practi ce or notremainsto be seen (Norman, 2000). In the worst case
the holdings should be evacuated to a safe and secure place (Frojd et al., 1997).

Naturally the International Committee of the Blue Shield (ICB S) has many programmes to protect cultural
heritage in time of armed conflict, since this was its initial task (see also section on International Cooperation —
ICBS). The Blue Shield is an important component of a Risk Preparedness Scheme, a coherent plan of action for
collaboraion among various international and regional agencies and organisations. It tested models for risk
preparedness and Blue Shield operations will be customised in each country to reflect national and local, legal or
juridical, organisational and technical practicesand differences aswell ascultural values and possible risks peculiar
to the nation or the locality (ICOMOS-ICBS website).

It is obvious what an armed conflict can do to repositories. The damage to the objects is not all direct, much
being caused by the indirect results of the fighting. Buildings are often damaged leaving the holdings almost
unprotected to unwanted intruders and to the weaher. Also alot of harm is done due to fire and water-related
damage as aresult of clashes (Frojd et al., 1997).

Itisof the utmostimportance that experiences continue to be shared, no matter how sadthey are. The Zemaljski
Muzej in Sarajevo, BosniaHerzegovina and the Tiroler Landesmuseum Ferdinandeum in Innsbruck, Austria
together organised a congress about catastrophes and catastrophe managementin April 2001. 125 Participants from
17 nations shared their unfortunate experiences in catastrophic situations. What most had in common was the fact
that they were insufficiently prepared to deal with catastrophes in their museums. T he conclusion was that it is
important to exchange experiences to avoid making similar mistakes (Mader, 2001).

For some reason the consequences of the civil war for repositoriesin Nigeriain the 1960s appear to have been
documented very well, seeBankole, 1969; Bowden, 1974; Enu, 1970; Obi, 1971; Oluwakayode, 1972. For further
reading see Atkins, 1993; Dean, 1999c; ICA, 1996; Mukimbiri, 1996; Peic et al., 1999; Redmond-Cooper, 2000;
Varlamoff etal., 2000.

6.4.3  Theft
Unfortunately, theft is a common threat to records. For the greater part the threat to collectionsin storage comes
from internal theft, administrative loss and lossfrom external break-in. The staff, patrons or intruders may steal
objects. Archival documents rarely attract thieves because of their financial value, nor because they contain
confidentid information. It isquite rare for documents to be stolen as a result of a br eak-in. W hen thefts do occur,
they are usually carried out by readers of the reading rooms. In this respect, record offices should not be confused
with museums (D uchein, 1988). Nonetheless, judging from the length of lists on book theft in the USA, theftisa
popular occupation (Mason, 1975). The reason why not much is heard of these unfortunate events is that the
managers and curators warnt to keep the name of the library in quegion out of the news Book theft is simply not
acknowledged. Part of this behaviour can be explained by the fear of contagion. Libraries are always nervous about
revealing their vulrerability, but it is important to realise that book theft is a serious crime. Some stories are
unbelievable and read like areal life thriller. Perhaps there is some wisdom in the inscription of a 13th century
manuscript: ‘May he who steals you then be sent / A blow upon his fundament’ (see Reed, 1997).

The looting of collections by occupying forces isanother consequence of war and terrorism. A side effect of
warfare is the destruction of books used asfuel for cooking or as building material for recycling missing parts of



historic buildings(Peicet al., 1999). Inwar farethe paper heritageisrep eatedly reduced as available sourcesfor fire,
linings for damp floors, wrappings for market goods and even toilet paper (Rhys-Lewis, 1999).

Theft isnot only abig problem for archives and libraries. Every day museum curators are offered stolen artand
theillicit tradein non-western art especially isincreasing hand over fist. Aslong asthereisaready marketfor illegal
art in Europe and North America it is difficult for the developing countries to stop the theft of objects. In western
countriesalot of money is spent on technical measur es to protect the collection. But even if the government of a
developing country can afford the most advanced security measures to prevent art from being taken out of the
country, the attraction of easy money is likely to corrupt law enforcement agencies anyway. Only if public
institutions refuse to buy illegal art will it be possible to stop illegal art dealing (Eyo, 1986).

Since 1997 the Object ID project has enabled museums and art-dealersto check whether an object isstolenor
not before purchase. The goal of the programme isto realise aninternationally accessible and efficient information
system. An effective control system includes accurate documentation, identification and registration of stolen art.
At the same time it is an international standard for describing cultural objects. It is promoted by major law
enforcement agencies (FBI, Scotland Yard, Interpol), museums, cultural heritage institutions, art trade and art
appraisal organisations, and insurance companies. In 1999 the Object ID project found a new home at the Council
for the Prevention of Art Theft (CoPAT) (see Object ID website).

KIT Culture (Koninklijk Instituut voor de Tropen), in the Netherlands runs a programme to introduce a digital
registration system in museums in developing countries. The aim isto curb illegal trade in cultural heritage. It has
developed a museum documentation system for use in museums in fourteen countries in Africa, Asiaand Latin
America. In each museum a computer isinstalled with specially developed Object Identification (1D) software and
adigital camera, the so-called KIT Object ID kit. One press of a button caninform Interpol and custom authorities
that an object is missing. In this way, information travels faster than the stolen object (KIT Culture website).

There are anumber of databases published on the internet that register stolen art and books, like the private Art
Loss Register (ARL), theRed Lig of ICOM that concentrates on the looting of archaeological objects of Africa, and
Interpol (see Portes, 1996 and UNESCO, 1995). Most of these canalso be reached through the w ebsites of O bject-
ID and Museum-Security Network.

The precautions to curb theft are often called security measures. Security measures can be high-tech like
surveillance cameras and el ectroniclocks, or low-tech like limited accessto stack areas barsonwindows, traditional
locks and gates, human guards and staff surveillance (Bellardo, 1995). Controlled access for current users ensures
the availability of records for future generations (Read, 1994). A weak point in maintaining any security system is
the malcontents who may seek retribution through theft, destruction, or wilful mishandling of collections
(Anonymous, 1999).

In addition to technical methods of protection archivesshould issue security regulations. To enforce the rules,
reading rooms and the entrance should be supervised. A registraion procedure for visitors and general rules of
conduct should be part of the security regulations. W arning signs might help too and are usually a good reminder
of the rules. Experience teaches that storage rooms should not be accessible for all staff and strict adherence to
procedureson key sign-out and sign-in for locked areasis necessary for proper security (Duchein, 1988; Ling, 1998;
Storey et al., 1989; Thomas, 1987; Trinkaus-Randall, 1995).

There are also rules on how an archivist should handle the case of patron theft (Totka, 1993). Guards play an
important role in maintaining the security of archives, libraries and museums but guards are not fully trained in
security duties in dl countries. If they are semi-literate it is possible that they are unable to identify passes and
identity cards (Baxi, 1974a). The presence of trained security personnel on-site has made a real differencein a
number of libraries — it has even saved lives (Soete, 1999).

The design of the building can hel p to reduce the danger of crime. The reading rooms should be designed in such
away that it ispossible for the staff to supervise the public (Ling, 1998; Duchein, 1988). It should be remembered
that all security measures in the building design are only as secure as the quality of the materials and building
techniques. For example a lock is worthless when the materials used to construct the door, cabinet or window to
which they are attached, are of inferior quality (Dixon, 1999).

Though published quite some time ago, it might still be interesting to read the issue of the UNESCO journal
Museum, 1974 26(1), entirely dedicated to theft. A selected bibliography on art theft is available on the Museum
Security website. On the same website you will find an electronic bibliography of URL’s on Archaeology,
Antiquities, Theft, and Looting, and The Looting Question Bibliography: Web and Literary Resources on the
Archaeological Politics of Private Collecting, Commercial Treasure Hunting, Looting, and Professional
Archaeology.

For security manuals see Trinkaus-Randall, 1995 and Fennelly, 1983 (technically out-dated). For more on all
possible locks see Dixon, 1999. For further reading see Allen, 1990 and 1994; Jackanicz 1990; Lemmon, 1991;
Moffet, 1988; Okotore, 1990; Okoye-lkonta et al., 1981; Onadiran, 1988; Schmidt et al., 1996; Sozanski, 1999.

6.4.4 Neglect and vandalism

Neglectis mostly caused by carelessness or a shortage of money but it can al so be done on purpose. It covers several
topics: the maintenance of the building, the handling of the objects by gaff and patrons, and the pursuing of rules
by staff (see also sections on Building and Storage). Other forms of neglect concern objects related to minorities,
collectionsthat have been removed by occupying forces as trophies or collections that have been removed to safer
storage (Hoeven et al., 1996). These objects should be returned to their rightful custodians (see also section on
Preservation and Conservation — Preservation in Developing Countries — Artefacts From the Tropics). In the
meantime they must receive the same treatment in the sorage room as the other objects in the collection (Nieg,
1998).



Vandalism is frequently a sign of revenge (Hasan, 1974). This is confirmed by the report of a vandal who
slashed a Dutch Old Master painting with a knife in the Dor drechts Museum in 1989. The hooliganwas said to be
unemployed and disgruntled with the fact that foreigners are employed in Holland (Talley, 1989).

The Darwin facility of the Australian N ational Archives severely suffered from vandalism until a fence was
erected around the perimeter of the site(Ling, 1998). The area around the building should also be well lit Trees and
shrubs have the disadvantage that they can conceal people and can also be used to gain admittance to the building.
Good fencing hinders tresgpassers and restricts unlawful transfer of property (Baxi, 1974a; Duchein, 1988; Ling,
1998; Teuling, 1994). Random patrolsof thesite inthe silent hoursby security personnel isadvisable (Baxi, 1974a).

A survey of Indian museumsfrom the early 1980s reveal ed that greater damage to objects wascaused by neglect
on the part of the curator than by any other agency (Agrawal, 1982b). Through proper trainingand education these
problems could, at least partly, be prevented.

Most of the websites mentioned under War and Theft will have some information on neglect and vandalism.

6.5 International Cooperation

Many high-tech systems can only be realised through international cooperation. They contribute considerably to
disaster mitigation worldwide by integration with conventional disaster prevention systems.

6.5.1 WMO

The World Meteorological Organization (WM O) has been a specialised agency of the United Nations since 1951.
The purposes of the WMO areto facilitate i nternational cooperation in theestablishment of networksof stationsfor
making meteorol ogical, hydrol ogical and other observations; and to promotethe rapid exchange of meteorological
information, the standardisation of meteorological observation and the uniform publication of observations and
statistics. The World Weather Watch (WWW ) is the backbone of the WM O’s activities. WWW offers up to date
worldwide weather information. The Tropical Cydone Programme (TCP) is grouped under the WWW umbrella.
The TCP, which contributessubstanti ally tothe UN Internaional Decadefor Natural Disaster Reduction, isdesigned
to assist more than 50 countries in areas vulnerable to tropical cyclonesin order to minimise destruction and loss
of life by improving forecasting and warning systems, and disaster preparedness measures. Part of the hydrology
and water resources programme are specialised forecasts to aid communities and governmentsin flood prone areas.
The Regional Programme, with offices for Africa, the Americas, the Caribbean, Asia and the Pacific, provides a
regional focusfor all other WMO programmesand contributestotheir enhancement especially in new priority areas.

6.5.2 The Hague Protocol

A new 2" Protocol to the 1954 Hague Convention on the Protection of Cultural Property in the Event of Armed
Conflict was adopted by unanimous consensus on the evening of Friday 26 March 1999 in the Hague, the
Netherlands. The new Protocol represents the greatest advancein international cultural protection for decades. The
origind 1954 Hague Convention to prevent great |osses of important culturd property has failed over the pag 45
years, especially in the sortof dirty armed conflicts suchas civil wars that have been a constant feature of the post-
war world.

One of the major advances is tha since the signing in 1954 the Protocol has now been acted upon and
implemented at last. There will be two-yearly meetings of the States Parties, and the Stateswill elect a 12 member
Committee for the Protection of Cultural Property in the Event of Armed Conflict. The Committee will have aduty
to monitor and generally promote, and cons der applicationsfor both exceptional protection and financial assistance
from afund to be established under the Protocol. The International Committee of the Blue Shield (by name) and its
constituent eminent professional organisations will have important advisory standing roles in relation to the
Committee and meetings of States Parties and will be consulted on proposals for eg. exceptional protection
designation.

6.5.3 CARDIN
The Caribbean Disaster Information Network (CARDIN) was established in June 1999 to provide links with
Caribbean disaster organisations to widen the scope of the collection of disaster related information and to ensure
improved access to such material. In collaboration with its partnersit seeksto provide anew and dynamic approach
to accessing and disseminating disaster related information in a manner that adequately preparesfor and minimises
the effect of disastersin the Caribbean Region. From January 2000 the CARD IN New sletter has been published in
English, French and Spanish. Many or ganisations benefit from its activities, like government agencies, planning
units, statisticians, policy makers, researchers, and students The network covers the English, Dutch, Spanish and
French speaking Caribbean and is funded by the European Community Humanitarian Office(ECHQO). The L ibrary
of the University of the West Indies at Mona has been selected as the focal point for disaster information in the
Caribbean.

The Joint IFLA/ICA Committee on Preservation and Conservation for Africa (JICPA) has promoted the
establishment of national committees. At least thirteen countries, including South Africa, Botswana, Kenya, and
Nigeria, report having preservation committees. Accordingto G.O .Alegbeleye only the South African libraries have



disaster management programmes. He hopes that more African libraries will develop disaster management
programmes in the future through information available to national committees (Alegbeleye, G., 1999).

6.54 ICBS

The Blue Shield isthe cultural equivalent of the Red Cross. It isthe symbol specified in the 1954 Hague Convention
(see above) for marking cultural sites to give them protection from attack in the event of armed conflict. It is also
the name of an international committee set up in 1996 to protect the world’s cultural heritage threatened by wars
and natural disasters.

The ICBS, the International Committee of the Blue Shield,isthe standing emergency coordination and response
committeeof thefour principal UN ESCO -associated non-governmental professional bodiesfor thecultural property
area, i.e. the International Council on Archives (ICA), International Federation of Library Associations and
Institutions(IFLA), Intemational Council of Museums (ICOM), and International Council on Monuments and Sites
(ICOMOS). They work together to prepare for and respond to emergency situations tha could affect cultural
heritage and cover museums and archives, historic sites and libraries. T hey respect the following principles:

e joint actions;

e independence;

e neutrality;

e professionalism;

e respect of cultural identity;
e work on not-for-profit basis.

Itisvital that the international initiative is taken up and supported by local initiatives. Blue Shield Committees are
being formed in anumber of countries. The work of the ICBS was recognised in the Second Protocol to the Hague
Convention, agreed in April 1999 by 84 countries. This gives ICBS a new role, to advise the inter-governmental
Committee for the Protection of Cultural Property in the Event of Armed Conflict.

6.5.5 |IDNDRand ISDR

Atthebeginning of 1990 the United Nations (UN) launched the I nternational Decade for Natural Disaster Reduction
(IDNDR 1990 — 2000) to make people aware of how much they can do to make themselves safer from natural
disaster. The UN programme has undoubtedly achieved much good, although it has had littleimpact on the average
person and little effect on reducing the sverity of disastersworldwide.

The last decade of the 20" century has seen anumber of natural disagers. In the Asia/Pacific region alone there
were major floods in Bangladesh and China, an extremely severe earthquak e in Japan and devastating bush firesin
Australia. In all of these cases there has been criticism of the adequacy of preparation and the &fectiveness of
responses. This view is sup ported by the conclusions reached at a mid-cycle review of the programme at a World
Conferenceon Natural Disaster Reductionin 'Y okohama, Japan,23 —27 May 1994, attended by representativesfrom
155 countries(Lyall, 1997). Despite criticism, the programme is continuing. In 1999 the International Strategy for
Disaster Reduction (ISDR) was adopted at the IDND R Programme Forum as the successor arrangement to the
IDNDR. It reaffirms the necesdty for disaster reduction and risk management to become essential d ements of
government policies. The |ISDRwill strive towards enablingall ocieties to becomeresilient to the effects of naural
hazards, in order to reduce human, economic and social losses This vision will find its realisaion by focusing on
the following six objectives:

e increasing public awareness;

e obtaining commitment from public authorities;

e stimulatinginterdisciplinary andinter-sectoral partnership and expanding risk reduction networking at all levels;

« improving further the scientific knowledge of the causes of natural disastersand the effects of natural hazards
and related technological and environmental disasters on societies;

e continuing international cooperation to reduce the impacts of El Nifio and other climatic variables;

» strengthening disaster reduction capacities through Early Warning.

For more on IDNDR see Ingleton, 1999.

6.5.6 ECHO

Since 1994, the ECHO, the European Community Humanitarian Office, has been financing disaster prevention,
mitigation and preparedness operations thr oughout the developing world, in response to the requests of NGOs,
international organisations and universities/research institutes. A lthough ECHO’s mandate is to provide and fund
humanitarianaid, it does morethan just that. It carries out studies, sets up coordination arrangements, promotes and
coordinatesdisaster prevention measures by trai ning specialists, strengthening institutions and running pilot micro-
projects. ECHO also organises training programmes and raises public awareness about humanitarian issues in
Europe and elsewhere.



Chapter 7 : Integrated Pest Management

7.1 Introduction

The number of harmful pestsinthe world is enormous. A small percentage of them are harmful to human beings
and their stored goods. They correspond to several thousands of invertebrate pests like insects and mites, and with
several dozen vertebrates like rodents, bats, andbirds. All over the world people are fighting these pests but because
of the climatic and socio-cultural circumstancesthe devel oping countriessuffer themost. First of all there are many
species that thrive excellently in atropical climate and secondly there are fewer obstacles to stop them.

A pest infestation can have three mg or detrimental effects pests can cause damage to objects, can cause damage
to users and can scare users. Organic materialsin general are very sensitive to pest infestation. Next to paper and
books, natural history collections, previously damaged materials, textiles and ethnographic materials are under the
greatest threat (Clareson, 1993).

Insects account for much loss and damage every yea and are partly responsible for the slow erosion of our
cultural heritage (Pinniger, 1994). No collection is safe from pests! Insects have time on their sides having been in
existence much longer than mankind. Therefore they have had moretime to develop into the creatures they have
become. The benefit of time gives them the ability to adjust to practically every situation. So they grab every
oppor tunity for involvement with natural disasters, changing climates and very poor circumstances. They have the
drive and the power to adjust to every situation with avery srong will to survive. Due to the speed with which they
multiply they can overtake almost everything. Therefore insects are very strong enemies (Plumbe, 1959b).

Most of the insect species likely to infest paper collections are attracted not by the paper itself but by size,
adhesives, and starches, all of which are more easily digested than the cellulose that makes up paper. So me insects
will also attack cellulose (i.e., paper and cardboard) and proteins (i.e., parchment and |eather). Insect damage does
not come solely from eating habits; collections are also damaged by tunnelling and nesting activities, and by bodily
secretions (Lindblom Patkus, 1999).

Mould, another notorious archive peril, has developed a perfect symbiosis with nature and objects made of
natural materials. Whatever the climatic circumstances the sporescan survive: hot or cold, wet or dry. This ability
to exist on almost any material characterizes micro organisms as primary agents of deterioration. They are simple-
celled organisms that do not need energy from light for growth. The microscopic sporesare produced in enormous
quantities, are always present in the air, and spread via air currents. They are often water repellent and are resi stant
to desiccation (drying out). Micro organisms, like fungi, will damage the materials supporting them permanently;
they will leave stains and decrease strength. The scattered spots known as foxing on paper prints or drawingsis
damage resulting from these growths. Only extreme cold and heat will destroy them (National Park Service, 1993).

Rodents can be another nuisancein archives, libraries and museums. They arerelatively small, gnawing animals
that belong to the vertebrate species, being an animal with a backbone or spinal column. A few, such as rats and
mice, are common pests in urban and industrial sites. There are many other rodent species that can be considered
pestsin certain regions of theworld or in certain instances. However, although they may occasionally become severe
pests, none have the global distribution of the house mouse, the Norway rat and the roof rat (Rentokil website).

A variety of rodents attack binding material s, adhesives, and other substancesin library andarchival collections.
Since some of them are attracted to the confined, dark placesthat abound in stor age areas, and since many materials
are handled infrequently, rodents may do significant damage before they are discovered (Lindblom Patkus, 1999).
Archive materials may be eaten, soiled, stained and shredded (Brandt-Grau, 2000). T ypical evidence of rodent
damage in repositoriesis the teeth marks|left in leather and vellum bindings. M ore will belost due to contamination
with droppings, urine or gnawing damage. The most seriousrisk is thattheir close association exposes man to many
harmful diseases, some of which can be severe or even fatal (Rentokil website).

7.1.1 The Old Way

In previous centuries people always fought pests and developed a wide variety of slutions and eradication
techniques. In anumber of instances these provided only partial solutions, some were only effective for a short time
and others were extremely poisonous to both man and his surroundings.

The enormous developments made in chemistry has given new powers to man's armament of protection of
himself and his culturd properties against the ravagesof insect pests. Even now commercials encourage the public
to fear pests (those creepy crawly things) and look to the eliminator (arobo-pest terminator) for immediate, simple,
and effective control. Each year millions of dollars are spent on over-the-counter products, professional services,
and restricted use pesticides. And yet westill have pests. I n fact, some experts suggest that we are doing little other
than creating super-pests, with increasing resistance to more and more pesticides (Chicora, 1994).

Librariesand archiveshavetraditionally relied on pesticidesfor routine pest prevention and responseto observed
infestation. Pesticidesoften do not preventinfestation, however,and application of them after thefact cannot correct
the damage dready done (Lindblom Patkus, 1999). Since ethylene oxide fell from favour at the end of the 1980s,
there has been no fumigant suitable for use in libraries and archives that could control both micro organisms and
insects. Thymol fumigation to control mould has been shown to do more harm than good, inthelong run. The search
for non-toxic substitutes for ethylene oxide, thymol and other familiar fumigants has continued at an accelerated
pace since then, with some success (McCradey, 1991).

Environmental and health concerns have caused a radical change in the popular perception of chemical pest
control methods. Governmental and environmental agencies seek to further limit the uses of chemicalsin areas that
have, till now, accepted them as routine treatments (Nicholson et al., 1996). N ot only can pesticides pose health
hazards to staff but they can actually damage the paper-based collections themselves too. The simple truthis that
we need to change our way of dealing with pest problems. We need to use fewer chemicals, make sure the ones we
do use are appropriate and that their application is correct, and select the least toxic of the various pesticides



available. At the sametime we need to pursue mechanical and cultural changes which build or starve pests out more
aggressively, making museums, libraries, archives and historic sites|ess attractive to things that destroy collections
(Chicora, 1994).

7.1.2  The New Way

In the early 1980s, a number of trends emerged in museum pest management. While the conservators remained
concerned about the damage that the creatures were doing to the collections, they started becoming equally
concerned about the damage that pesticides might do to the historic materials. Also they became increasingly
worried about the effect that toxic material s might have on health. Professional sstarted | ooking for away to protect
the collections against the pests, while minimizing exposure to toxic materials. Soon they stumbled on Integrated
Pest Management (IPM), originally developed for the agricultural and urban pest management communities, and
introduced the concept to archives, librariesand museums (Jessup, 2001).

The daysthat scores of institutions had a contract for monthly spraying should be over by now. The pest control
operator came in like clockwork and sprayed here and there. The conservator relied entirely on the commercial
company and on the operator (Chicora, 1994). T en years after itsintroduction in conservation the emphasis in pest
control had become totally onIPM (McCradey, 1991). The IPM approach relies primarily on non-chemical means
(such as controlling climate, food sources, and building entry points) to prevent and manage pest infestation.
Chemical treatments are used only in acrisis situation threatening rapid losses or when pestsfail to succumb to more
conservative methods (Lindblom Patkus, 1999).

Today IPM isthe preferred method and many pest control firms are offering |PM services, althoughwhat they
are sometimes offering is little more than the same old techniques, repackaged to give them glitz. A true IPM
programme will concentrate on the least toxic approaches to pest control by integrating a variety of mechanical,
cultural, biological, and (as a last resort) chemical controls (Chicora, 1994).

It is impossible to give aready-to-use solution to any pest problem. The IPM approach depends on the local
circumstances. Some of these circumstances are (Jessup, 2001):

« theclimate;

« the conditionsin the repositories;
e the surrounding;

e thekind of pests.

Modern preservation professionals recommend I ntegrated Pest Management and inmost situations where IPM has
been implemented, both pesticide use and pest problems have decreased dramatically (Mitchell, n.d.).

7.2 Integrated Pest Management

Dwight Isley provided the earliest record of the Integrated Pest Management concept as a formal agricultural
practice. Isley's work began in the 1920s when he pioneered modern pest control by using principles of scouting,
economic thresholds and trap crops along with insecticides to control boll weevil in Arkansas cotton. He studied
the biology and ecology of the boll weevil and used this information in a pest management system. Despite Isley’s
innovativeprogram, and other researchers' und erstanding of the potential problemsw ith pesticides, |PM did notgain
momentum until the late 1960s. Initially, progress in IPM was slow largely due to the abundance of inexpensive,
effective, synthetic pesticidesand limited knowledge of the long-term effects of pesticides on organisms and the
environment. However, as use of these compoundsincreased and became widespread, several factorslead to serious
negative impacts on farm profits and an increased interest in designing IPM programs. Three primary factors
involved are pesticideresistance, effect of pesticides on non-target organisms and increased regulation. Together,
the factorsmentioned above have spurred on the urgency of developing IPM programs for effective and affordable
pest management. New legislation was enacted and governmental agencies began playing more of an activerolein
promoting IPM within research and extension. In the 1970sa few pilot projects were sponsored which emphasized
scouting to monitor pest population densities and advised the application of pesticides only when economically
damaging pest levels (the economic threshold) had been reached. Now, however, the reduction of pesticide useis
of primeimportance along with profitability. The newer philosophy of IPM will have some of the same objectives
as the traditional profitability approach, but will also include factors of social welfare and environmental
sustainability (N orthern States Conserv ation Center, 2000).

When in the early 1980s Integrated Pest Management was introduced to the field of conservation, the general
IPM-idea was easily translated. Naturally the objects to be protected needed to be handled with more care than
foodstuffs and some other chemicalswere needed in diverse amounts. As|PM is an eco-system approach to dealing
with pest problems, it has always been site specific and thus adaptable to any application. The details of the
treatment might differ yet the IPM-philosophy stays the same. Benefits of IPM include (Mitchell, n.d.):

e better pest control;

e asafer and healthier workplace;

« lower costs because of pesticide use reduction;
* better public and occupant relations.

7.2.1  Preventionand Control

Any IPM programmedesigned for asensitivesetting,such asalibrary or archive, an historic, cultural, ethnographic,
art or natural history museum, or an architectural treasure, must be aimed at prevention as well as control of pest
problems Museum professionalscannot wait until part of a valuable artefact or structure is in the stomach of an
insect or rodent before reacting to a pest problem (Parker, 1993).



Effectivel PM programsreduce pest survival through minimizing those elements essential for pest survival (e.g.
food, moisture and habitat). Components of any IPM plan include monitoring and identification of the pest,
inspection, habitat modification, good sanitation, treatment action, evaluation and education. These co mponents are
on going and cyclical. IPM aimsto prevent pest problems from occurring while at the same time reducing the use
of toxic materials that may adversely affect the environment andthe material sbeing protected against pests (Jessup,
2001).

To put it in a more complex way: IPM means employing an integraed, innovative and environmentally
compatible control technology, utilizing environmental management, biological control and public education,
supplemented by the safe use of chemical control technology.

7.2.2 IPM and Building

There are many routes by which pests get into a cultural institution. Firstand foremosta building offers many gaps
such as doors, windows and drains. Typical roots of infestation in museums are formed in preparatory work
(especially in museums, which use insectsto clean the bones of animal skeletons) and educational programs (from
which insects often escape). Other prominent waysin which pests enter the buildingare during disasters and storms
(see sectionon Disaster Preparedness), in returned loans and in roof spaces with nests (Clareson, 1993). Several
architectural methods of pest protection are already available, especially in countriesthat have ample experience
with termite infestation (see section on Building).

7.2.2.1 Inside the Building

An IPM programme will only be as strong as the commitment of those who implement it, and everyone in the
institution is involved. The exact stepsin implementing an IPM programme will vary between buildings, climate,
objects, accessibility to the collection, condition of the collection, environment, surroundings on the building and
is dependent on how the management organisation is structured, management styles, etc. (M itchell, n.d.)

The building should be considered the first barrier to insect entry, and play animportant part in integrated pest
management. This means the building surroundings, layout and fabric, housekeeping and sanitation, fittings and
structures. Vertebrates that may become pests can be controlled by measures similar to those used for insects. In
sealing off openingsitis advisable to first check if an animal is sealed in (Pearson, 1993b).

Itisparticularly important to develop strict procedures for dealing with newly acquired collections, since such
collections have often been sored in attics or basementsthat are hospitableto pests (see also Hickin, 1971). These
procedures include the following:

e examine incoming material immediately;

remove all objects from storage or shipping enclosures;

examine frame backings and mats, wrappings, and other accompanying materials;

transfer materials to clean archival boxes;

if possible, isolate rehoused, incoming materials in a space away from other collections

throw the old boxes away unless they are archival quality and you are absolutely certain they are clean;
process and place incoming material in its permanent enclosures promptly;

place atent or motel-type sticky trap on a sidewall inside each box to improve monitoring;

vacuum material s thoroughly (assuming the objects are not deteriorated or fragile) through anylon or other soft
screen, using a high-filtration vacuum.

It is important to remember that collections themselves are not the only source of food for insects. Much

precautionary and prev entive action can be taken within the building itself. By optimising the natural use of the

building archival pests can for alarge part be prevented. Next to proper housekeeping and regular pest monitoring

some points of special interest include the following:

« confinefood consumption to a gaff lounge; leftovers should be tightly sealed or removed;

pay attention to the attraction of dead birds and/or abandoned birds nests to insects;

remove the remains of insects;

avoid placing plants and flow ers inside the building which will encourage the presence of insects;

check additional points of entry for insects such asinadequately sealed windowsand doors, windowsand doors

that are left open routinely, crack s and crevices in walls or foundations, openings around pipes, vents and air

ducts;

« check damp areas like pipes running, water fountains, custodial closets, climate-control equipment, standing
water on aroof or in other locations to which insects are attracted,;

« check small, dark, tight and undisturbed spaces where insects that threaten collections thrive;

e prevent accumulations of dust and dirt which help to provide a hospitable atmosphere for pests.

7.2.2.2 Outside the Building

« vegetation close to the building provides an excellent habitat for insects; a planting-free zone of at least 12
inches should be maintained around buildings;

» theareaaround foundations should be gravelledand graded away from abuilding to avoid basement flooding;

« maintain climate conditions recommended for the preservation of paper to help to control insect populations.

7.2.3 Integrated Pest Management - Outline

Aslntegrated Pest M anagement (IPM) largely depends on the local situation various models havebeen devel oped.
For their own purposes the National Archives of the Netherlands developed an outline of an IPM programme as
insects, rodents and micro-organisms continuously threaten thearchives (ARA, 2000). The holdings of theNational
Archives are considered unique and very valuable so thetolerance for the presence of pestsis very low.



Integrated Pest Management can generally be defined as the coordination of all available information on
environmental conditions, inthe broadeg sensepossibl e and the knowledgeof pest control.A good | PM programme
is based on the use of minimal quantities of poisonous substances through integration of a combination of
mechanical, cultural, biological and chemical elements. It isamanagement instrument, in which all strategieslinked
with infestation are brought together.

In essence IPM is all about the population dynamics of pest species. It is a process to determine WHERE, WHICH,
How, WHY and WHAT should be done. At first certain questionsneed to be answered:

e iscontrol needed a all and can it be justified?

« when is control needed?

* whereiscontrol needed?

* what kind of control is needed?

The whole system of IPM is build around these four questions and they should be carefully considered one by one.
After the first four questions (see above) have been answered, the next matters which need attention are:

at what point has the infestation reached its extent?

are the repositories constantly monitored to identify the pest species?

once the pest hasbeen identified, is sufficient information collected to understand their biology and life?
when the proper pest control measures and methods are chosen and implemented, do they all fit into a well
integrated programme?

« when the programmeis well on itsway isit evaluated continuously and adjusted if necessary?

Probably the most difficult step in the entire IPM programme is to determine the moment when an infestation has
reached its limit and action is desirable. This implies the question how much damage to archival material is
acceptable? Translating itto the ped itself — how many of acertain species areacceptable? Thislimit of acceptance
may differ from repository to repository.

It is absolutely imperative to learn everything aout theidentified species in order to choose an appropriate
treatment. Some of the questions which should be asked include the following:
* how do the pests come into the building?
* whereisthdr breeding place?
e what do they eat?
* where do they hide?

For mechanical pest control the following actionsare advised:

use self-closing systems for the doors to the storage rooms;

close all windows or apply 16 — 18 mesh netting in front of the windows;
apply 16 — 18 mesh netting for all grids;

eliminate all water and moisture problems;

ensure that the climate in the storage rooms is stable;

use outdoor lamps around the building to disturb the life pattern of pests;
avoid flowers and decaying wood around the building.

For cultural pest control the following actions are advised:

* avoid all plants (green or dried) in the building, including the offices;

« eliminate food sources and allow no food in storage areas;

* improve good-housekeeping habits and take special care of floors and waste pipes.

It is essential that the different measures of control are integrated with one another. Every action whether
mechanical, cultural or chemical should support other actions.

Monitoring for pests is a daily business for any serious archive. When signs of infestation are ascertained,
monitoring must be intensified. This should take place around the source of the problems. Once control measures
prove to be successful, the intensity of the monitoring can be brought back to the normal level. If control measures
are without result theentire chosen IPM system should be adjusted. During the evaluation it should become clear
where the IPM programme went wrong. Possibly restrained chemical control needs to be added to the programme.
The use of chemicalsis often restricted because of environmental and health lavs. Only qualified people, usually
arecognised firm, are allowed to use pesticides.

7.2.4 Literature

An enormous amount of literature hasbeen published on I ntegrated Pest Management. Before the 1980s almost all
the publicationsweredirectly or indirectly aimed at pest control in agriculture and urban sites. Today many journals
arestill dedicated solelyto |PM in (tropicd) agriculture or stored food stuffs When IPM becamepopular in thefield
of conservation, many |PM publications appeared tailoredto archives, librariesand museums. In fact, thebooks and
articles are nearly countless.

CoOL publishesseveral bibliographies on pest management on their website, see Sanchez Her nampér ez, 2001;
Jessup, 2001 and SOLINET, 2000. The best-known generd books on IPM are Florian, 1997; Harmon, 1993;
Olkowski et al., 1991; Parker, 1988. Other literature is Baish, 1987b; Flint et al., 1981a; Hanlon et al., 1993;
Mitchell, n.d.; Parker, 1987 and 1993; Trinkley, 1990; Valentin et al., 1997; Wearing, 1988.

For pest control inthetropicssee Agrawal, 1985,1989, 1991, 1993and 1995; Agrawal et al., 1991; Ano nymous,
1962; Aranyanak, 1988a and 1988b; Baynes-Cope etal., 1966; Ezennia, 1991; Florian, 1997; Garg et al., 1994;
Kumar et al., 1999; Moreet al., 1975; Nair, 1974, 1993b and 1995; Nair et al., 1972; National Resource I nstitute,
1992; Quek et al., 1990.



For abibliography on (urban) pest control seeEbeling, 1978. A complete overview of most of the possible non-
chemical methods of pest control can be found in Wellheiser, 1992. For a recent handbook on pest control see
Mallis, 1990. Some older titles on pest control are Anonymous, 1955; Baynes-Cope et al., 1966; Hickin, 1971b;
Merton, 1956; Nair, 1978; Szent-Yvany,1968; Rossman, 1935; Werner, 1968 and 1979; Winks et al., 1977; Wood,
1956. Other more recent titles on (urban) pest control are Ackery et al., 1999; Baynes-Cope et al., 1987; Bennett et
al., 1986; Brandt, 1995; Brewer et al.,1996; Cunha, 1989; Duverne, 1998; Florian, 1987; Gilberg, 1991; Gilberg
et al., 1992; Gupta, 1984; Hedges, 1994; Lifton, 1985; Mehrota, 1991; Pasquarelli, 1989; Pearson, 1993b and
1999; Pinniger, 1991, 1993 and 1994; Pinniger et al., 1994; Pinniger et al., 1998; Robinson et al., 1999; Sarkar,
1991; Stansfield, 1989; Stranger et al., 1992; Truman et al., 1988; Valentin et al., 1998; Ware, 1980;, Wildley,
1996; Williams et al., 1989; Wixed etal., 1997; Zaitseva, 1989.

For literature on bio deterioration see Anonymous, 1949; Aranyanak, 1988a and 1988b; Agrawal, 1985, 1989,
1991, 1993 and 1995; Agrawal et al., 1991; Barnes, 1984; Bravery, 1977; Eznnia, 1991; Garg et al., 1994;
Hongsaprug, 1995; Kumar et al., 1999; More et al., 1975; Nair, 1974, 1977, 1993b and 1995; Nair et al., 1972;
Nyuksha, 1980 and 1994; Singh, 1994; Tosho et al., 1993; Valentin, 1986; Walterset al.,1972; Wimaladasa, 1993.
For guidelineson prevention of bio deterioration see Cumberland, 1991.

Many electronic publicationsand other useful information canbe downloaded from websiteson IPM. It isgood
to keep in mind that commercial companies are very active in this field and that they do not always adhere to
archival standards. Check the many links on IPM at the site of British ColumbiaMinistry of W ater (Land and Air
Protection, Pollution Prevention and Remediation Branch) and the websites of the (commercial) magazine Pest
Control and Kan sas State University, Research and Extension. The literature referred to in previous chaptersis also
relevant to this subject, for example the sections on Preservation and Conservation— Traditional Preservation, and
part of the sections on Building and on Storage.

7.3 Pests

Almost one million animals are described world wide. Itis assumed, however, that the actual number of speciesis
tentimesashigh, and insectsespecially are present inincredible quantities. Three quarters of all animals are insects.
Most of these insects are found in the tropical regionsdue to the high humidity and the abundance of food sources.
Intimes of shortage animalstend to specialise and adapt to almost any situation, no matter how difficult. Thisiswhy
the flora and fauna are so diverse, especially in the tropics. T he likelihood that one of these numerous and highly
specialised species will enter our collection is therefore very considerable (ARA, 2000).

Asan IPM programme needs to know all aboutthe pest, its habits, and the environment in which it thrives and
survives, it is very information-intensive. Although it is impossible for any conservator to take endless biology
classes, some basic information on the most frequent pests is essential. Below we will briefly pay attention to
moulds, insects, rodents and other small pests.

7.3.1 Moulds

Mould isatype of fungus. W hilethere are many varieties, it can generally be said that mould sporesare particularly
attractedto starches, glues, gelatine, and leather, including human skin. Inorder to thrive spores need, besidesfood,
a high level of relative humidity, above 60%. They are in the air at all times. If they remain dormant they are not
a problem, but when theright conditions occur they become active and, if unchecked, will destroy many types of
archive(Ling, 1998). If temperatureand rel ative humidity cannotbe controlled within limits, efforts should be made
to retard fungus growth by maintaining free circulation of air. Thishelpsto prevent fluctuationsin humidity and the
consequent formation of pockets of air amenable to fungus growth. The first measures taken to prevent mould are
to keep the air moving and the area clean (Kathpalia, 1973).

Excessive heat, poor air drculation, and relative humidity above 65% provide a suitable climate for mould
growth. High humidity is especially problematic in basements, where ground water and cooler temperatures
encourage water vapour to collect. T he appearance of mould indicates a serious condition —take immediate action.
Lowering temperature and relative humidity levels and increasing air circulation are usually required to discourage
future mould growth (Read, 1994).

An interesting and innovative way of approaching fungal deterioration is the study on the anti fungal activity
of homoeopathic drugs against fungi isolated from damaged books (Garg, 1995).

One way of preventing mould growth on booksin the absence of air-conditioning isto paint the hard coverswith
shellac (containing an insecticide) and to cover the paper jackets with plastic. This was practised in the 1960s in
Malaysia (personal communication Rita Warpeha, Smithsonian/National Academies of Science, March 31 2001)
but if this is still practised today is to be quedioned

7.3.2 I nsects
Insects are dangerous to archive material and are apotential threat, particularly intropical countries. In temperate
regions, although the problem exists, it is not as serious (Kathpalia, 1973).

Silverfish, firebrats, psocids (also called booklice), and cockroaches are among the most common library pests.
Silverfish and firebrats can reach up to 12.5 mm in length; they feed on paper Sze, chew holesin paper (especially
glossy paper), and damage bookbindings and wallpaper to get to the adhesives underneath. They also feed on
textiles, primarily rayon, cotton, and linen. They prefer dark, humid areas that are undigurbed for long periods of
time. Psocids feed on microscopic mould growing on paper, and thus their presence usually indicates a humidity
problem in the storage area. They are much smaller than silverfish and firebrats, about 1-2 mm, and may also feed
on pastes and glues, but they do not produce holes in paper. Cockroaches are omnivorous, but are especially fond
of starchy materials and protein; theywill eat book pages, bindings, adhesives, leather, and wall paper. Cockroaches
will chew holes in paper and bindings, but can badly stain materials with their secretions as well. Cockroaches are



thigmotactic, meaning that they like to be in contact with a surface on all sides of the body; they seek very small
crevices, between framed objects and the wall, etc. (Lindblom Patkus, 1999).

7.3.2.1 Silverfish and firebrats

Silverfish and firebrats are among the most ancient of insects. They were present on earth before insects devel oped
wings. These pests were among the most common insectsin homes and businesseswhen wallpaper wasthe usual
wall covering and when coal furnaces had glued, taped and insulated pipes.

The silverfish andthe firebrat are the most common representatives of the bristletail s. Pest bristletail s are about
1/2 inch long when adult and, unlikeother insects, they continue to moultand may shed their exoskel etonsas many
as 50 or 60 times when full-grown. They have long antennae in the front and three antenna-like protrusions on the
abdomen (the bristles of the bristletails). They ar e slender, broadest in front and gradually tapering toward the rear.
In general, they shun light and prefer dark, undisturbed sites. The scientific name for the common silverfish is
L episma saccharina.

Firebrats are not silvery but mottled dark grey and dull yellow. Their distribution, size, shape and appendages
arelikethose of silverfish, butfirebrats prefer decidedly higher temperatures and surroundingsthatare 90°F or more.
Examplesof firebrathabitat arebakeries, where heat and starches are preval ent; furnace rooms; steam pipe tunnels;
hot apartment bathrooms; and partition walls of water heater rooms.

7.3.2.2 Cockroaches

Cockroaches have survived for more than 300 million years. Ancient cockroach fossilshave the same appearance
astoday’s cockroaches: oval and flat with long legs and antennae. The modern cockroach hasthe same need for a
warm, moist climate. Worldwide there are 3,500 kinds of cockroaches. Though most live wild in the tropics, afew,
called urban cockroaches, prefer the even temperaure and moist conditions that humans maintain in their homes
and workplaces. Knowing similarities among and differences between species is important. Communicating this
knowledge will give clientsmore confidencein the professional ability of their peg controllers. By considering the
habits, the applicator can consider effective measuresto control cockroaches. Except for size, all cockroaches are
relatively similar in overall shape and appearance. They are nocturnal and stayin the dark whenever possible. When
they are seen in the open or in the light, it usually means that a large infestation is present. Cockroaches also like
tight hiding placeswhere their bodies can touch surfaces both above and below. As they grow to adulthood, they
will seek varied living spaces to accommodate their increasing size. Cockroachesare particular about where they
live — they do not uniformly infest one room or all rooms. The three most common cosmopolitan cockroaches are
the German cockroach (Blatella germanica), American cockroach (Periplaneta americana), and the Oriental
cockroach (Blatta orientalis).

7.3.2.3 Termites

Termitesbelong to the insect order Isoptera. In nature, termitesare considered beneficial because they break down
dead and dying plant material. Itis when termites feed on wooden structures that they become pests. Three types
of termites occur: damp, dry wood and subterranean termites. Subterranean termites nest in the soil from which they
obtain their moisture. They may attack any wood in contactwith the soil. If there is no direct wood to soil contact,
the termites may build mud tubes or tunnelswithin the crack s of foundations or over the outside of concrete to reach
wood several feet above the ground. To a limited extent, termites are capable of regulating temperature conditions
in the colony. Their galleries often aresituated so that some run above ground and some below. Therefore, during
extremes of hot and cold weather, the termites will be found below the ground where the conditions are more
equitable. Subterranean termites need a constant, ample supply of moisture. Part of this moistureis procured from
the products of their own metabolism and part from soil moisture, which diffuses throughout their tunnels or tubes.
Since the subterranean termite colony usually obtains its moisture from the soil, they are generally dependent on
soil types. Moisturein clay soilsistightly bound to the particles and not readily available to the termite. Sandy soils
allow more moisture to be available and, consequently, these termites are more prevalent and able to survive in
sandy soils. Fungi, when present in the wood, will serve as another source of moisture. These fungi aid in the
regulation of humidity in the galleries. The plugs of partially chewed food and faeces placed by thetermitesin the
passagesal so assist in moistureregulation. Occasionally, subterranean termites can be found above ground, isol ated
from the soil. This can occur if moisture is available from a source other than the soil. Common sources include
condensation, and leaking pipes and roofs. Wood is made up primarily of cdlulose, a large complex chain of
relatively simple chemical molecules. Few animals have the necessary body chemistry to break down celluloseinto
smaller, more usable nutrients. Termites accomplish this by the presence of protozoain their hindgut rectum. These
protozoa break down the cellulose into products that the termites can digest. If these protozoa are removed, the
termites will eventually die of starvation.

7.3.3 Rodents

7.3.3.1 Rats

Rats, in particular have caused more human suffering and more economic damage than any other vertebrate pest,
from causing plague epidemics, the Black Death of Europe, to rat-bite fever. Statigicians estimate thatrats desroy
20 percent of the world’s food supply every year, directly by feeding and indirectly through contamination. Rats
gnaw constantly and their teeth are extremely hard. They commonly chew through building materials such as cinder
block, aluminium siding, sun-dried adobe brick, wallboard, wooden cabinets, |ead sheathing, and plastic or lead
pipes. After gnawing a hole, an adult rat can compress itsbody and squeeze throughan opening only 05 inch high.
In most instances, rats are very wary. Their control requires an integrated approach that includes non-lethal tools
such as careful inspection, upgraded sanitation, and rat-proofing structures. Lethal control often combines the use
of rodenticides, any substance that is used to kill rodents, with non-toxic control measures such as snap traps or glue



boards. Within a population, some rats will be easy to control, some difficult. Successful long-term rat contral is
not simple. The key is to control rat populations, not individual rats (Strong, 1987).

Rats have adap ted to most human environments. T hey are marv ellous athletes and successful survivorsaswell.
Successful long-term rat control is not simple. To control the ra they must be understood. Two of the most
important biological factors to help control rats are their fear of new objects and their large foraging range of 100
to 150 feet or more from their nest. Successful rat control programs usually use a combination of tools and
procedures to knock down a rat population and keep it down. In the long term, the most successful form of rat
control isto build them out, also called rat proofing. Other control tactics include trapping and poisons. When using
rodenticide baits and tracking powders, care must be taken to avoid risks to people, children, pets, and non-target
animals.

The most common rat is the Norway rat (Rattus norwvegicus), which is also called brown rat, house rat, sewer
rat, and wharf rat. The Norway rat is generally considered the most important rat in the world. Itis found in every
country. Another widespread species is the roof rat (Rattus rattus), also called black rat.

7.3.3.2 Mice

The house mouse is the most successful rodent in adapting to live with people. It is found almost anywhere people
are, feeding on human food, sheltering in human structures, and reproducing at a remarkable rate. It is the most
troublesome and economically important vertebrate pes, contaminating untold millions of dollars worth of food,
damaging possessions, and causing electrical fires with its constant gnawing. Many control failures against house
miceare dueto the applicator'slack of understanding of mouse biology and habits, particularly the major differences
between mice and rats. Mice have aremarkable reproductive ability. A mated pair can produce 50 offspring in one
year. They also have aforaging range much smaller than arat's, usually only 10 to 30 feet. Baits, traps, glue boards,
and the like must be placed close to the nest to be effective. Thus, good inspections are critical. On the plus side,
mice are curious and investigate new objects in their territory, so control measures can work fast when done
correctly. Control of house mice is best when it is athree-part process: sanitation, mouse proofing, and population
reduction with traps and toxicants. The scientific name for the common house mouse is Mus musculus.

7.3.4 Other Small Pest Animals

Although rats, mice and birds are the vertebrate pess most commonly encountered in the urban environment, other
vertebrates sometimes become pests, too. Some of these animals become pests when they wander into residential
areas from nearby wild areas or parks.

7.3.4.1 Birds

Birdsprovide enjoyment and recreation whilegreatly enhancing the qudity of life. These colourful components of
natural ecosystems are studied, viewed, photograp hed, enjoyed, or hunted . Bird watching as a sport and recreational
activity involvesmore than 10 million people. For thisreason, birds are strongly protected by laws, regulations, and
public opinion. Birds can become pests, however, when they feed on crops, create health hazards, roost in large
numbers on buildings, contaminate food, or create anuisance. No particular speciescan beflatly categorised as good
or bad. W hether hirds are beneficial or harmful depends on time, location, and activity.

In particuar thecommon pigeon can be a real nuisance for the archives. Thedomestic pigeon (Columba livia)
developed from the rock doves of Europe and Asia and was introduced into the United States as a domestic bird.
Rock dovesoriginally nested in cavesand holes, and under overhanging rockson cliffs, so they adapted comfortably
to window ledges, roofs, eaves, steeples, and other components of man-made structures. Pigeons give pleasure to
many people. Along with house sparrows, they may be the only friendly wildlife observed by many people living
inaninner city. Many park visitors have adopted special pigeonsthat they feed every day. Pigeonsare al 0 bred for
racing, stunt flying, and meat production. Pigeon racing is a sport in Europe and in some parts of the world, with
birds radng digances of 10 to 1,000 miles (the record is3,000 miles). Pigeonsare used for scientific research on
heart disease in humans and diseases of domestic chickens. They are raised for food. The meat of pigeons, referred
to as squab, is considered a delicacy. Pigeons have become the most serious bird pests associated with buildings.

7.3.4.2 Bats

Bats are unique in the animal kingdom — they are the only true flying mammals. A thin membrane of skin stretches
from the long, modified frontlegs to the back legs and then to the tail. The bonesin the bat’s ‘fingers’ are greatly
elongated and support the wings. B ats are almost always beneficial . Many batsfeed oninsects and can consume up
to half their body weight ininsectsin one feeding. O ccasionally, however, they become a nuisance inside buildings
or pose a public health problem. Roosting and hibernating sites may occur in building attics, wall and ceiling voids,
belfries, chimneys, unused furnaces, and the like. The bats' droppings and urine can cause a foul odour and stains
inwallsand ceilings. Their squeaking and scrambling noises can be intol erabl e to residentsof the building. Batsare
associated with a few diseases that afect people.

7.3.4.3 Snakes

Most snakes are non-poisonous, harmless, and beneficial. B ut few people want them in their homes. In general,
poisonous snakes have alarge triangular head, a pit between the eye and nostril, and vertical and elliptical pupils.
They may also hav erattles on their tail, noticeable fangs, and asingle row of scales between the vent (anal opening)
and the tip of the tail. When uncertain assume that the snake may be p oisonous and take ap propriate precautions.
Snakesare predators. Depending on the species their diet may includeinsects, rodents, frogs, birds, worms, or toads.
Some snakes hibernate in dens during the winter, wet, or dry season, sometimesunder houses. At certain times of
the year, they may enter buildings for warmth, shade, or moisture, or in search of prey. When managing a snake
problem, keep in mind that the snake may be a protected species.



7.3.5 Literature

There isalot of literature on particular pest groups. In the Rentokil Library several good books on afew of these
pest groups have been published (see Rentokil website).

For someliterature on silverfish, etc see | ftikhar et al.,1984; Kalshoven, 1938; Kraemer Koelier, 1960; Lehmann,
1965; Mori, 1975; Olkowski etal., 1987; Pdschko et al., 1997; Shipley, 1925; Sweetman, 1938.

For some literature on cockroaches seeCornwell, 1968 and 1976; Olkowski et al., 1984; Robinow, 1956; Schal
et al.,1990; Urs, 1993.

For some literature on termites and other wood-boring insects see Anonymous, 1944b and 1950; Becker, 1977,
Chand, 1976; Ebeling etal., 1965; Fuxa, 1987; Gay, 1963; Grassé, 1966; Hadlington, 1987; Harrington et al .,
1993; Harris, 1943 and 1962; Hickin,1971a; Jahan et al., 1995; MacGregor, 1950; Mori,1984; Mossberg, 1990;
National Archives of India, 1991b; Noirot etal., 1947, UNESCO, 1960; Rauch, 1984; St. George et al., 1960;
Velderrain, 1991; White, 1970; Williams, 1973; Williams, 1977.

For an overview of timber infestation and preservaition of the first 50 years of the20™ century seeGrenouet al.,
1951. For moreliterature on preservation and pest control of wood and timber see Becker, 1977; Benoit, 1954a and
1954b; Bravery, 1977; Bultmanetal.,1987; Building Research E stablishment, 1980; Coleman, 1978; Findlay, 1985;
Fortin et al., 1976; Gowers, 1970; Hickin, 1978; Mori, 1984; Ocloo et al., 1980; Paton et al., 1987; Tack, 1980;
Unger et al., 1993; Werner, 1968; White, 1970; Wilkinson, 1979; Williams, 1973.

For some literature on rodents seeJackson et al., 1997; Meyer, 1998; Olkowski, etal., 1986 and 1991; Rauch,
1984; Strong, 1987.

Although published sometimeago MaryWood Lee’ sUNESCO publication onmould isstillworthwhilereading
(Wood Lee, 1989). For more on mould see Aberg, 1989; Anonymous, 1950; Ezennia, 1993; Heim et al., 1968;
Hoffman, 1963; Keller, 1959; Lim et al., 1989; National Park Service, 1993; Plumbe, 1961a; Rytkonen etal., 1988;
Scott, 1994 and 1996; Upsher et al., 1972; Wee etal., 1980.

7.4 Treatm ents

The number of pests is enormous, there are many thousands of possible local pests to deal with which makes it
difficult to fightthem, as there is no single solution. It isimportant to remember that sighting one or two insectsis
an occasion for monitoring to determine the extent of the problem; it is not necessarily acrisis situation. In the past,
insect sightings often occasioned an indiscriminate use of pesticides. |f a seriousinsect infestation occurs, or ifinsect
problemsdo not respond to the preventive techniques discussed above, direct treatment for insect infestation may
be necessary. This strategy should be used asalast resort. Both chemical and non-chemical treatmentsare available;
non-chemical meansshould be used wherever possible.

Library and archival collections can be threatened by a variety of pests that damage paper-based and other
materials. The method of pest control least damaging to collections and staff involves preventive measures and
regular monitoring. Ifinfegationdoes occur, treatment should be tail ored to the specific insect species and thetype
of material that isinfested. Chemical treatments should be avoided except as a last resort. Emerging technologies
such as blast freezing and modified amospheres have significant potential as alternatives to chemical control
(NEDCC website).

Reports of research and experience with pest control have appeared frequently in the conservation literature of
the last years. When fumigation is necessary to control insects, freezingis thecurrent method of choice. Inert gases
are seen as promising fumigants though few institutions have facilitiesyet for using them. Inert atmospheres can
be provided within enclosures by exhausting the air and pumping in carbon dioxide, nitrogen or argon. A fumigation
bubble adapted for this purpose has appeared on the market in recent months, and is still under development. It
speeds the fumigation process by use of controlled heat (McCrady, 1992).

Librariesand archiveshavetraditionally relied on pesticidesforroutine pestprevention and regponseto observed
infestation. Pesticidesoften do not prevent re-infestation, however, and applicationof pesticides after thefact cannot
correct the damage dready done. Pesticides have also becomeless attractive because of a growing awareness that
the chemicals in pesticides can pose health hazards to staff and damage paper-based collections. Newer
extermination methods such as controlled freezing and oxygen deprivation have shown promise as alternatives for
treatment of existing infestations, but like pesticides, they do not prevent re-infestation. Prevention can be achieved
only through strict housekeeping and monitoring procedures (Lindblom Patkus, 1999).

741 Fumigants
In the past, fumigation was seen as the sole means of ensuring elimination of pest infestations. Often facilities were
fumigated on aregular basis, even when there was no immediate threat (Ling, 1998).

The premises of arepository should be completely independent of one another. The roomsshould be spacious,
with plenty ventilation. But they should not be more than 200 m® in volume, so that they can be disinfected
separately if necessary (Davison, 1981).

The use of fumigantsinvolves exposing infected material to alethal gas. Fumigants are among the most toxic
of pesticides. Fumigant gases remain inthe air and can easily read over a wide area.

In general, fumigants and other pestiddes can cause long- and short-term heal th problems, rangingfrom nausea
and headaches to respiratory problems or cancer. Many chemical treatments may cause no ill effects at the time of
exposure, but may be absorbed into the body to cause health problems years later. Many of the chemicals also
damage the treated materials and no chemical treatments provide a residual effectthat will prevent re-infestation.
Growing awareness of the risks has brought about increased emphasis on non-chemical pest-control methods.

7.4.1.1 Ethylene Oxide



Ethylene oxide (ETO), a gaseous fumigant, was commonly used in libraries and archives until the 1980s; many
libraries had their own ETO chambers. ET O is effective against insect adults, larvae, and eggs. It poses serious
health hazardsto workers, and thereis evidence that ETO can change the physical and chemical properties of paper,
parchment, and leather. Governments have steadily lowered acceptable limits on ETO exposure, and most existing
ETO chambersin libraries cannot meet these regrictions. Someresidual ETO remains in treated materials, and little
is known about the long-term risks to collectionsand staff from off-gassing toxins. ETO should be used only as a
last resort; materials should be sent to acommercial facility and allowed to off-gasfor several weeks at |east before
being returned to the library or archives. In the Netherlands ETO is forbidden as a treatment for paper and related
products.

7.4.1.2. Methyl Bromide

Sometimes methyl bromideisused ingead of ethylene oxide. Methyl bromideis sold under different names: Brom-
0-Gas, Celfume, Embafume, MB, M eBr, Methogas, Profume, Terr-o-Gas, and Zytox. It is a colourless, volatile
liquid or gas with a chloroform-like odour. When used as a soil fumigant, only a small amount of methyl bromide
is transformed into the bromide ion while much of the gas enters the atmospher e. Methyl bromide is moderately
toxic to aquatic organisms. In the Netherlands methyl bromide is banned as a soil disinfectant in greenhouses. In
its place hot steam is applied which is much better for the environment.

Even a little methyl bromide is highly toxic. Studies in humans indicate that the lung may be most severely
injured by the acute (short-term) inhalation of methyl bromide. Acute inhdationof methyl bromide frequently leads
to neurological effectsin humans. Effects may be delayed.

Data suggest that mild functional neurological impairment may resultin humanschronically (long-term) exposed
to methyl bromide by inhalation exposure.

7.4.1.3. Sulphuryl Fluoride

Vikane isthe commercial name for the gas sulphuryl fluoride. The gas isin use to fumigate wood and timber
structures. It penetrates deeply into the woods and often thoroughly eliminates the pests. Depending on the
construdion of the building, the doors and windows may be seal ed with tape and a plastic sheet, or thestructure may
be covered with atarpoline. The building will remain sealed for 2-72 hours depending on the specifics of the job.
Warning signs should be posted around the building, notifying people to keep out. After the tape is removed, a
professional fumigator will aerate the structure by opening the doors and windows. Fans may also be used to clear
out the building. Once the edifice has been thoroughly aerated, the fumigator isrequiredto measurethe level of any
fumigant remaininginthe living spaceto ensureit isbelow the approved concentration for re-entry by the occup ants.
The fumigator will pog a notice on the building indicating the day and timefor re-entry. Because Vikaneis atrue
gasand not avapour, aeration israpid. Recent studies demonstrated that in most structures levels are less than 1 part
per million within 6 hours of clearing and have no detectable leves of Vikane within 24 hours after the start of
aeration.

Research has been undertaken to assess the potential damage of Vikane to modern and traditional resins and
waxes pigments, aswell asmetals. The scientistsinvestigated the potential interaction betweenVikane and proteins
and dyes. Littleto no visible damageto materials was noted when Vikane was properly applied. T heresultsindicate
that some possible harm could beinflicted to archival materials Additionally, it was determined that documentation
of fumigation should be recorded for each object so that future treatments take the fumigation history into account.

Sulphuryl fluoride (Vikane) is a colourless and odourless gas. It is therefore imperative to add a warning agent
to this gas. Sulphuryl fluoride is a potential health hazard and enters the body through inhalation. Over exposure to
high levels of sulphuryl fluoride can result in nose and throat irritation and nausea. At high concentrations (such as
those used during fumigation) it can cause excessfluid in the lungs, sleepiness, pneumonia, and convulsions. These
symptoms would be expected to appear within 8 hours after such an exposure. In the unlikely event that staff
experience these symptoms in the building that has been recently fumigated, they should leave immediately. The
pest control company should retest the building. Because sulphuryl fluorideisagas, it does not stay on dry surfaces,
thus there is no exposure when touching treated surfaces.

7.4.2 Non-chemical Treatments

A variety of non-chemical processes for exterminating insects have been explored. The most promising are
controlled freezing and the use of modified atmospheres. Methods that have not proved as successful include the
use of heat, gamma radiation, and microwaves.

7.4.2.1. Freezing, Freeze-drying And Other Cold T reatments

Controlled freezing hasbeen applied in various institutions over the past 15 years. Reports on its effectiveness have
been largely favourable. Freezing is attractive because it involvesno chemicals and thus poses no hazard to library
staff and the environment. It can be used on most library materials and doesnot appear to damage collections, but
research into this question is not yet complete. Very fragile objecs, those made from a combination of materials,
and artefacts with friable media shou d probably not be frozen. M aterial s can betreated in household or commercial
freezers, blast freezers, or controlled-temperature and humidity freezers. It is necessary to bag and seal items unless
afreezer with specially controlled temperature and humidity is used. Bags must be sealed immediately to prevent
insects from escgping. Some institutionsbox materials and then bag them. Bagging protectsobjects from changes
in moisture content during defrost cyclesand from condensation on cold books when they are removed from the
freezer. It is essential to guard against freeze resistance; som e insects can acclimate to cold temperaturesif they are
kept in a cool area before freezing or if freezing happens too slowly. Research isincompletein this area; it is not
knownif common library pests are able to devel op freeze resistance. In the absence of definitive data, material must
be kept atroom temperature until freezing begins. Itemsshould not be packed too tightly within afreezer, since this
can slow the freezing process. M ost important, material should be frozen quickly. Freezer temperature should reach



0°C within 4 hoursand —20°C within 8 hours. The most commonly reported successful treatments have been carried
out at —29°C for aperiod of 72 hours. It isunknown w hether lower temperatur esfor a shorter time would be equally
effective; there are reports that —20°C for 48 hours has also been used with success. Collections should be slowly
thawed (brought up to 0°C over 8 hours) and brought up to room temperature. The entire process should then be
repeated to insure effectiveness. Objects should remain bagged (someinstitutionsleave them bagged for 6-8 months)
until monitoring in the space indicates that the insect problem has been solved. Detailed documentation of each
phase of treatment should be maintained. Like chemical treatments, freezing provides no residual benefits. If
collections are not returned to a well-maintained storage area, re infestation will aimost certainly occur.

Insect pests in museums may be eradicated by freezing as an alternative to the use of fumigantsand pesticides.
To avoid damage from the freezing process, specimens (herbarium specimens, dried skins, taxidermy specimens,
mounted insects, skeletons, etc.) must be sealed in polyethylene bags at room temperature, cooled steadily to —20
°C, and held at this temperature for at |east 48 hours. The bag must not be opened until the contents have thawed
to room temperature (atleast 24 hours). Repeated freeze-thaw cycles arerecommended to assure insect eradication.
Freezing to control insect pests in museum specimens will be most effective when it is used asa component of an
integrated pest management program. (Florian, 1990)

7.4.2.2 Heating

Heat can effectively exterminate insects; it has been used widely used in food processing and in the production of
medicine. A temperature of 140 °F for at least one hour will kill most insects. Heat should not be used to eliminate
insects from paper collections, however, because heat of this magnitude greatly accelerates oxidation and paper
ageing. At these temperatures paper will become brittle.

7.4.2.2.1 Thermo Lignum-system

The Thermo Lignum® process eradicates insect pests with warm air and without any chemicals. It is swift and
sympathetic to health and environment. Objects of any kind are treated under optimum conditions by means of a
complex, electronically controlled chamber system. Object moisture readings are taken and provide the starting
parameter for the process. B ased on this data all other relevant process factors ar e calculated and programmed. A
thermal processor unit controls the complete procedure whilst the key parameters in the chamber: temperature,
relative humidity, and object core temperature are logged and displayed by computer.

There is no doubt the system works in killing insects, and may be efficacious in killing some moulds. The
conservator’sfear isthe application of high temperatures. The perceived worries are the effect of high temperatures
(above 50°C) causing the following problems: softening of waxes, synthetic adhesives, surface coatings, etc. Other
problems are materials with low glass transition temperatures; direct expansion of brittle materials such as glass;
shrinkage of animal skins in leather-bound books (Child, 1994).

7.4.2.3 Modified Atmospheres With Low-oxygen Or Inert Gases

Modified atmospheres have been used widely in the agricultural and food industries to control insect infestation.
The term refersto several processes: decreased oxygen, increased carbon dioxide, and the use of inert gases,
primarily nitrogen. Cultural ingitutions over the past 10 years, have undertaken various experiments with modified
atmosphereswith generally successful results. Modified atmospheres show great promise, but additional research
is needed to determine optimum exposure times and methods for particular types of insects. There appearsto be no
obvious damage to collections, but little research has been done on long-term effects. There is potential danger to
staff from exposure to high levels of carbondioxide,if that is used, but there are no residual effects on collections.
Modified atmospheres can be applied 1) in a traditional fumigation chamber or a portable fumigation bubble or 2)
in low -permeability plastic bags. With a chamber or a bubble, materids are prepared for treatment (quarantined,
documented, and loaded into the treatment chamber), air is evacuated from the chamber, and carbon dioxide
(generally about 60% concentration) or nitrogen (to achieve an atmosphere of less than 1% oxygen) is introduced.
Once the desired atmospheric concentration is reached, conditions are maintained at a specific temperature and
relative humidity for the required amount of time. Once treatment is finished, the vacuum isreleased, the cabon
dioxide or nitrogen is removed, the chamber isaerated, and materials are removed to a quarantine area so that the
effectiveness of treatment can be assessed. The process for treating materials in low-per meability plastic bagsis
similar, except that materials are sealed in bags with an oxygen scavenger that will reduce the oxygen level in the
enclosure to less than what is needed for insect respiration. Insome cases, the bags are purged with nitrogen before
sealing. In the tests conducted thusfar, a variety of exposure times, temperatures, and relative humiditieshave been
used. Since requirements for achieving an acceptable kill rate ssem to vary according to the type of insect being
exterminated and the type of process being used, there are not yet any generally accepted guidelines for the
application of modified atmospheres. Always contacta preservation professional for advice before proceeding with
modified atmospher e treatment.

7.4.2.4 Gamma Radiation

Gamma radiation is used to sterilise cosmetics, food and agricultural products, medical supplies, and hospital and
lab equipment. It poses som e danger to personnel during treatment, but there is no residual radiation in the treated
material. Gamma radiation can be effective against insects, but the minimum lethal dose for various eciesis still
unknown and is affected by variables such as climate conditions and the nature of the infested material. M ost
important, research has shown that gamma radiation may initiate oxidation and cause scission of cellulose
molecules; it has the potential to seriously damage paper-based materials. There isalso a cumulative effect from
repeated exposures. Asaresut,gammaradiation is not recommended. In the Netherlands there is no other option
to treat archive in bulk.

7.4.25 Microwaves



Rumours about the effectiveness of microwaves for killing insects have circulated in the library and archive
community over the past several years. Microwaves are used successfully in the food, agricultural, and textile
industries to control insects, but this strategy is not recommended for library and certainly not for archival
collections. Microwaves have a limited penetration, and may not penetrate thick books. Their effectiveness also
depends on the type of insect and the intensity and frequency of the radiation. Microwave ovensvary in intensity,
soitisextremely difficult to determine standard timesand temperaturesfor treatment. The primary argum ent agai nst
microwaves is the danger of damage to treated materials. Evidence from a variety of experiments indicates that
pages and covers can scorch; metal attachments like staples can cause arcing; and adhesives can soften, causing
pagesto detach from their bindingsin certain books. When metallic objects (staples, paperclips, spiral binders, etc.)
are indiscriminately placed in a microwave oven cavity, the energy pattern becomes disrupted and distorted. This
condition produces arcing. Two metal objects, such as a staple and the metal cavity wall, are placed in close
proximity and subjected to an intense field of microwave energy, arcing will result. Arcing occurs because the air
between the two metallic objects becomes electrically charged, just as the air between athundercloud and the earth
becomes charged or ionised. Thisionised air becomes an electrical conductor, andelectric current then leapsthe gap
like a small bolt of lightning. However, lightning only lads for an instant because it discharges or neutralises the
ionised air, but an arc in amicrowave oven will continue, to a greater or lesser degree, as long as the microwave
energy is applied. At the very least, this can cause marking or pitting of involved surfaces, and at worst, can burn
a hole right through the cavity wall or object.

7.4.3 Traditional Methods

Man's battle against insect pestsis not a battle of today. He has been fighting on thisfront since the dawn of history.
W e know from Homeric writings that the Greeks used sulphurdioxide to poison various insect pests. Gnadinger in
his excellent book Pyrethrum Flower states that pyrethrum flowers were used as pesticides in Persia. In India
aromatic plants and their leaves were used as insect repellents since ancient times. Those known to them were
Gorbach or Shadgranth (Acorus Calamus Linn), Ashvagandhaor Asana (Withania Somnifera Dun), tobacco |eaves
etc. (Swarnakamal, 1975). As early as the 5th century A.D. the Chinese papermakers added an insecticide to paper,
manufactured from the seeds of the Amur cork tree. L ater they were even obliged by law to add an insecticide to
paper (Plumbe, 1987c).

Inthe 1950s and the 1 960s acommon, outdated, practiceto protect books against i nsects was to varnishthe book
covers. Theuse of highlycalendared board will al so reduce infestation. Other precautions arethe use of impregnated
book cloth, nylon sewing thread, polyvinyl acetate adhesive (PVA) and no paper sizing with starch, dextrin, casein
(Plumbe, 1987c).

Termitesthriveintropical and subtropical climates. It isworth recalling thattermites havetwo deadly enemies,
sunlight and fresh air (Duchein, 1988). An old and well-tried remedy against termites isavoiding contact of storage
racks with the floor by keeping their legs in bowls containing creosoteoil inkerosene oil (1 : 2) (Kathpalia, 1973;
Talwar, 1993).

Gorbach iswell known as an effective insect repellent and in the Konkan districts of Maharashtra it is known
as Pandri. It contains an aromatic volatile oil and a bitter substance known as lacorin. Together they constitute a
powerful pesticide. An attack by white ants is often checked by use of powdered Gorbach. Gorbach is an erect
aromatic marsh herb, root-stock being thick and creeping. The leaves and the root-stock make a very effective
insecticide. Ashvagandha, an erect branching under-shrub 1-5 ft. high, is another plant with similar properties. It
was common practice to k eep Gorbach and Ashavagandhain ancient repositories and libraries to protect books and
manuscripts from damage by insect pests. Com pounds of lead and arsenic have also been used to preserve valuable
records. The exudation of the Indian Frankincense tree know n as Gugal or Dhup is used in many parts of Indiaand
burnt asincense. It disinfects the house and serves as a fumigant to driveout insect pests. In some I ndian museums
leavesof certain aromatic plants, e.g. tobacco, Neemetc. are placed in show cases for the purpose of repelling insect
pests (Swarnakamal, 1975).

7.43.1 Neemand TeaTree

Today many repdlentsappea that are made of plant extracts However, current adviceisto be very careful with
these traditional repellents. They are still poisonous and may be harmful to humansand the archival material. Plant
products may seem environment-friendly but that does reduce poisonous characteristics. Conservators do well to
remember that nature gives life aswell astakes life. Someof these repellents are manufactured as insecticide papers
that come in direct contact with the archives. Other repellents are oils smeared on or impregnated into the papers.
Currently conservation scientigs feel that two plantrepell entsare promising: extracts of the neemtree (Azadirachta
indica) and teatree oil (Melaleuca alternifolia). The teatree is however poisonous because of the high contents of
volatile carbonic compounds (turpentine).

In Australia, the oil of the tea tree (Melaleuca alternifolia) has been a time-honoured folk remedy for man and
beast. At Macquarie University the anti-microbial activity of a large number of commercial tea tree oils was
examined. Results demonstrated the importance of terpinen-4-ol for activity against microbes. The powerful anti-
microbial activity of p-cymene, aminor component of teatreeoil, was confirmed. Some micro-or ganismsare highly
susceptible to a combination of terpinen-4-ol and p-cymene. Tea Tree's essential oils are very closely related to
turpentine, which was itself an old-fashioned and multi-use farm remedy. Less than fifty years ago turpentine was
used to cure whatever ailed people and pets. There were reports of turpentine poisoning. M ost people today realise
that turpentine is more toxic than beneficial, but as turpentine has fallen out of favour, the use of chemically related
Melaleucaoil has grown tremendously. Several gudies have beenpublished in respectablejournal sthat back up the
folk remedy claims. For example, Tea tree oil has a proven effect against a wide variety of bacteria, fungi, and
yeasts. One study looked at the effects of the oil on normal skin bacteria versuseffects on disease causing bacteria.



It was found that the oil was much more likely to harm the bad bacteria, leaving the good ones alone. The
compoundsresponsible for healing however are the same compoundsthat can cause side effectsand it isreasonable
to assume that even small amounts could be harmful. About theuse of the teatree oil it is said that * A little teatree
oil isgood. But moreisnot better!". Another agpect of teatree oil’ snatureisthat it is attracted very strongly to other
types of oils This is called lipophilic, literally fat loving, in scientific terms. Since the skin is rich in oils, the
essential chemicals of Melaleuca can quickly be absorbed by the skin and enter the bloodgream.

The neem tree (Azadirachta indica) has much potential for its healing possibilities and also for dealing with
insects. Much information can be found on the internet and currently Cornell University isresearching theoil for
its uses in conservation.

744 Literature
The quantity of literature on the subject, or rather subjects, in this section is substantial. Only a small selection is
listed below.

For literature on fumigants seeBond, 1998; Coleman, 1978; Gerozisiset al., 1990; Gilliesetal., 1992; Haenel,
1964; Hengemihle et al., 1995; Leesch et al., 1978; McComb, 1983; Monro, 1975; Mori et al., 1974; Pinniger,
1998; Reade Fong, 2001; Smith, 1984b; Talwar, 1975. For more information on the fumigant Vikane see the
websites of the GCI and Dow Agro Sciences.

For literature on non-chemical treatmentssuch as heat treatment, freezing and radiaion seeBaust, 1973; Brezner
etal., 1989; Daniel et al., 1993; Elert et al., 1997; Flint et al., 1981b; Florian, 1986; Forbes et al., 1987; Kaplan
et al., 1996; Ketcham, 1984; King, 1984; Lawson, 1988; Leclerc, 1989; McCall, 1986; Nesheim, 1984; Paton et
al., 1987; Peacock, 1998 and 1999; Smith, 1984a and 1986; Tanimura et al., 1995; Teply etal., 1986; Tiltonet al .,
1982a and 1982b; Urban et al., 1986; Valentin etal., 1990;Wilkinson, 1980.

For traditional repellents see Davi, 1989; Nair, 1993a; Samidi et al., 1993. For tea tree and neem tree check the
website of The Rural Industries Research and Development Corporation (RIRDC),the NeemFoundation. For some
literatureon this subject see Ad Hoc Panel of theBoard on Science and Technology for International Development.
National Research Council, n.d.; Casey Sclar, 1994; Gateby etal., 2001.
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Appendix 1 : Glossary of Abbreviations

ABHB
ABRACOR
ADRC
AlA
AlC
ANRI
APOYO
ARA
BC

BS
CARDIN
CDERA
CECOR
CEOS-DMSG
CIDA
CLIR
CDNLAO
COAPS
CONSAL
CoPAT
COSTFORD
CPBA
ECHO
ESA
ETO
FEMA
FHRC
FIAT
FIDA
GClI
GSHAP
HEPA
HRL
HVAC
IAP
IAPMA
ICA
ICBS
ICSU
ICCROM
ICOMOS
IDNDR
IDP
IFLA
IFRC
IFTA
ILP
INTACH
IPI

IPM
ISDR
1SO

KB

KIT
NAA
NARA
NASA
NAS
NCSD
NDRD
NEDCC
NEIC
NGO
NHC/TPC
NIFC
NLA
NLD

Annual Bibliography of the History of the Book and libraries
Associagdo Brasileira de Conservador es-Restaurad ores de B ens Culturais
Asian Disaster Reduction Centre

American Institute of Architects

American Institute of Conservation of Historic and Artistic Works
Arsip Nasional di Republik Indonesia

Asociacion paralaConservacion del Patrimonio Cultural de las Américas
Algemeen Rijksarchief (ARA), National Archives of the Netherlands
Before Christ

British Standard

Caribbean Disaster Information Network

Caribbean Disaster Emergency Response Agency

Centro de Conser vagdo e Restauracdo de Bens Culturais Moveis (Brazil)
Committee on Earth Observation Satellites / Disaster Management Support Group
Canadian International Development Agency

Council on Library and Information Resources

Conference of Directors of National Librariesin A siaand Oceania
Center for Ocean and Atmospheric Prediction Studies

Congress of Southeast Asian Librarians

Council for the Prevention of Art T heft

Centre of Science and Technology For Rural Development

Projeto Conservagéo Preventiva em Bibliotecas e A rquivos (B razil)
European Community Humanitarian Office

Earth and Atmospheric Science

Ethylene oxide

Federal Emergency Management Agency

Flood Hazard Research Centre

Fédération Internationale des Archives de Télévision

International Archival Development Fund

Getty Conservation Institute

Global Seismic Hazard Assessment Program

High-Efficiency Particulate Air (filter)

Hazards Research Lab

Heating, Ventilating, and Air Conditioning

Indoor Air Pollution working group

International Association of Hand Papermakers and Paper Artists
International Council on Archives

International Committee of the Blue Shield

International Council of Scientific Unions

International Centre for the Study of the Preservation and Restoration of Cultural Property
International Council on Monuments and Sites

Internaional Decade for Natural Disaster Reduction

International Dunhuang Project

International Federation of Library Associations and Institutions
International Federation of Red Cross and Red Crescent Societies
International Federation of Television Archives

International Lithosphere Program

Indian National Trust for Art and Cultural Heritage

Image Permanence Institute

Integrated Pest Management

Internaional Strategy for Disaster Reduction

Internaional Standard Organisation

Koninklijke Bibliotheek (KB), National Library of the Netherlands
Koninklijk Instituut voor de Tropen (KIT), Royal Tropical Institute
National Archives of Australia

Nationd Archives and Record Administration (USA)

National Aeronautics and Space Administration

National Archives of Singapore

National Councils for Sustainable Development

Natural Disaster Reference Database

Northeast Document Conservation Center

National Earthquake Information Centre

Non-governmental Organisation

National Hurricane Centre / Tropical Prediction Centre

National Interagency Fire Center

National Library of Australia

The National Diet Library (Japan)



NLIC
NOAA
NRLC
PAMBU
PBB
PCB

pH

PI
RAMP
RH

SAM
SEACAP
SKAT
SOLINET

UNDP
UNESCAP
UPS
UNESCO
USA
USGS

uv
WCED
WMO
WWwWw

National Landslide Information Center

National Oceanic and Atmospheric Administration

The N ational Research Laboratory for Conservation of Cultural Property
Pacific Manuscripts Bureau

Polybrominated Biphenyls

Polychlorinated Biphenyls

Potentid of hydrogen = degree of acidity/alkalinity (1-14)

Preservation Index

Records and Archives Management Programme

Relative H umidity

Seattle Art Museum

Southeast Asian Consortium for Access and Preservation

Swiss Centre for Development Cooperation in Technology and Managem ent
Southeastern Library Network

Temperature

Tropical Cyclone Progranme

United Kingdom

United Nations

United Nations Conference on Environment and Development

United NationsDevelopment Programme

United N ations Economic and Social Commission for Asia and the Pacific
Uninterrupted Pow er Supply unit

United Nations Educational, Scientific and Cultural Organization
United States of America

United States Geological Survey

Ultraviolet

World Commission on Environment and Development

World Meteorological Organization

World Weather Watch



Appendix 2: Addresses of Contacts and Institutes
in alphabetical order

Al-Furqgan I slamic Heritage Foundation
Eagle House, High Street

Wimbledon

London SW19 5EF, UK

Tel: +44 181 944 1233

Fax: +44 181 944 1633
www.al-furgan.com

American Institute for Conservation (AIC)
1717 Sweet NW, Suite 301

Washington DC 2006, USA

Tel: +1 202 452 9545

Fax: +1 202 452 9328

Email: InfoAic@aol.com

aic.stanford.edu

Art Loss Register (ARL)
www.artloss.com

Architectural Institute of Japan
26-20, Shiba 5-chome, Minato-ku,
Tokyo 108-8414, Japan

Tel: +81 3 3456 2051

Fax: +81 3 3456 2058

Email: info@aij.or.jp
www.aij.or.jp/aijhome.htm

Arquivo Nacional

c/o Adriana Cox Hollés

Rua Azeredo Coutinho, 77

Centro, 20230-170

Rio de Janeiro, RJ, Brazil

Tel: +55 21 3806 6140

Fax: +55 21 3806 6139

Email: cad@arquivonacional .gov.br
www.arquivonacional.gov.br

Asian Disaster Reduction Centre (ADRC)
3F, IHD Centre Bldg.

1-5-1 Wakihama-kaigan-dori

Chuo-ku, K obe City

Hyogo Prefecture 651-0073, Japan

Tel: +81 78 230 0346

Fax: +81 78 230 0347

Email: rep@adrc.or.jp
www.adrc.or.jp/top.asp

Asociacion para laConserveciondel Patrimonio cultural de las Américas (APQY O)
P.O.Box 76932

Washington, D.C. 20013, USA

Tel: +1 202 707/1026/5634

Fax: +1 202 707/1525

Email: ator@loc.gov

Email: asei @loc.gov

imaginario.org.ar/apoyo/home.htm

Associacéo Brazileira de Conservadores-Regauradores de Bens Culturais (ABRACOR)
Caixa Postd 6557 - CEP: 20030-970

Rio de Janeiro - RJ, Brazil

Tel: + 55 21 2262 2591

Email: abracor@abracor.com.br

www.abracor.com.br

Association of Moving Image Archivists (AMIA)
c/o National Centre for Film & Video Preservation
8949 W iltshire Boulevard



Beverly Hills CA 90211, USA
Tel: +1 310 550 1300

Email: amia@amianet.org
www.amianet.org

Bishop Museum

The State Museum of Natural and
Cultural History

1525 Bernice Street

Honolulu Hawai'i, 96817-0916, USA
Tel: +1 808 847 3511

Email: museum@bishopmuseum.org
www.bishopmuseum.org

British Columbia

Ministry of Water, Land and Air Protection Pollution Prevention and Remediation Branch
Box 9342 Stn, Prov. Govt.

Victoria British ColumbiaV8W 9M1, Canada

Tel: 250-387-4441

www.elp.gov.bc.ca/epd/ipm/do cs/envirowe/default.htm

Canadian Conservation Institute (CCl)
1030 Innes Road

Ottawa ON K1A OM5, Canada

Tel: +1 613 998 3721

Fax: +1 613 998 4721

Email: cci-icc_services@pch.gc.ca
WWW.cci-icc.gc.ca

Caribbean Disaster Emergency Response Agency (CDERA)
The Garrison, St. Michael

Barbados

Tel: +1 246 436 9650

Tel: +1 246 436 9651

Fax: +1 246 437 7649

Email: cdera@caribsurf.com

www.cdera.org

Caribbean Disaster | nformation Network (CARDIN)
Science Library, University of the West Indies
Mrs. Beverley Lashely

Project Coordinator

P.O.Box 104

Mona, Kingston 7

Jamaica, West Indies

Tel: +1 876 970 1757

Fax: +1 876 970 1758

Email: cardin@uwimona.edu.jm
www.cardin/uwimona.edu.jm

Center for Ocean and Atmospheric Prediction Studies (COAPS)
Bibliography El Nino and flooding, a global resource

(Robert M.) Johnson building in Innovation Park, 2nd Floor
Tallahassee, FL.,USA

www.coapsfsu.edulib/el ninobib/enso-floods

Centre of Science and Technology for Rural Development (COSTFORD)
Ayyanthole

Thrissur 680 003

Kerala, India

Tel: + 91 487 360788

Fax: + 91 487 641678

www.c-itizen.com/costford



Centro de Conservacéo e Restauragé@o de Bens CulturaisMoveis (CECOR)
Escola deBelasArtedUFM G

31270-901 - Belo Horizonte - MG Brazil

Prof. Luiz A. C. Souza

Tel: +55 314995 378/5

Fax: +55 31 4995 375

Email: conserv@oraculo.lcc.ufmg.br

coremans.eba.ufmg.br

Commission on Preservation and Access (CLIR)
1755 Massachusetts Avenue

NW Suite 500

Washington DC 20036-2188, USA

Tel: +1 202 939 4750

Fax: +1 202 939 4765

Email: info@clir.org

clir.org

Committee on Earth Observation Satellites (CEOS)
Disaster Management Support Group (DM SG)
Email: Levin.Lauritson@noaa.gov
WWW.Ceos.noaa.gov

Congress of Southeast Asian Librarians(CONSAL)
National Library Board (NLB)

1 Temasek Ave 06-00

Millenia Tower

Singapore 039192

Contact: Ms. Eunice Low

Tel: +65 332 3133

Email: eunicelow@ nlb.gov.sg

www.nlb.gov.sg

www.consal.org.sg

Conservation Dist List

Electronic discussion forum

Request internet subscription

Walter Henry

Email: consdist-request@zodiac.rutgers. edu
palimpseg.stanford.edu/byform/mailing-lists/cdl

CoOL (Conservation Online)
palimpsed.stanford.edu

Dartmouth Flood Observatory
Dartmouth College

G. R. Brakenridge

Hanover, NH 03755, USA

Tel: +1 603 646 1110

Email: Brakenridge@dartmouth.edu
www.dartmouth.edu/artsci/geog/floods

Die Deutsche Bibliothek, Leipzig
The National Library of Germany
Deutsches Buch- und Schriftmuseum
Papierhistorische Sammlungen

Dr. Frieder Schmidt

Deutscher Platz 1

04103 Leipzig, Germany

Tel: +49 341 2271 250/273

Email: <shmidtf@dbl.ddb.de
www.ddb.de

Dow Agro Sciences

Customer Information Center

9330 Zionsville Road

Indianapolis, IN 46268-1054, USA

Tel: 1-800-992-5994

Fax: 1-800-905-7326
www.dowagro.com/main/product_labds.asp?Product_|D=648& L abel =All& Area=5



Earth and Space Sciences ‘ T sunami’
University of Washington

Main Office, 63 Johnson Hall

Box 351310

Seattle, WA 98195-1310, USA

Tel: +1 206 543 1190

Fax: +1 206 543 0489

Email: advising@ess.washington. edu
www.geophys.washington.edu/tsunami

Ecological Society of Australia(ESA)
P.O.Box 1564

Canberra ACT 2601, A ustralia

Tel: +61 3 9925 1014

Fax: +61 3 9663 2517

Email: jann.williams@rmit.edu.au
life.csu.edu.au/esa

The Electronic Volcano

Dartmouth College

Hanover, NH 03755, USA

Tel: +1 603 646 1110

Email: barbara.defelice@dartmouth.edu
www.dartmouth.edu/~volcano

European Commission on Preservation and Access (ECPA)
Kloveniersburgwal 29

1011 JV Amsterdam, T he Netherlands

Tel: +31 20 5510807

Fax: +31 20 620 4941

Email: ecpa@bureau.knaw.nl

www.knaw.nl/ecpa

European Community Humanitarian Office (ECHO)
Email: echo-info@cec.eu.int
www.europa.eu.int/comm/echo/er/indexen.html

Federal Emergency Management Agency (FEMA)
500 C Street, SW

Washington, D.C. 20472, USA

Tel: +1 202 646 4600

Email: opa@fema.gov

www.fema.gov/disasters

Flood Hazard Research Centre (FHRC)
Middlesex University

WhiteHart Lane, London N17 8HR, UK
Tel: +44 181 362 5359

Email: FHRC1@ mdx.ac.uk.
www.fhrc.mdx.ac.uk

Francois Beauducel

Observatoire Volcanologique de la Soufriéere
Le Houélmont

F-97113 Gourbeyre, Guadeloupe

Tel: +590 99 11 33

Fax: +590 99 11 34

Email: beauducel @ipgp.jussieu.fr
www.ipgp,ussieu.fr/~beaudu

The Getty Conservation Institute (GCI)
1200 Getty Center Drive, Suite 700
Los Angeles CA 90049-1684, USA
Tel: +1 310 440 7325

Fax: +1 310 440 7702

Email: gdweb@getty.edu
www.getty.edu/conservation

Grinnell College
P.O.Box 805



Grinnell IA 50112-1690, USA
Tel: +1 641 269 4000
www.grinnell.edu

Hand Papermaking

P.O.Box 77027

Washington, DC 20013-7027, USA

Tel: +18008216604 /+13012202393
Fax: +18005387549 /+13012202394
Email: handpapermaking@bookarts. com
www.handpapermaking.org

Hazards Research Lab (HRL)
Department of Geography
University of South Carolina
Columbia, South Carolina, USA
Email: scutter@sc.edu
www.cla.sc.edu/geog/hrl

Hurricane /Tropical Data

1397 Civil Engineering Bldg.

West Lafayette, IN 47907-1397

Purdue University

Earth and Atmospheric Science (ESA)
Indiana, USA

Tel: +1 765 494 3258

Fax: + 765 496 1210

Email: EASinfo@eas.purdue.edu
wxp.eas.purdue.edw hurricanefindex.html

Image Permanence I nstitute (1PI)
Rochester Institute of Technology
Frank E. Gannett Memorial Building
P.O.Box 9887, Rochester NY, USA
Tel: +1 716 475 2303

Fax: +1 716 475 7230

Email: ipiwww@rit.edu
www.rit.edu/~661www1l

Intemational Association of Hand Papermakers and Paper Artists (IAPMA)
IAPMA Secretary

Eva Maria Juras

Tulpenstrasse 20

D-5 1427 Berg. Gladbach, Germany

Tel: +49 2204 67872

Fax: +49 2204 961428

Email: evajuras@aol.com

www.des gn.dk/org/iapma

Internaional Association of Paper Historians (IPH)
IPH Secretary

Ludwig Ritterpusch

Wehrdaer Strasse 135

D-35041 M arburg/L ahn, Germany

Tel/Fax: +49 6421 81758

www.paperhistory.org

Intemational Association of Sound and Audiovisual Archives (IASA)
Albrecht Haefner

Secretary General

Sudwestrundfunk Baden-Baden

Postfach 820 D-76522

Baden Baden, Germany

Tel: +49 7721 929 3487

Fax: +49 7221 929 2094

Email: albrecht. haefner@swr-online.de.
www.llgc.org.uk/iasa/index.htm

International Centre for the Study of the Preservation and Restoration of Cultural Property (ICCROM )
13, viadi San Michele



00153 Roma, Italy

Tel: +39 6 5855 31

Fax: +39 6 5855 3349
Email: iccrom@iccrom.org
Www.iccrom.org

Internaional Committee of the Blue Shield (ICBS)
c/o Leo van Nispen

BLUE SHIELD coordinaor ICOMOS

75 Rue du Temple, 75005 Paris, France

Tel: +33 14277 3576

Fax: +33 1 4277 5742

Email: leovh@xs4all.nl

or contect ICA, IFLA or ICOM
www.icom.org/emergency.html

International Council of Archives (ICA)
Secretariat

60, rue des Francs-B ourgeois

75003 Paris, France

Tel: +33 1 40276306

Fax: +33 1 42722065

Email: ica@ica.org

www.ica.org

I nternational Council of Museums(ICOM)
Maison de I’ Unesco

1 rue Miollis, 75732 Paris 15, France

Tel: +33 1 47 34 05 00

Fax: +33 143 06 78 62

Email: secretariat@icom.org
www.icom.org

International Council on Monuments and Sites (ICOMOS)
49-51 rue de la Fédération

75015 Paris, France

Tel: +33 1 4567 6770

Fax: +33 1 4566 0622

Email: secretariat@icomos.org

Www.icomos.org (A mericas)
www.internaional.icomos.org (Europe)

The International Dunhuang Project (IDP)
Dr. Susan Whitfield

The British Library

96 Eugton Road, London NW1 2DB, UK
Tel: + 44 171 412 7647

Fax: + 44 171 412 7858

Email: susan.whitfield@bl.uk

idp.bl.uk

International Federation of Library Associations and Ingitutes
Headquarters (IFLA)

P.O.Box 95312

2509 CH The Hague, The Netherlands

Tel: +31 70 3140884

Fax: +31 70 3834827

Email: IFLA@ifla.org

www.ifla.org

IFLA coreprogramme for preservaion and conservation (IFLA-PAC)
Bibliothéque Nationale de France

2, rue Vivienne

75084 Paris cedex 02, France

Tel: +331 47 03 87 26

Fax: +33147 03 77 25

Email: marie-therese.varlamoff @b nf.fr
www.bnf.fr/pages/infopro/cn%5F pacpresent.htm

IFLA-PAC Regional Centre for Central and East Asia



National Diet Library

Preservation Planning Office

10-1 Nagatachol Chome
Chiyoda-ku, Tokyo 100, Japan
Tel: +81 3 3581 2331

Fax: +81 3 3592 0783

Email: pacasia@ndl.go.jp
www.ndl.go.jp/eliflapac/index.html

IFLA-PAC Regional Centre for Latin America and the Caribbean
Bibliotheca Nacional de Venezuela

Centro de Conservacion Documental

Edificio Rogi, Piso 1, Calle Soledad

Zonalndustrial la Trinidad, Caracas 20, Venezuela

Tel: +58 2 941 4070

Fax: +58 2 941 4070

Email: drii @bnv.bib.ve

www.bnv.bib.ve

IFLA-PAC Regional centre for South-east A sia and the Pacific
National Library of Australia

National Initiativesand Collaboration

Canberra ACT 2600, A ustralia

Tel: +61 6 2621 571

Fax: +61 6 2734 535

Email: Claw@nla.gov.au

www.nla.gov.au

Intemnational Federation of Red Cross and Red Crescent Sodieties (IFRC)
P.O.Box 372

CH-1211 Geneva 19, Switzerland

Tel: +41 22 730 4222

Fax: +41 22 733 0395

Email: secretariat@ifrc.org

www.ifrc.org

International Tsunami Information Center (1TIC)
Michael Blackford, Director

737 Bishop Street, Suite 2200

Honolulu, HI 96813-3213, USA

Tel: +1 808 532-6423

Fax: +1 808 532-5576

Email: michael .blackford@noaagov
www.shoa.cl/oceano/itic/itic.html

Interpol
www.interpol.int

Joint IFLA/ICA committee for preservation in Africa (JICPA)
P.0.Box 49210

Nairobi, Kenya

Tel.: +2542228959 / 2542226007

Fax: +2542228020

Email: Knarchives@form-net.com

epa-premanet/jicpa

Kansas State University
Research and Extension
www.oznet.ksu.edu/library/ENTML 2/s8.pdf

Koninklijke Bibliotheek

National Library of the Netherlands
Paperhistorical Collection

c/o Dr. Henk Porck

2595 BE The Hague, The Netherlands
Tel: +31 70 3140572

Fax: +31 70 3140655

Email: henk.porck@kb.nl

www.kb.nl



Koninklijk Ingituut van de Tropen
Royal Tropical Institute (KIT-Culture)
Mauritskade 63

1092 AD Amsterdam

The Netherlands

Tel: +31 20 568 8466

Fax: +31 20 568 8376

Email: Culture@kit.nl
www.kit.nl/culture

Library of Congress
Preservation Office

101 Independence Avenue, SE
Washington 20540-4530, USA
Tel: +1 202 707 5634

Fax: +1 202 707 3434

Email: preserve@loc.gov
www.loc.gov

Michigan Technological U niversity
Geological and Engineering Sciences
Volcanoes

1400 Townsend Drive

Houghton M1, 49931-1295
Michigan, USA

Tel: +1 906 487 2531

Fax: +1 906 487 3371
www.geo.mtu.eduivol canoes

Morten Ryhl-Svendsen

The National M useum of D enmark Conservation Dept.
The Laboratory,

Brede, DK-2800 Kgs., Lyngby, Danmark

Tel: +453347 3535

Fax: +4533 74 47 77

E-mail: morten@ryhl.dk

hjem.get2net.dk/ryhl.

Museum Security Network

Rechter Rottekade 171

3032 XD Rotterdam, The Netherlands
Tel/Fax: +31 10 465 3837

cellular: +31 6 242 246 20

Email: securma@xs4all.nl
WWW.Mmuseum-security.org

Nationd Aeronautics and Space Administration (NASA)
Laboraory for Terregrial Physics(LTP)

Natural Disaster Reference Database (NDRD)

Email: Istuart@ltpmail .gsfc.nasa.gov
Itpwww.gsfc.nasa.gov/ndrd

National Archives

Prins Willem-Alexanderhof 20

2595 BE The Hague, The Netherlands
Tel: +31 70 3315400

Fax: + 31 70 3315499

Email: ara@rad.archief.nl
www.archief.nl/rad/ara

Nationd Archives of Australia(NAA)
P.O.Box 7425

Canberra ACT 2610, A ustralia

Tel: +61 2 6212 3600

Fax: +61 2 6212 3699

Email: archives@naa.gov.au
WWW.Nnaa.gov.au



National Archives & Records Administration (NARA)
Preservation Policy & Services Division

8th and PennsylvaniaAvenue, NW

Washington DC 20408, USA

Email: inquire@naragov

WWWw.nhara.gov

National Centre for Preservation Technology and Training (NCPTT)
NSU Box 5682

NatchitochesLA 71497, USA

Tel: +1 318 357 6464

Fax: +1 318 357 6421

www.ncptt.nps.gov/

The National Conferenceon Cultural Property Protection
Smithsonian Ingitution

Office of Protection Services (OPS)

Arts & IndugriesBuilding, Suite 2480

900 Jefferson Drive, SW.

Washington, D.C. 20560-0424, USA

Tel: +1 202 633 9446 / 202 357 1612

Fax: +1 202 357 1512

Email: conf @ops.si.edu

natconf.si.edu

National Coundilsfor Sustainable Development (NCSD)
Earth Council Secretariat

P.0.Box 319-6100

San Jose, Costa Rica

Tel: +506 205-1600

Fax: +506 249-3500

Email: info@ncsdnetwork.org

www.ncsdnetwork.org

Nationd Earthquake Information Centre (NEIC)
United States Geol ogical Survey (USGS)

Box 25046, DFC, MS 967

Denver, Colorado 80225, USA

Tel: +1 303 273 8500

Fax: +1 303 273 8450

Email: sdas@neis.cr.usgsgov

neic.usys.gov

National Fire Plan

c/o Lyle Laverty

Email: llaverty @fs.fed.us
www.fireplan.gov

Natural Hazards Center (NHC)
Univerdty of Colorado, 482 UCB
Boulder, CO 80309-0482, USA
Tel: +1 303 492 6818

Fax: +1 303 492 2151

Email: hazctr@colorado.edu
www.Colorado.EDU/hazards

Nationd Hurricane Centre / Tropical Prediction Centre (NHC/TPC)
Florida International U niversity

Tropical Prediction Center

11691 S.W. 17th Street

Miami, Florida 33165-2149, USA

Tel: +1 305 229 4470

www.nhc.noaa.gov

National Institute for Conservation of Cultural Property (NIC)
The Paper Mill

Suite 602, 3299 K Street NW

Washington DC 20007, USA

Tel: +1 202 625 1495



The National Interagency Fire Center (NIFC)
3833 S. Development Avenue

Boise, |daho 83705-5354, USA

Tel: +1 208 387 5512

Email: NIFC-Comments@nifc.blm.gov
www.nifc.gov

Nationd Landdide Information Center (NLIC)
United Staes Geological Survey (USGS)

Box 25046, DFC, MS 967

Denver, Colorado 80225, USA

Tel: +1 800 654 4966

Fax: +1 303 273 8450
geohazards.cr.usgs.gov/html_files/nlicsun.html

National Oceanic & Atmospheric Administraion (NOAA)
The National Tsunami Hazard Mitigation Program

14th Street & Congitution Avenue, NW

Room 6013, Washington, DC 2023, USA

Tel: +1 202 482 6090

Fax: +1 202 482 3154.

Email: answers@noaa.gov
www.pmel.noaa.gov/tsunami-hazard

National Park Service (NPS), Headquarters
1849 C Street NW

Washington, DC 20240, USA

Tel: +1 202 208 6843

Museum Management

Email: joan_bacharach@nps.gov
WWW.Cr.nps.gov

National Preservation Office

The British Library

96 Euston Road

London, NW1 2DB, UK

Tel: +44 (0)20 7412 7612

Fax: +44 (0)20 7412 7796

Email: npo@bl.uk
portico.bl.uk/services/preservation

National Research | nstitute for Cultural Properties, T okyo
13-43 Ueno Parek, T aito-ku

Tokyo, 110-8713, Japan

www.tobunken.go.jp

Nationd Research Laboratory for Conservation of Cultural Property (NRLC)
Sector E/3, Aliganj,

Lucknow - 226 024, India

Tel: +91 522 335359

Fax: +91 522 372378

Email: nrlclko @lw1.vsnl.net.in

http://nrlccp.org

National Tidal Facility

The Flinders University of South Australia

GP.0.BOX 2100,

Adelaide, South Australia, 5001, Australia

Tel: +618 8201 7532

Fax: +618 8201 7523

Email: ntf@flinders.edu.au
www.ntf.flinders.edu.au/TEXT/PRJS/TSUNAM I /tsunami html

Object ID

Council for the Prevention of Art Theft (CoPAT)
The Estate Office

Stourhead Park, Stourton

Warminster, Wiltshire BA12 6QD, UK

Tel / Fax: +44 1747 841540

Email: info@object-id.com



www.object-id.com

Office of Disaster Preparedness and Emergency Management (ODPEM)
12 Camp Road,

Kingston 4, Jamaica

Tel:+1 876 928 5111 4

Email: info@odpem.org.jm

64.77.83.172/atid eshome.html

Pacific Regional Branch International Council on Archives (PARBICA)
Setareki Tale

President

Government Archivist

National Archives of Fiji

P.O.Box 2125

Government Buildings

Suva, Fiji Islands

Tel: +679 304 144

Fax: +679 307 006

www.archiv enet.gov.au/archives/parbica/parbica_main.htm

Neem Foundation

67-A, Vithal Nagar, Road No. 12, JVPD Scheme,
Mumbai - 400049, Maharashtra, India

Tel: +91 (22) 620-6367, 620-7867, 623-1709
Fax: +91 (22) 620-7508
info@neemfoundation.org
www.neemfoundation.org/pest.htm

Pest Control magazine

Jerry Mix, Publisher

Tel: 440.891.2756

Fax: 440.891.2675

e-mail: jmix@advangar.com
www.pestcontrolmag.
com/ourpubs.html

Projeto Conservacéo Preventiva em Bibliotecas e Arquivos (CPBA)
Ingrid Beck

Brazil

www.cyscom.br/cpba

Red List ICOM
(for address see ICOM)
www.icom.org/redlist

Rentokil Initial plc

Research and Development

Felcourt

East Grinstead, West Sussex, RH19 2JY

United Kingdom

Tel: +44 1342 833022

Fax: +44 1342 836180

Email: techinfo@r-d.rentokil-initial.co.uk
www.rentok il-initial.com/rnd/contents/ contents.htm

The Rural Industries Research and Devd opment Corporation (RIRDC)
Level 1, AMA House,

42 M acquarie Street

BART ON ACT 2600, Australia

Tel: (02) 6272 4539

Fax (02) 6272 5877

rirdc@rirdc.gov.au

www.rirdc.gov.au'pub/newd etters/tea-tree-oil/may96.html

Seatle Art Museum (SAM)
P.O.Box 22000

Seattle, WA 98122-9700, USA
Tel: +1 206 625 8900

Email: PR@SeattleArtMuseum.org



www.seattlear tmuseum.org/col lection/earthquak emitigation/text.htm

Smithsonian Institute

Global Volcanism Program

National Museum of Natural History Room E-421
Smithsonian Ingitution

Washington DC 20560-0119, USA

Email: webmaster @volcano.si.edu
www.nmnh.si.edu/gvp

Smithsonian Institute

Smithsonian Center for Materials Research and Education (SCMRE)
Dianne van der Reyden

USA

Email: venderReydenD @scmresi.edu
www.ds.edu/'scmre/dvr_biblio.html

South East Asia-Pacific Audiovisual Archive Association (SEAPAVAA)
Secretariat

Fax: + 632 9204395

Email: ssapavaa@yahoogroups.com
www.geocities.com/Hollywood/Academy/9772

Southeastern Library Network (SOLINET)
1438 West Peachtree Street, NW, Suite 200
Atlanta, GA 30309-2955, USA

Tel: +1 404 892 0943

Fax: +1 404 892 7879

Email: amy_dykeman@solinet.net
www.solinet.net

Swiss Centre for Development Cooperationin Technology and Management (SKAT)
V adianstrasse 42

CH-9000 St.Gallen, Switzerland

Tel: +41 71 228 54 54

Fax:: +41 71 228 54 55

Email: info@skat.ch

www.skat.ch

United NationsEducational, Scientific and Cultural Organization (UNESCO)
United Nations

Www.unesco.org/culture/

museum

United Nations|ntemational Strategy for Disaster Reduction(ISDR)
United Nations Secretaria for the ISDR

Palais Wilson

52, rue desPaquis, 1201 Geneva, Switzerland.

Tel: +41.22 917 9711

Fax: +41.22 91790 98/99

Email: isdr@un.org

www.unisdr.org/unisdr/indexpage2.htm

United States Geological Survey (USGS)
USGS National Center

12201 Sunrise Valley Drive

Reston, VA 20192, USA

Tel:+1 703 648 4000

WWW.Usgsgov

United States Geological Survey (USGS)
USGS/Cascades V olcano Observatory
Vancouver, Washington, USA

Email: GS-CVO-WEB @ usgs.gov
vulcanwr.usgsgov

United States Geological Survey (USGS)
USGS/Hawaiian Volcano Observatory
Hawaii Volcanoes National Park.
Hawaii, USA



Email: hvowebmaster@hvo.wr.usys.gov
hvo.wr.usgs.gov

Virginia Cooperative Extension,

Central District

P.O.Box 158

History Junction Shopping Center

Highway 460, Appomattox, Virginia, 24522-0158, USA
Tel: +1 804 352 7114

Fax: +1804 352 8661

Email: mgeasing@vt.edu
www.ext.vt.edu/pubs/disaster/disaster.html

Volcano World
USA
volcano.und.nodak.edu/vw html

World Bank

Disaster M anagement Facility
Email: dmf@worldbank.org
www.worl dbank.org/dmf
Glossary of Abbreviations
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