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Abstract

This article discusses environmental factors which affect audiovisual (AV) materials in east and southern Africa. Since countries in the East and Southern Africa Regional Branch of the International Council on Archives (ESARBICA) are in a tropical region, AV materials are affected by high temperatures which result in vinegar syndrome, while high humidity results in binder hydrolysis. The rate of deterioration of AV materials is exacerbated by lack of/or malfunctioning HVAC systems in some national archives, lack of disaster prevention strategies, poor maintenance of some archival buildings, exposure to light, and biological factors such as insects, dust and mould. 
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Introduction 

Audiovisual (AV) materials such as photographs, audio cassettes, videos, films and various forms of magnetic media as well as digital objects are fragile. They are very sensitive to light, heat, humidity, fire, water, biological pests, dust, mould as well as atmospheric pollution. Storage areas should be dust free as dust is particularly damaging to magnetic and digital media. Since AV materials require stringent environmental control, archivists should set and uphold environmental standards in accordance with best practice for records repositories. Although there are internationally recommended climatic temperatures and relative humidity (RH) for different types of AV materials (Bereijo 2004:374; Kathpalia 1985:482; USAID Records Management Program 2008), they may not be strictly adhered to as different geographical areas have different climatic conditions. For instance, most countries in East and Southern Africa Regional Branch of the International Council on Archives (ESARBICA) are located in tropical regions faced with harsh environmental conditions, which make it difficult for them to meet the recommended climatic controls (Chida 1994:27). This situation is exacerbated by the fact that most tropical countries cannot afford to acquire or maintain air conditioning equipment (Chida 1994: 27). 

Statement of the problem

Environmental conditions and storage are some of the factors that are fundamental to accessing and using AV materials. However, many archival institutions are unable to manage their AV materials appropriately due to a number of systemic and technical problems. This study examines, through a review of scholarship, the conditions under which AV materials are kept in the ESARBICA and highlights some of the conditions that are conducive to managing AV materials in order to influence policy and professional practice in the region.

Environmental control

Although Forgas (1997:48) noted that environmental control is one of the key factors in the preservation of AV materials, Chida (1994:27) reported that archival institutions in tropical regions were faced with harsh environmental conditions, making it difficult for them to meet the recommended climatic controls. Ngulube (2002:125) later observed that climatic and environmental conditions were among the factors that led to the deterioration of archival materials in sub-Saharan Africa. Forgas (1997:48) realised a need to control temperature, humidity, light, air pollution and pests.  Other environmental factors that need to be controlled include fire and water, physical security and general cleanliness.

Controlling temperature and humidity

Since temperature and humidity are interrelated, their control is crucial to the long-term preservation of AV materials, hence the need to maintain proper levels (Lewis 2005; Schuller 2004). “Elevated temperature and humidity can affect certain chemical properties of plastics that make up recording media and can also create an environment that encourages growth of fungus” (St-Laurent 2004). High temperatures tighten tapes as they tend to swell up, leading to mechanical deformation “which is of concern for high data density recording in audio specifically for R-DAT” (Schuller 2004:118). High temperatures cause a loss of oxide from the magnetic layer of tapes (a process known as shedding) (Forgas 1997:48). High temperatures also increase “print-through effects and can reduce coercivity, making the tape more subject to accidental erasure, and can warp the plastic cases housing videocassettes” (Forgas 1997:48). Stickiness between tape layers, which end up sticking to the tape heads, is also caused by high temperatures (Forgas 1997:48; Van Bogart 2008). High temperatures also lead to deterioration of acetate films through a process commonly known as vinegar syndrome (Bereijo 2004:326). The process has a catalytic effect on other AV materials, which is why it is advisable to isolate acetate films (Bereijo 2004:326). In Abankwah’s (2008:236) study, observations conducted in various national archives and media organisations in Botswana, Namibia, Swaziland and South Africa revealed the smell of vinegar syndrome in storage areas. The vinegar syndrome seems to be a major problem in tropical countries.
High humidity causes hydrolysis which is a chemical reaction which causes the binder in tapes to shed a gummy sticky material which inhibits play back of tapes. Hydrolysis weakens the bond which holds the binder to the backing resulting in shedding or detachment (Van Bogart 2008; St-Laurent 2004). “Binder hydrolysis is dependent on the moisture content of the tape, and lower humidity results in lower rates of hydrolysis” (Van Bogart 2008). This therefore implies that the rate of hydrolysis is lower with lower humidity. High humidity also causes mould and fungal growth, while low humidity causes a static attraction of airborne particles in videotapes. These are passed to the tape head (Forgas 1997:48; Van Bogart 2008). 

St-Laurent (2004) noted that wide fluctuations of temperature and humidity were detrimental to the long term preservation of sound artefacts. This is because temperature determines the speed of chemical process. For instance, “an increase of 10oC accelerates a chemical process by a factor of two, while a drop in temperature of 10oC retards a reaction to half its speed” (Schuller 2004:118). The fluctuations in temperature lead to mechanical tape deformation, which affects the integrity of magnetic tape (Schuller 2004:118). On the other hand, excess moisture destroys the lacquer coating on acetate discs and it has a catalytic effect which sparks off other chemical reactions. It is the major cause of destruction in acetate discs (St-Laurent 2004). Vulcanite discs lose sulphur in response to heat, light and humidity (St-Laurent 2004). It should be noted that a combination of high temperatures and high humidity increases chemical degradation and there is a high risk of micro-organisms, which further affect tapes (Forgas 1997:48). The author further warned that “sudden temperature changes can lead to ‘cinching’, or wrinkling of the tape since tape hubs expand or contract at different rates to the tape, causing it to stretch or loosen and eventually to become cinched” (Forgas 1997:48). In Setshwane’s (2005) study of the Radio Botswana Music Library, the author observed that 14.6% of the magnetic materials were damaged due to cinching. 
Van Bogart (2008) stressed that variations in temperature and humidity cause tape problems. This is why it is important to acclimatise AV materials to the storage temperature and humidity (Schuller 2004). Van Bogart (2008) argued that tapes should not be removed from archival storage and played on a recorder before they acclimatise to the temperature and humidity of the recorder environment. This process “allows the stresses in the pack to equalize and the track shapes to return to normal” (Van Bogart 2008). Lewis (2005) stressed the need to install an environmental control system which operates 24 hours, every week, 365 days. Such a system should be continuously monitored to ensure performance. 

Abankwah’s study (2008:220) revealed that none of the media organizations in the four countries visited in ESARBICA, had a climatically controlled room where AV materials were received. The archival institutions were also required to indicate if temperature and humidity were maintained at a constant level 24 hours a day. Most of the respondents from archival institutions could not clearly specify the exact temperature and RH that applied to various AV materials in their custody. According to Abankwah (2008:258), national archives in ESARBICA were not well-equipped with the required equipment to maintain constant temperature and humidity where AV materials were stored (with the exception of the National Video, Film and Sound Archives of South Africa). In the case of South Africa, Ngulube (2005:161) reported that only three (27.3%) national archives had a heating, ventilation and air conditioning (HVAC) system and “the HVAC system was reported to be on at all times at four out of the five archival institutions that claimed to have one” (Ngulube 2005:161). Nonetheless, Ngulube (2009:250) concluded that “inappropriate temperature and RH contribute significantly to the deterioration of materials. 
Schou (1997:244) observed that it is impossible to preserve films in hot and humid climates without air conditioning yet air conditioners in many archival institutions in ESARBICA were dysfunctional (Chida 1994: 27; ESARBICA 2001; Moyo 2001:110). Chida (1994: 27) observed a defunct air conditioning system at the National Archives of Zimbabwe (NAZ). Moyo (2001:110) later confirmed these observations when she revealed that NAZ lacked a preservation programme. Thus, “documents of the whole nation were deteriorating each passing day” (Moyo 2001: 110). This is why Derges (1992:100) suggested earlier that ESARBICA countries should devise ways of solving the problems of storing AV materials. That may best be done by adhering to recommended standards for storing AV materials. 

Recommended standards for storing AV materials

AV materials should be protected from adverse or low temperatures and humidity, light, fire, water, air pollution as well as damage from biological pests. Bereijo (2004:376) noticed a lack of consistency in recommended temperatures and humidity. He documented “a disagreement about the environmental conditions in which the different types of materials are to be kept” (Bereijo 2004:376). Buchmann (1999:7) suggested that figures for storage conditions should relate to specific archival materials, depending on whether or not the material “in question is available for research or kept largely untouched in the stacks as an archival copy” (Buchmann 1999:7). Chida (1994:27) reported that archival institutions in tropical regions were faced with harsh environmental conditions, making it difficult for them to meet the recommended climatic controls.
Temperature and humidity

Peters (1998:122) argued that monitoring of temperature and RH in archival repositories was crucial in the identification of specific environmental conditions or possible risks. Peters (1998:10) monitored climatic conditions of a sub-tropical coastal region, southeast of Natal. She cited Blaton (1983), who recorded extreme levels of RH in summer, with a mean of 65% (from September to April), the highest mean RH being 92% in March, with a sharp drop to 41% in winter (during the months of May to August). Such fluctuating levels of RH are very damaging to AV materials. St-Laurent (2004) proposed that AV materials should be stored in temperatures of 15-20oC and should not vary more than 2oC in 24 hours. RH should be maintained between 25-45%, which should not vary more than 5% in 24 hours (St-Laurent (2004). Van Bogart (2008) reports recommended storage conditions for magnetic tapes, which varies between 65-70oF (18-21oC) and 40-50% RH. He noted that storage temperatures above 74oF (23oC) increase tape pack tightness which distorts the tape backing (Van Bogart 2008). He further argued that storing tapes above 70% RH increases degradation due high moisture content. It can be seen than lower temperatures in storage areas are preferred to high temperatures (they are a lesser evil). 

Qobo (2004:101) noted that Mofolo Library of the National University of Lesotho, which housed archival materials, was suitable to house archival materials because of the moderate climatic conditions in Lesotho. “The monthly average temperature in Maseru is 8oC in the coldest months of June and July and is highest at 24oC in January.” That is why Abankwah (2008:109) concluded that since different AV materials have different climatic requirements, each country should strive to meet the set standards, regardless of the prevailing climatic conditions in a particular country”. Closely related to temperature is light, which can equally have a damaging effect on AV materials.
Damage caused by light

According to Ngulube (2005:162), “light accelerates the deterioration of …archival materials, by acting as a catalyst in their oxidation”. He discovered that the major sources of light in archival repositories in sub-Saharan Africa (SSA) were fluorescent lamps, which “emit UV light that causes deterioration of materials” (Ngulube 2005:162). The author reported that only five (45.5%) archives controlled light from the windows in the storage areas. The author further noted that fluorescent lamps were the major sources of artificial light and none of the surveyed institutions took light level readings (Ngulube 2005:162). He argued that exposure of AV materials to visible ultraviolet lights should be minimal. Findings from Abankwah’s (2008:220) observations revealed that all the three national archives and four media organizations used fluorescent lamps. None of the above organizations used incandescent lamps or bulbs. This means that AV materials in some national archives in ESARBICA are deteriorating from UV light caused by fluorescent lamps.

Observations in three national archives further revealed that none of the institutions used light filter film on windows (Abankwah 2008:220).  The author noted that in two of the media organizations, the librarians in charge of AV materials used the storage areas as their offices. Thus, lights were left on during working hours. This practice invariably led to further deterioration of AV materials. For instance, Abankwah (2008:220) noticed light coming through an open window at one of the media organizations. When the librarian responsible for the collections was asked about the open window, she answered that she wanted “to let in some fresh air”. This implies that some AV materials in media organizations in ESARBICA are in danger of deterioration from light due to ignorance.  Closely related to light, is fire. 

Damage from fire
According to Ngulube (2009:112), “damage caused by fire can be even more serious than that caused by water”. Since high temperatures resulting from fire may cause irreversible damage to AV materials, Kathpalia (1985:485), Ngulube (2009:102) and Tregarthen (1986:4) advised archivists to use fire-fighting devices such as smoke detectors, water pipes, water hoses and automatic dampers in the ducts of air conditioners. In addition to the above, procedures should be in place for staff awareness and training in the use of different types of fire-fighting equipment (Tregarthen 1986:4). In Ngulube’s (2009:255), only four archival institutions (out of 11) had a disaster plan and out of the four, only two of the archival disaster plans covered fire. Ngulube (2009:112) argued that uninsulated electrical wires, cellulose nitrate films, and biological agents such as termites, rats and mice are fire hazards. Abankwah (2008:222) discovered that none of the national archives had heat detectors or water alarms and only two out of nine national archives had fire-resistant doors (see Figure 1). The above author discovered that only one out of nine national archives’ alarm systems were linked to a local fire station, while three national archives’ alarm systems were linked to an automated security company. From Figure 1, Abankwah (2008:262) concluded that some national archives in ESARBICA were not well-equipped for a fire disaster.
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Figure 1: Fire-fighting equipment/facilities in national archives [n=9] (Abankwah 2008:262)

None of the national archives had heat detectors or water alarms and only two out of nine national archives had fire-resistant doors (Abankwah 2008:263). The author noted that only one out of nine national archives’ alarm systems were linked to a local fire station, while three national archives’ alarm systems were linked to an automated security company. Damage caused by water is closely associated to fire. In some cases, water is used to quench the fire. 
Damage from water
Damage from water is said to pose a great threat to records centers and archives (Tregarthen 1986:1). This is why Bereijo (2004:374) discouraged the use of water sprinklers for stopping fires, as they cause more damage to the collections. “The prevention of water damage leaking and burst pipes can be prevented through proper storage of records and avoiding water and steam pipes in repositories” (Ngulube 2009:115). The author recommended the use of water-sensing alarms connected to a central monitored security system. He also suggested that staff should be made aware of the location of water pipes that are connected to repositories. 

In Setshwane’s (2005:61) study, water leakage posed a danger to the AV materials in Botswana. Ngulube (2009:255) discovered that “the likelihood of a disaster caused by water was high in four repositories in South Africa, where water-bearing pipes were between two and four meters from the storage areas.” Abankwah (2008) noticed signs of a leaking roof at only one national archive in the ESARBICA region. According to the officer in charge of the AV materials, some of the materials had been damaged by water. At the same national archive, water damage was caused by a dysfunctional air conditioner. The study further revealed that national archives took some precautions against water damage, albeit inadequate. Furthermore, it should be noted that biological agents are equally damaging and destructive to AV materials. The section which follows discusses the dangers posed by biological agents in the region. 

Control of biological factors

According to Ngulube (2005:162), “the control of environmental factors has a positive impact on controlling biological factors”. Ngulube (2003:251) argued that “biological agents such as rodents, termites, silverfish, cockroaches, booklice and beetles are a problem in archival repositories”. Appelebaum (1991:121) noted the dangers that insects cause to AV materials. Although Moyo (2000:27) reported that 83% of the national archival institutions in ESARBICA did not check or disinfect their collections before they entered the archives, Ngulube’s (2009:294) study later revealed that most archival repositories in South Africa “checked all incoming archival materials and sprayed or fumigated their archival repositories from time to time”, to prevent pests. This explains why the author discovered that “only two archival institutions had ever experienced any insect invasion or vermin infestation in the building” (Ngulube 2009:251). In Abankwah’s (2008:262) study, biological agents did not pose a serious problem in the three national archives that the researcher visited (with the exception of one national archive where black insects were seen on the floor of the foyer). Cobwebs and insects were noticed on the wall of the tape collection section of one of the media organizations (Setshwane 2005:61).

Damage from air pollution

According to Van Bogart (2008), polluted air affects archival materials. “Airborne sulfides, ozone, and nitrous oxides can cause accelerated deterioration of these objects”. Swartzburg (1995:183) stressed that “air pollution contaminates the atmosphere with noxious gases, particularly sulphur dioxide, which can be absorbed in paper and film”. The presence of dust further affects the physical make up of magnetic tapes (Van Bagart 2008). Van Bagart (2008) and Swartzburg (1995:183) suggested that disks and tapes should be kept in a clean environment, to prevent damage from air pollutants. 

In the case of Radio Botswana Music Library, Setshwane (2005:60) discovered that the carpeted floor of the Music Library was stained and dusty, probably because eating and drinking took place in the library. Kitchen utensils were found in the library (Setshwane 2005:60). The disintegration of cardboard covers used to protect the phonographic recordings caused dust in the storage area. Setshwane (2005:64) further reported that dust trapped moisture and consequently, mould formed on the surface of the phonographic discs. The author observed that dust caused scratch marks on the recordings. Finger print marks also left dust on the recordings. The other cause of dust was due to infrequent cleaning of the storage area (Setshwane 2005:60). In Abankwah’s (2008: 200) study, one archivist indicated a problem of fingerprints and another complained about mould. Of the three national archives that were observed, Abankwah (2008:206) discovered signs of dust in two of the national archives. When the respondents from nine national archives were asked if they wore gloves when handling magnetic tapes, only 2 respondents agreed (Abankwah 2008:200). It can therefore be seen that dust and fingerprints contributed to the deterioration of AV materials in some national archives in the region. 

Conclusion

From the foregoing discussion, it is clear that environmental factors contribute to the deterioration of AV materials in the ESARBICA region. These include temperature, humidity, light, water, biological pests as well as air pollution. National archives in the region should take steps to ensure that AV materials are stored in clean controlled environments in order to prolong their life span. 
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