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Light Damage Calculator

The Light Damage Calculator provides an estimate of the fading of colours exposed to light, based on the best available

i

data. There are several sources of uncertainty:

= ambiguity in the identification of the colourants in the object

« imprecise fading data for that colourant

« inaccuracy in the representation of colours on a computer screen
Despite these uncertainties, the calculator can show the wide sensitivity range of coloured objects and the influence of
exhibitions on the future appearance of callections. Original and faded calours are presented as patches on the
computer screen. Since some computer screens and many computer projectors, do not distinguish small changes in
colour, the height of the faded colour patch alse changes in proportion to the amount of fading

There are three different uses for the Light Damage Calculator. The three calculators are the fallowing:

1. Fading of a single colorant
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A Big picture: 10 agents of deterioration

A Practical questions

A CCI tools and resources to support decisions



Why preventive conservation?
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Why: sustainable access and use
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PHYSICAL FORCES




Ten agents of deterioration Climate change?

FIRE WATER

W

INCORRECT
POLLUTANTS TEMPERATURE INCORRECT RH




Ten agents of deterioration Lack of funding?

WATER PESTS

0 @



Ten agents of deterioration

THIEVES
PHYSICAL FORCES AND VANDALS FIRE WATER PESTS
LIGHT, UV INCORRECT
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Figure 13 - 1:100 AEP CLC FD Flood Hazard Map
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Thieves and Vandals

Thieves

* steal objects, especially small portable ones, causing loss to collection

Vandals

e disfigure, break or burn valuable, popular or symbolic objects
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Agents of
deterioration

Climate change
and sustainability
issues

Building feature

Portable fittings O

Procedures

Physical Forces

Low seismic All
risk in region. volunteers
trained in
handling
Thieves and Vandals
Locks on
all doors
and
windows
Fire
Smoke
detectors
(wired -into
alarm system)
Water
Collections
not stored
in basement
Pests No eating or
drinking in
collection
spaces;

Pollutants

€

Not located in
high pollution
area
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Agents of Climate change

Building feature Portable fittings Procedures W
deterioration and sustainability O
issues
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The ABC Method
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A risk management
approach to the
preservation of

cultural heritage
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Frequency: How often is this hazard likely to occur?

almost never rarely seldom occasionally often
(>10,000 years) (1,000-10,000 years)  (100-1,000 years) (10-100 years) (1-10 years)

catastrophic
(10-100%)

significant
(1-10%)

Consequences:
How large is the loss mO:frf;oe
of heritage value? (01=1%)

minor
(0.01-0.1%)

trace
(<0.01%)




catastrophic
(10-100%)

significant
(1-10%)

Consequences:
How large is the loss ~ moderate
of heritage value? (0.1=1%)

minor
(0.01-0.1%)

trace
(< 0.01%)

almost never
(>10,000 years)

Frequency: How often is this hazard likely to occur?

rarely seldom occasionally often
(1,000-10,000 years) (100-1,000 years) (10-100 years) (1-10 years)

:XTREME




Frequency: How often is this hazard likely to occur?

almost never rarely seldom occasionally, often
(>10,000 years) (1,000-10,000 years) (100-1,000 years) (10-100 years) (1-10 years)

catastrophic
(10-100%)

significant
(1-=10%)
Consequences:
How large is the loss ~ moderate HIGH
of heritage value? (©1=1%)
minor MED'UM
(0.01-0.1%)

trace NEGLIGIBLE

(< 0.01%) |




Frequency: How often is this hazard likely to occur?

almost never rarely seldom occasionally, often
(>10,000 years) (1,000-10,000 years) (100-1,000 years) (10-100 years) (1-10 years)

catastrophic
(10-100%)

significant
(1-10%)

Consequences:
How large is the loss mo(:i?r?;e
of heritagevalue? 7%

minor MEDIUM

(0.01-0.1%)

traceI NE‘E”‘E'B' E ;
(< 0.01%)




catastrophic
(10-100%)

significant
(1-10%)

Consequences:
How large is the loss mo:fr?;e
of heritage value? (01=1%)

minor
(0.01-0.1%)

trace
(< 0.01%)

almost never
(>10,000 years)

(1,000-10,000y

Frequency: How often is this hazard likely to occur?

rarely seldom

HIGH

occasionally

often

MEDIUM




site. It could be all historic house museums in the city, one particular historic

1 UNDERSTANDING THE CONTEXT

house museum, or only a specific part of the collection of one museum

In this step we try to understand all relevant aspects of the context in which * 2
the heritage asset is situated. This includes its physical, administrative, legal, 5
political, socio-cultural, and economic environments What about your heritage asset? What is it?
POLITICAL
ENVIRONMENT . .
All this information about the context is necessary to be as effective as
SOCIO-CULTURAL i ACTORSAND possible when doing risk management
ENVIRONMENT I " STAKEHOLDERS
— Asanexam one might be interested in managing risks to a heritage site that
* contains the remains of an ancient village plus a museum. The site is located in
a moderately seismic rural area, nearby a river, There is a native community
nearby that uses part of the site as a sacred place. There is a growing
demand for access to the site by national and international tourism. It has no
PHYSICAL management plan, and there are no specific laws that regulate the protection
ENVIRONMENT s i
and economic exploitation of this kind of heritage in the country. The museum
o has the mission t, conserve, and display the archaeol al findir
HERITAGE o from the site. It u‘,)z,nltf:s LII\U(;‘V the responsibility and budget of the National
Board of Museums. The site is under the administration of the Department
ADMINISTRATIVE of Archaeology. The staff is very small and cannot satisfactorily meet all the
AND OPERATIONAL maintenance, security, conservation, and documentation needs of the

ASEECTS and the museum collection. Students from the local school work as volunteer

« b guides. The two park rangers that are stationed nearby help patrol the area

whenever they can, The country is going through a difficult economic period,

which means shrinking resources for the heritage sector, but some outside

LEGAL FINANCIAL d
ASPECTS CONTEXT sponsors have indicated their interest in making contributions

A GiLi i - Aanad \ It is also important to identify all the actors, inside and outside th
,4‘ U ' e IL’ nis « 1Vigl !l t is also important to identify all the actors, inside and outside the

organization, that can help us in the process (from the cleaning and security ~ ? Can you recognize the different aspects of the

t - l : | }_{ ~ A y staff to the Director and the heritage authority, the fire brigade, the police, v context in the example above that are relevant for

: 3 ! ]
¥ ( urai ! _ f ol ;1 . the civil defense, the local community, universities, potential donors, etc.). risk management?

Obviously, we must clearly define our objectives, as well as the scope of our

actions. It must be clear to everyone 1at the "heritage ¢
.2 . the “heritage asset’ could be all archaeological sites in
particular archaeological site, or only a specific part
Try it yourself:
SOCIO-CULTURAL
UNDERSTAND YOUR CONTEXT ENVIRONMENY,

Consider your heritage asset. For each aspect of the context
shown on page 20, find at least one specific element that is
important to understand in order to successfully manage risks
to that asset. You can use this form to document your findings.

5 5 LEGAL
Discuss your results with colleagues. ASPECTS
HERITAGE
ASSET
FINANCIAL
CONTEXT
ADMINISTRATIVE
POLITICAL
ENVIRONMENT - ASPECTS
~—
PHYSICAL ACTORS AND
ENVIRONMENT 5SS STAKEHOLDERS

Context -23




Basic requirements of
preventive
conservation

@ Where do | start?

=

I e Government  Gouvermnement
of Ganada du Ganada Search Canadaca

Canada.ca * Cullure, history and spark » Hi w and heritage » Musealogy and conservation » Precervalion and congeryatian

> Preventive conservation and risks > Presentive conservation » Present

vaLion guidelines for pollaclions

Basic requirements of preventive conservation

Stefan Michalski

Basic requirements provided by building features

Building features are all the components and systems that make up a functional building, from the cbvicus, such as the
roof, to the less obvicus, such as fire control systems. The responsibility for selecting and purchasing building features

during construction prejects, or maintaining and upgrading them in existing buildings, usually falls to external agencies
or their consultants. Getting the basic requirements done well depends on knowledgeable museum clients working with

knowledgeable consultants.

Areliable roof

Whether it is part of an enclosed structure or standing alone {Figure 1), 3 reliable roof sheds the heavies: rains and spring
meltwaters. Reliable drainage systems and landscaping carry this water away (Figure 2) rather than letting it pool nearby.
In technical terms, museums should design a roof and its drainage systems to survive at least the "100-year storm,” it
not better. A roof blocks not only water, but also the sun’s intense radiation, as well 3s pollutants that fall as dustor in
rain. For objects consigned to the outdoors, such as historic vehicles, agricultural machinery or even archaeological

remains, a reliable roof can be one of the most useful acts of long-term preservation.

124755-0002

Figure 1. Large objects that must remain outdoors will last much

longer when protected by a roof.

@ Government of Canada, Canadian
Conservation Institute. CCI 125773-0181
Figure 2. Whether or not 2 drainage system
is good enough to prevent water entering
the foundations depends on the local
pattern of rainfall and the soil drainage. A
long trough that reaches the pavement, in

combination with 3 pavement that

@O €e-ee



TODO

List the requirements
you currently meet and
donot meet
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The REORG method

D How can | tackle my storage challenges?
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Complete the RE -ORG Self-evaluation

|dentify strengths and weaknesses

Develop a work plan

Start small




—2 E -O RG I*I Canadian _ Institut canadien e | (': (': R ('} M

Conservation Institute de conservation Cubural Grganaation

FURNITURE & SMALL EQUIPMENT (F)

F.1 NO OBJECT IS PLACED DIRECTLY ON THE FLOOR.

© There are no objects directly on the floor

4 A few objects are placed directly on the floor

2 Most of the objects are placed directly on the floor
0 All the objects are on the floor



Complete the RE-ORG Self-evaluation ‘ ? \ ’l \
ldentify strengths and weaknesses

Develop a work plan

Start small




Complete the RE-ORG Self-evaluation

. Storage Reorganization Gantt Chart
|dentify strengths and weaknesses

Month 1 Month 2 Month 3 Month 4 Month 5 Month 6
TASKS

Week 1 | Week2 = Week2 Week1 Week2 Week3 @ Week3 Week4 = Week3 Week4 & Week2 Week2

Inventory _
Assessment

Shelving
Installation

Develop a work plan

Object Packing
& Moving

Shelving

Start small pbeling & .




Complete the RE-ORG Self-evaluation

|dentify strengths and weaknesses

Develop a work plan

Start small
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Storage 1 ‘

Storage 2
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Complete the RE -ORG
self-evaluation with
your team
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Location spot -check exercise

@ Resource 7 - Location spot-check exercise

You may be surprised by what you find ... or don't find.

For you, what is a reasonable timeframe to physically locate an object in storage? minutes

0 For a small collection (max. 10,000 objects) with a healthy documentation system, we believe it should be
possible to physically locate objects in storage, using the documentation system in 3 minutes or less. If your collection
is much larger, or you have several collection storage rooms, it may take you more than 3 minutes. The important
thing is that you define how long it should take for your museum. In the future, you can use this benchmark to venify if
your documentation system is still healthy after you have reorganized your storage room.

A - Starting from the documentation system, identify 24 objects at random (write the accession numbers in the table
below).

B — Write down where the objects are supposed to be according to the documentation system.
C — Use a smart phone or watch to calculate how much time it takes you to retrieve each object.

D — Note any observations as to why it was difficult or easy to find the objects.

A B c D

Object Location in storage Time Observations

(PDF, p. 25) ai

Can | find my objects in a timely manner?
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Do a location spot
check exercise with
your team
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Designing an Integrated Pest Management
Program
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(PDF version, p. 21)

oy AR

Level 6. A national archive designed

I Lee\\n/,e\ i.\\'vl. 2 as a building within a building.

@ How do | better protect my collection from pests?



Level 2. A drive shed on gravel.

Level 2 — Roof, walls, and loose-fitting doors

This level offers more complete shelter from the elements. Contents may be exposed to wind-driven
precipitation, oblique sun rays, excessive wind and wind-blown soil, snow, spores, and seeds.
In your action plan, include appropriate elements from previous levels.

Common situation

Plan B

housea,

Examples: Poor to fair enclosura:
outbuilding; shed; poarly maintained

Site: Commonly rural, sometimes
urban. Drainage may have been
improved by a small rise in elevation
under or against foundations.
Subterranean foundation is leaky.
Structure may be sound if roof has
been mainlained, otherwise structural
damage is expected.

Where possible, clear vegetation away from walls to reduce moisture damage
and prevent encroaching plant roots from damaging the buikding foundation.
Remove nearby dead fimber to lower the incidenca of wood-boring pests and
deadfall hazards to structure. Improve drainage if water pools against the
foundation or seeps into the building after a rainfall.

Building: Walls, wood, porous cladding,
basic doors with gaps, rammed earthen
loar, planks, phywood, gravel. asphalt,

or separate concrale pad, Will not stop
determinad burrowing or gnawing peasts
because structural materials and wall
construction are easily compromised.
Protects agains! wind-driven precipitation,
thus halting major fungal attack. Ooes nol
block insects because there are gaps in
the struciure. May limit large rodent and
bird entry, but gaps allow small animals
to shelter in the building. May attract
roosting and nesting birds into eaves

and ingects info the building fabric.

Install bird netting on the eaves or wire caging over openings where possible
to reduce animal enfry and subsequent detritus collecting around and in the
structure, Coordinate consiruction of enclosure with physical protection needs
(e.g. improve security and pest proofing simultanesoushy). Improve or fix axterior
sheathing if it has been compromisad.

Portable fittings: Contents rasting
on hard floor can bacome damp from
permeating ground moisture on which
fungi eould grow,

Rudimentary shelving limits moisture transfer from the damp ground or building
foundation pad to the objecl. Putting objects up onto shelves will lower chance
encounters with some pesls. IT appropriate shelving is not available, at least use
heat-treated pallets, or lumber wrapped in plastic sheeting, 1o separate objects
from contact with the moisture in an earthen floor. To avoid damage from minar
floods and persistent maisture, elevate large, heavy items off the ground, and
rest them sacurely on cast concrete pads or on reated timber blocks that have a
moisture barrier underneath that prevents moisture being conducted into objects.
Fravent heavy objects fram sinking into the sail, as this would allow direct
accass by microorganisms and other wood-destroying pests.




Progressive scales of IPM components

Column headings reflect activities and structural concerns that affect IPM in collection facilities. Use these headings to highlight elements your facility has.
Noti

plied scale of improvement that is built into the prey

evel 0 - 6 tables.

Avoid Block Detect Respond
Level and Examples Environment Site Object Food waste Lighting Plants Sanitation Physical Physical Object Object Maintenance Suppression
situation condition barrier resistance enclosure shelving response
[0] Qutside Totem pole, Local climate No Infested Strewn throughout | Ambient Nearby flowering plants | No cleaning except No barriers Intrinsic 1o Intrinsic to Objects No No Predators, disease, No
farm machine | and weather modification and around natural or and deadwood sources by natural weathering to pests object material object construction | on ground inspection maintenance weather ace
city lighting of insect pests and wind
. : = = - = = Structure may Sheathing May sit Annual visitation Replace roofing, Residual pesticide,
[1] Roof, tarp Shrines, Sheltered Possibly Consolidated Encroaching foliage Dry sweeping raises encourage bird pasily chewed on plinths replace tarp fumigant application
under eaves | from rain elevated, in open cut back (reduce dusts, but may roosting or infiltrated pallets ' to entire collection
and sun roof drainage containers moisture damage) damage some insects | |—— - + —1]— = =
= - - - - Perforations Sheathing Cardboard boxes Gravel, Unplanned Repair structural Pesticide
[2] Roof, Temples, Sheltered Simple Cleaned Consolidated Some Cut back encroaching Clutter provides may allow rats gnawed by rodents concrete slab observation failures as found application targeted
walls, and sheds, barns | from some foundation in closed interior trees (reduce root pests with shelter hitds access ' and insects during use to specific outbreaks
Ioose-fitting wind-blown drainage containers lighting damage) and interferes . S 1
doors dirt and snow with inspection Perforations Chests, Pantry shelves, | Daily familiarity, Repair exterior Low temperature, The
- A - - may allow mice tabric bags, sit on wood inspections seal failures easy to obtain afte
[3] Basic Historic Frotected Subterranean | Sanitary Hauled away Some lights Avoid cut wildflowers Household vacuum access, window jars, dressers floor, carpet assaciated as found (control moisture trez
habitation | homes, from weather, foundation weekly from mounted or inspect for insects and damp mop to and door screens | cupi‘mards. ’ ’ with incidence risk, monitor find
churches, may have drainage exterior containers | on exterior before bringing indoors capture dust and hlock insect entry gaping cabinets for refrigerant outl
temples winter heating insects leak hazard) insy
[4] Adapted Civic archives, | Climate Disinfested | Removed daily Mandated Restrictive policy includes | Clutter localized Perforations Some mineral- Sealed wood Sealed wood Periodic inspection | Repair interior seal | Controlled Mat
commercial | private gallery | controlied by from interior, hauled | security inspection, treatment, or | in designated may allow large | based sheathing | cabinets, adapted | or metalracks | of exterior and failures and interior | atmosphere of ¢
HVAC to away weekly from | lighting ban of high-risk workrooms insects access (jointed stone, commercial display | elevate objects | interior, incoming building fabric to fumigation, increases | prol
eliminate exterior, closed over doors vegetation (primarily | brick) less prone | cases, insect- off floor objects quarantined | support preservation | treatment capacity acc
exiremes containers local, cut wildflowers) | to rodent or resistant bags and visually needs including (assume high-pressure | bas
[5] Purpose Provincial Climate Site-wide Exterior Low-pest- Nearby exterior: Built-in vacuum insect attack (polyethylene) inspected pest exclusian gas supply hazard) con
built and national | controlled by floodwater compactor attraction only non-flowering system (bag room) Perforations may | Mineral-based or | Some tight metal | Metal racks Systematic use of | Improve exterior Elevated temperature | Mal
museums up | HVAC to year- drainage (rodent proofed) lights plants, Interior: isolates dust allow small metal sheathing cabinets, rest are elavate objects | rodent and insect building fabric to treatment, increases imp
to the early round human {(UV poor) only greenhouse and captured insects insects access impedes rodents | wood with loose off sealed traps to map | support preservation | throughput (controlled | thre
1900s occupancy on exterior cut flowers or and insecls seals concrete floor problem areas, | needs incremental thermal plas
requirements healthy house plants vulnerable objects | aging above feal
in sterilized sail inspected natural rate)
[€] Preservation | Collection Climate controlled | Designed Well-sealed Attractive light HEPA vacuum Perimeter control | Near seamless All metal cabinets, | Compact Sensitive collections | Replace aging Mal
designed preservation | by HVAC to meet | to manage interior garbage draws insects portable units or blocks insects sheathing resists gaskets, compact | shelving visually inspected components imp
centres object preservation | 100-year room (cooled) from exterior built-in vacuum (perimeter rodent or insect shelving allows annually before failure (ac!
needs; low- cycle of to control rodent walls and system with filters corridor increases| attack total floor cleaning acc
temperature exiremes and insect access | openings, detection) inte
2:?;:5?;:315 g%:l;r:izswlia; Hermetic Metal can Cabinet contents High-density, All objects visually |
1 = . in cans, vials, robotic retrieval | inspected annually
[7] Ultimate | Optimal for Sterile No food waste Na plants that are Clean room air supply or boxes with warehousing
| all objects production attractive to pests hermetic seals




dirt and snow

Level and Examples Environment Site Object Food waste Lighting Plants Sanit;
situation condition
[0] Qutside Tatem pole, Local climate Mo Infestad Strewn throughout | Ambient Mearby flowering plants No cle
farm machine | and weather modification and around natural or and deadwood sources by nal
city lighting of insect pests and w
[1] Roof, tarp Shrines, Sheltered Possibly Consolidated Encroaching foliage
under eaves | from rain elevated, in open cut back (reduce
and sun roof drainage containers moisture damage)
i2] Roof, Temples, Sheltered Simple Cleaned Consolidated Some ut back encroaching
walls, and sheds, bams | from some foundation in closed interior trees (reduce root
Ioose-fitting wind-blown drainage containers lighting damage)

[3] Basic Historic Protected Subterranean | Sanitary Hauled away Some lights Avoid cut wildflowers
habitation homes, from weather, foundation weekly from mounted or inspect for insects and d:
churches, may have drainage exterior containers [ on exterior before bringing indoors captur
temples winter heating insect
[4] Adapted Civic archives, | Climate Disinfested | Removed daily Mandated Restrictive policy includes | Clutte
commercial | private gallery | controlled by from interior, hauled | security inspection, treatment, or | in des
HVAC to away weekly from lighting ban of high-risk workr
eliminate exterior, closed over doors vegetation (primarily
extremes containers local, cut wildflowers)
[5] Purpose Provincial Climate Site-wide Exterior Low-pest- MNearby exterior: Built-ir
Built and national controlled by floodwater compactor attraction only non-flowering syster
museumns up | HVAC to year- drainage {rodent proofed) lights plants. Interior: isolate
to the early round human {UV poor) only greenhouse and e
1900s occupancy on exterior cut flowers or
requirements healthy house plants
in sterilized soil
[6] Preservation | Collection Climate controlled | Designed Woell-sealed Atftractive light HEPA



TODO

Determine your IPM level
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Climate Guidelines

We donot have 50 RHé shoul c
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Climate Guidelines

» Disclaimer

Canada is committed to reducing its greenhouse gas emissions (consult Canada's climate plans). One of the central
strateqies for achieving this goal, Jean Canoda, specifically notes that “to build a cleaner, healthier, more affordable

future that we can be proud to have our children inherit” we must improve “building codes and standards so our homes
and buildings use less energy” (Environment and Climate Change Canada 2019). Museums and archives worldwide have
come under increasing criticism for their adherence to energy-intensive climate guidelines that were created long before
climate change and its causes were recognized. By 2020, many in the museum and archive community were re-
examining their old climate control assumptions and asking for better advice from the experts. The Climate guidelines
resource is the Canadian Conservation Institute's {CCI's) answer. This answer is grounded in a broader understanding of
sustainability that extends beyond environmental impact alone.

1
ﬂ Sustainable climate control involves implementing context-specific strategies that balance environmental impact,

social responsibility and financial viability with the long-term preservation of collections, to ensure they can be
accessed and used by present and future generations. This perspective recognizes that climate control decisions are
inseparable from guestions of equity, energy use, access, and institutional capacity.

This resource replaces the previous CCI resource Environmental guidelines for museums. It considers the most recent
specifications used by mechanical engineers for climate control in museums, galleries and archives. It balances reducing
risks to heritage collections and acting sustainably.

The resource contains two tools and four sections.

ClimaSpec /

Climaspec is a quick and easy search tool for finding CCI advice on climate guidelines. You select the type of object or
collection, and the tool provides brief summaries of CCI advice. The tool includes two calculators: a lifetime calculator
for acidic materials in archives that decay rapidly at room temperature and a mould calculator that estimates the tim
required for mould development at various RH levels.

/

Climate Control Decision Tool /

CCI's Climate Control Decision Tool is a quick and easy tool for obtaining climate advice about your situation. Answer

the short list of questions about your institution and collections to obtain basic advice on climate contral.

Climate guidelines overview

The "Climate guidelines overview” section provides a detailed description of the issues that arise when making decisions

ClimaSpec inputs

Select one option from each of the three drop-down menus below to access your

Climate Control Decision Tool

Simon Lambert and Stefan Michalski

The Climate Control Decision Tool is part of the Canadian Conservation Institute’s Climate
guidelines. By answering the series of questions below, you will discover the type of
climate control your collection needs, based on its sensitivity and other factors (such as
participation in federal heritage programs, the presence of Indigenous belongings or the
ability to meet the requirements of lenders).

Please answer the questions in the order that they appear. If you want to change a
previous answer that has become locked (grey), click on “Clear all entries” and start again.
Once you have reached the end of the questions, click on “Show recommendations”.

Questions

 Clear all entries ‘

Does your collection contain Indigenous cultural belongings?

Select ~

Show recommendations




49



