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Executive Summary

The British Geological Survey (BGS) is the national custodian of a diverse range of
collections of important, and in many cases, irreplaceable physical assets acquired over
the last 200 years. These collections range from rocks, minerals and fossils, to core
samples and borehole records from both onshore and offshore UK activity. The
collections also include extensive record collections (e.g. notebooks, maps, plans, logs,
sections and photographs) of great historical value.

The current BGS collections are distributed over 7 sites and 41 individual storage
locations. They occupy over 13,000 square metres (140,000 sq ft) of floor area and take
up over 82,000 cubic metres (2.7M cu ft) of storage space. The collections are contained
in over 600,000 boxes and weigh in excess of 5,000 tonnes. Given their size and scale,
the management, preservation and storage of these collections is a large and complex
task. While some of the storage facilities provided meet both national and internationally
accepted storage standards, many of the BGS facilities are unsatisfactory and in urgent
need of replacement.

The Current Situation

A key component of the BGS Information Management strategy is the management of its
analogue information assets. A significant amount of time and effort has been invested
over the last ten years to improve storage conditions, space utilisation, monitoring and the
reporting of environmental conditions. Mobile racking systems have been installed to
improve space utilisation and gas fire suppression systems have been introduced to offer
additional protection to some of BGS’s most important collections. Strategic investments
have also been made to digitise key datasets, such as geological maps and ensure that
they are more widely available in an electronic format through the Internet and Intranet.

The level of collection fragmentation observed during this review, not only leads to
inherent inefficiencies, but also increases the risk of loss of control, increased cost, an
inability to access information and several other risks related to the widely disparate
conditions for the various data types.

It is clear that a new phase of strategic development is needed to consolidate these
collections and ensure that the storage and management of BGS analogue assets
complements the technological innovations and advances in the digital environment. This
report attempts to address this problem by defining a strategy capable of moving BGS to
a position, where it can provide ‘state of the art’ storage conditions for all of its hardcopy
records (e.g. core samples, archival paper records, magnetic media and photographic
collections).

The Review

Due to the complexity of the issues involved, BGS has commissioned a review of the
current records storage facilities by an independent, external party (Tribal Group plc). This
review set out to examine the current facilities, identify the limitations of their current
configuration and propose alternatives that will deliver efficiency and cost savings. This
report presents the findings of their review. It contains a baseline assessment of the
current storage facilities and provides detailed corrective actions and recommendations to
address the issues encountered and to allow BGS to develop an optimised, long-term
storage solution.

A project board was set up to oversee this project, comprising of: Jeremy Giles
(Executive) Head of Information Management; George Bowick (Senior Supplier) Head of
Facilities Management; and Martin Smith (Senior User) Head of Geology and Landscape
Scotland. In order to assess the views of BGS staff, users and stakeholders, the project











BGS Information management facilities review

Version 5.0

8

We have selected Option 4 (the Development of a National Core Store) as our preferred
option on the basis that it is the least expensive of all of the options under consideration. It
requires the lowest capital expenditure and direct costs, and is the only option to generate
net positive annual savings. In addition to the financial benefits, there is a clear and strong
science case for the consolidation of most of the collections to create a single national
core storage facility at Keyworth.

In addition to the financial benefits, there is a clear and strong science case for the
consolidation of most of the collections to create a single national core storage facility at
Keyworth. Such a facility would create a single centre of collections, expertise and
excellence relating to the UK’s oil, gas, carbon capture & storage research, and
radioactive waste management, all on one site, and generate further long-term cost
savings. For this reason, it is our preferred recommendation.

While BGS stakeholders and staff are particularly concerned that specific Scottish
collection (mineralogy, petrology and biostratigraphy) are not relocated to England, we
believe that there is less of a concern over the possible creation of a National Core Store
and centre of excellence for core management in Keyworth. While the development of a
National Core Store in Keyworth will not address all of the records management issues
identified during this review, it will address the core storage issues that are challenging
BGS at this time.



BGS Information management facilities review

Version 5.0

9

1 Introduction

1.1 Overview

The British Geological Survey (BGS) is the national custodian of a diverse range of
collections of important, and in many cases, irreplaceable physical assets acquired over
the last 200 years. These collections range from rocks, minerals and fossils, to core
samples and borehole records from both on- and offshore UK activity. The collections also
include extensive record collections (e.g. notebooks, maps, plans, logs, sections and
photographs) of great historical value. One of the key objectives of the BGS is to ensuring
the collections are accessible to a wide group of stakeholders and users in industry and
academia as well as internal staff5.

The management, organisation, preservation and storage of these collections is a huge
and complex task. The current storage facilities have been developed over the last 30-40
years, and were designed to address a wide range of different data types, and service the
requirements of the user communities in different parts of the country.

Over the last three years, there has been an increasing focus of attention within BGS on
the issues related to the quality of these storage facilities. At this time, analogue data is
stored in seven different facilities across the UK. While some of these facilities meet
nationally accepted storage standards, other BGS facilities are clearly unsatisfactory and
in urgent need of replacement.

Due to the complexity of the issues involved, BGS decided to commission a review of the
current records storage facilities by an independent, external party (Tribal Group plc). This
report presents the findings of their review. It contains a baseline assessment of the
current storage facilities and provides detailed recommendations to address the issues
encountered and to allow BGS to develop an optimised, long-term storage solution.

From a strategic perspective, it is crucial that the physical locations that house the BGS
collections are not only ‘fit for purpose’ but meet, if not exceed leading edge, industry
standards. This will allow BGS to set the benchmark for other public sector and
commercial repositories and maintain its status as a national ‘Place of Deposit’ as
designated by The National Archives (TNA).

5 These collections can only be exploited by the broader scientific community, if they are fully aware of their
existence and location.
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All of these sites were visited and assessed during the review process, with the exception
of the Hartland Magnetic Observatory8. The storage capacity of these sites is detailed in
table 1.3 overleaf:

Table 1.3: Storage Specifications

BGS Storage Site SQ MT SQ FT CU FT TOTAL WT

Murchison House9 1,165 12,500 112,500 233,079

Gilmerton10 4,650 50,000 1,000,000 1,552,000

Loanhead11 1,500 16,130 290,340 501,854

Wallingford12 123 1,325 11,925 41,318

Eskdalemuir13 100 1,075 9,675 5,721

Hartland14 30 325 3250 1640

Keyworth Core15 3,376 36,300 1,089,000 2,413,024

Keyworth Biostrat16 600 6,450 58,050 81,830

Keyworth NGRC17 1,507 16,205 162,050 189,039

Keyworth Cold Stores18 81 870 6,090 45,000

Total 13,132 141,180 2,742,880 5,064,505

8 This site was assessed via a detailed interview with Simon Flowers, the BGS staff member responsible for
the records stored in this location.

9 Murchison House: cubic capacity calculated using ceiling height of 9 feet

10 Gilmerton: cubic capacity calculated using ceiling height of 20 feet

11 Loanhead: cubic capacity calculated using ceiling height of 18 feet.

12 Wallingford: cubic capacity calculated using ceiling height of 9 feet.

13 Eskdalemuir: cubic capacity calculated using ceiling height of 9 feet.

14 Hartland: cubic capacity calculated using ceiling height of 10 feet.

15 Keyworth Core Store: cubic capacity calculated using ceiling height of 30 feet.

16 Keyworth Biostratigraphy Store: cubic capacity calculated using ceiling height of 9 feet.

17 Keyworth NGRC – cubic capacity calculated using a ceiling height of 10 feet.

18 Keyworth Cold Stores – cubic capacity calculated using a ceiling height of 7 feet.
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2 Findings

2.1 Overview

This review has demonstrated that BGS is fully committed to improving its records storage
and management practices. It has made significant investments over the last ten years to
improve storage conditions and increase protection for housing the various collections.
Mobile racking systems have been installed in several areas to improve space utilisation
along with gas fire suppression systems to protect some of its most important collections.
In addition, the recruitment of a Corporate Records Manager has been a catalyst for the
development of more robust records management practices.

A significant investment has also been made to digitise key collections and datasets (such
as geological maps) to ensure they are more widely available in an electronic format
through the Internet and the BGS Intranet. This is crucial to ensure the long-term
preservation of the original ‘vital records’. It minimises the number of times the item needs
to be physically handled, improves accessibility to both industry and academia, and
ensures that the information contained is preserved, via a process of ‘duplication’
(scanning) and dispersal (transfer to another media, which is backed-up and stored
separately from the original).

The BGS staff working with the analogue assets are extremely knowledgeable and have a
comprehensive understanding of the standards required. There is a high level of
awareness of the need for robust security and fire protection systems, as well as good
environmental monitoring and controls.

A summary of the main findings of the information management facilities review is
presented in the following sections.
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2.2 Murchison House

Murchison House, the main BGS office in Scotland, sits on the Edinburgh University
campus in a self-contained brick-built office type complex. The building has five levels,
one at basement level. Each level has a number of storage rooms, work areas and offices
numbering approximately 35-40.

2.2.1 General

The BGS records and collections are fragmented and scattered throughout the building.
In total, the collections occupy 18 separate storage rooms on three levels (1, 2 and 3).
This is highly inefficient. Records staff are often located remote from the records in their
care and may have to visit more than one storage area to complete a data request.

Although efforts have been made to consolidate records where possible, the size of the
rooms and the nature of this building negates the possibility of consolidating all archive
records (or even records that should be logically grouped together) into one area.

Many of the storage areas currently in use are not capable of meeting the BS 5454
storage requirement, mandated by the National Archive20 and often the storage conditions
(environment, security and access control) for same type of information/records vary from
location to location, even within the same building.

Many of the storage areas are now full or approaching 100% capacity. As such, BGS’s
capacity to cope with the growth of existing collections, or the integration of new
collections is extremely low.

At this time, a large amount of tacit knowledge and intellectual capital relating to the
various collections rests with the records management staff and the geoscientists (i.e.
their ability to locate a specific item or sample21). While this may be seen as a strength of
the current organisation, we believe that the ability to find and locate the analogue assets
should be more process/database driven, and not reliant upon the ‘local’ knowledge of
one or two individuals. It was noted that there are some miscellaneous groups of
hardcopy records that are difficult to identify, due to the lack of a suitable index. It is also
difficult to make decisions about retention of these datasets if there is no suitable index.

The condition of the collections in Murchison House, is generally good with some minor
exceptions. The condition of some of the cabinets in the NE Quadrant store was not ideal.
There was a noticeable smell of ‘damp’ in some of them (e.g. cabinets 45 and 46).
Humidity seems to be a general problem in this storage room, however, it was pointed out
that the corner of the storage area housing these cabinets has had a history of
environmental problems. It should be noted that there were magnetic tape cartridges
being stored adjacent to this area, and that this environment is potentially damaging for
this kind of material.

20 BS 5454 requires storage areas in shared service buildings to be completely isolated from other activities

21 In some instances, hardcopy records are being stored in ‘temporary areas’. It is not deemed to be cost
effective to add a location code to the related metadata index if the items are transient and likely to be moved
to a more permanent home.
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2.2.2 Security

The security arrangements to gain entry to this building are good. There is a reception
area on the ground floor that is staffed during normal office hours and a security presence
at all other times. There is controlled access to the entrance and all BGS staff gain access
by use of swipe cards. Visitors must be signed in to the building. They then receive a
visitor’s badge and an information sheet detailing fire exits, smoking policy and first aid
procedures and have to be initially collected and escorted into the building. Once they
have been collected by a BGS staff member and are past the reception area, they are
relatively free to roam about the building.

The access to the various storage areas is generally good. Most have keypad or key
controlled access (Room 3/6 and 3/12 are exceptions) and the designated records staff
retain the keypad combinations or access keys to these areas. We also noted an
apparent shortage of suitable viewing rooms for third parties to review this material.

2.2.3 Fire protection

Most of the storage areas are covered by basic smoke detectors connected to central
alarm system. The existing smoke detectors are not as sensitive as the industry standard
VESDA systems recommended for storage areas (very early smoke detection and alarm)
which can be used to detect a fire at its earliest incipient phase. It is worth noting that
areas 1/21, 1/24, and 2/20a are not covered by any form of smoke detector. We
recommend that this is addressed, in order to ensure full basic coverage across this site.
The main archive store, 1/22, has a gas (FM 200) fire suppression system installed. In
addition, there are a number of fire extinguishers (CO2, Foam and Water) spread evenly
throughout the building. We recommend that the FM 200 system is regularly checked by
an engineer from the suppression system supplier.

2.2.4 Environmental conditions and control

BGS have adopted an extremely proactive approach to monitoring the temperature and
humidity conditions in the storage areas and taking proactive, corrective action whenever
possible. A large number of temperature and humidity micro-loggers are located
throughout the records storage areas, and there is a good understanding of the
requirements for environmental monitoring within the records storage staff.

Some areas were clearly struggling to maintain temperature and humidity within the
recommended BS 5454 parameters (16-19oC for paper records). For example, the NE
Quadrant storeroom (Room 1/3) was very cold and damp (13oC ). Room 2/20a was also
very cold.

In order to preserve and protect a number of the data types in store (e.g. magnetic media,
tape cartridges and photographic materials) these records will need to be stored under far
more tightly controlled environmental conditions. We recommend that BGS define the
optimal storage conditions for its magnetic media archives, and them implement them. If
suitable storage conditions (that meet this criteria) are not available on-site, then BGS
must consider moving the material to a more secure facility (e.g. either another BGS
office, or an offsite storage company specialising in this area).
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2.3 Gilmerton Core Store

2.3.1 General

The Gilmerton Core Store is a steel portal frame building of approximately 4,650 square
metres in size. The building (a previous car showroom) is located on a self contained site
in Edinburgh, approximately 5 minutes drive from the main BGS office at Murchison
House.

Ownership of the core store was transferred from the Department of Trade and Industry
(DTI, now DECC) to BGS in 2005. This facility houses the entire UK offshore collection of
core material from the North Sea as well as ~8,000 boxes of core from the UKCS. The
site also holds original wireline logs, technical reports, seismic sections and other related
paper records in box files.

Storage takes place on two levels, separated by a steel mezzanine floor. It is split into
three distinct but well connected and contiguous areas (as a result of multiple extensions
to the racking systems over the last 20 years) and there is still some space for further
expansion and growth on the upper floor.

The storage areas reviewed were neat and tidy and the operation appeared to be well
organised and managed. In addition to the store itself, there are three labs (‘viewing
areas’) situated on the ground floor that are used regularly by external commercial
companies and the academic community to examine the core materials.

An excessive amount of manual handling of heavy core boxes and samples is undertaken
as a direct result of the racking systems in use and the size and shape of the building (i.e.
the lab and storage areas are opposite ends of the building). This poses particular HSE
concerns for the staff involved, particularly when compared with the level of automated
handling systems employed by BGS in the equivalent on-shore core store in Keyworth.

The staff at Gilmerton have significant records storage experience and an excellent
understanding of the need for appropriate levels of security, fire protection and
environmental control.

2.3.2 Security

The building is self-contained with an external security fence. Access gates are locked at
night and CCTV coverage is in place. When active, the intruder alarm system is monitored
by a local security company, on a 24/7 basis.

There is single point of controlled access to the building. Visitors have to use the door
phone to alert staff to their presence and are then ‘buzzed in’ to the building. Although the
reception area is not manned, all visitors are met by a member of staff at reception where
they have to sign in and are supplied with a visitor’s badge. As visits to the location are
normally approved in advance, there is a relatively small and well known group of users
and stakeholders that are likely to visit the premises during the year.

Most visitors to the site are usually based in the examination rooms (‘viewing areas’).
There is no CCTV coverage in these areas, however, they are regularly monitored during
site visits. As such, we believe that the security arrangements at Gilmerton are more than
adequate at this time.
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2.3.3 Fire protection

Most of the storage and examination areas are covered by basic smoke detectors
connected to a central alarm system. The smoke detectors are not as sensitive as the
recommended, industry standard VESDA systems which can detect a fire at an extremely
early stage in its development (thus saving valuable time in alerting both staff and the Fire
Service to the problem).

There is no fire suppression system in place, however, there are a range of fire
extinguishers distributed throughout the building. While there are a small number of oil
samples stored at this site, these samples are kept in a fire resistant steel cabinet.

2.3.4 Environmental conditions and control

The storage area relies upon three large space heaters to keep most parts of the store at
a reasonable temperature. There are fluctuations in conditions due to the layout and
design of the three different storage areas. This is most apparent between the ground and
first floor storage facilities. Spot checks carried out on the day of the audit showed a
temperature of 13oC on the ground floor and 16-17oC on the first floor.

The temperature and humidity is monitored and recorded by portable data loggers placed
in different parts of the store and the results are downloaded and compiled as part of the
BGS annual environmental report.
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2.4 Loanhead

2.4.1 General

The Loanhead facility is a steel portal frame building of approximately 2,500 square
metres in size. It is located in Midlothian about 15 minutes drive from the main BGS office
at Murchison House. Part of the building is used for the storage of core and other records
however, the remaining half of the building (approximately) is used as a supply depot and
maintenance facility by the Marine Engineering Group.

The open plan, multi-use aspect of this facility makes it totally unsuitable for records
storage. The presence of the engineering function, directly adjacent to the records
storage area creates potential security, fire, environmental and pollution hazards. The
open nature of this environment, makes it particularly unsuitable for the storage of
magnetic media. As such, we recommend that the 13,000+ tapes currently stored at this
facility should be removed to a position of safety at the earliest possible opportunity.

The environmental conditions observed during the site visits are deemed to be poor, with
significant fluctuations in temperatures and high humidity. Given the industrial engineering
nature of this facility, is also suffers from excessive dust levels. Some attempts have been
made to improve the environmental conditions present within the building (e.g. roof
repairs, insulated suspended ceilings and air circulation fans) however, we do not believe
that a suitable environment for storing records can be created given the inherent nature of
the site, as detailed above. As there are very limited viewing/examination facilities on site,
in many cases, material has to be transferred to Murchison House facilities in order for it
to be viewed by BGS and/or external parties. In addition, it is worth noting that records
management resources are tightly constrained at this site. There is no full time resource
dedicated to the management of these records, the only one resource available is shared
with the Marine Engineering Group.

2.4.2 Security

The building is located on a large piece of ground with a perimeter fence and controlled
access gates that require visitors to be ‘buzzed’ into the grounds. There is an unmanned
reception area, where visitors are required to sign in upon arrival and wear a visitor’s
badge. External CCTV is in place together with and an intruder alarm system (linked to
the Murchison House system) which is activated when the building is not manned.

2.4.3 Fire Protection

The smoke detectors (non VESDA type) and fire alarm system is linked directly to the Fire
and Rescue services. There is no fire suppression system in place, however, there are an
adequate number of fire extinguishers in the storage areas.

2.4.4 Environmental control

The level of environmental controls in place at this site is totally unsatisfactory for the
material in storage. The heating system is largely ineffective and as such the temperature
and humidity is prone to extremely wide fluctuations. The roller doors are often left open
for long periods of time by the Engineering Group (particularly during the warm summer
months) and as such, this simply compounds the problems (and dust levels). Four
portable data loggers were installed in 2007 to monitor the temperature and humidity
conditions in this store, and the results can be seen in the BGS annual corporate report
on environmental conditions. While insulation work has taken place on the roof, gable
ends and walls in 2007 and 2008, the environmental conditions at this site continue to be
a major cause for concern.
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overall strategic Information management plan, BGS should be ideally place to maintain
its status as a ‘Place of Deposit’, on behalf of the National Archive.

Because of the varied nature of the collections and the number of large storage areas at
Keyworth, the next sections of this report (2.5.2–2.5.4) focuses upon the security, fire
protection, environmental conditions and any other findings in each of the three main
storage areas: the Core Store, Biostratigraphy and Records Archives.

2.5.2 The Core Store

The core store is subdivided into three distinct sections: the main store, the extension to
the main store and the core tray store (covering an area of approximately 3,750 square
metres). The core stores house the UK onshore borehole collection as well as other
significant collections such as the Nirex borehole collection from Sellafield. There are
several types of core material stored within these collections (e.g. drillcore, core samples,
core cuttings, core plugs and bulk samples), each of which has specific handling
requirements.

There are four, well equipped laboratories available to BGS staff and external 3rd parties
to view/inspect this core material (subject to the necessary access permissions). All visits
are pre-arranged and the required core/samples are retrieved from the racks and laid out
for review in the laboratory. Commercial companies are charged for using this service,
however, but there are no charges made to academics subject to the proviso that BGS
receive a copy of the completed research.

There is an efficient and effective system in place to process new collections and
accessions, with an adequate loading bay and temporary storage area. The core material
is stored on pallets (12 high per bay) that are accessed by a ‘high racker’ forklift truck. Not
only is this a highly efficient way of storing cores, it also reduces the amount of manual
handling necessary. In addition to the ‘high racker’ BGS have two other electric forklift
trucks. The type of forklift trucks used and the safety precautions taken are more than
adequate considering the type of material stored.

The access arrangements for the core storage areas are good, with a combination of
swipe card access and key controlled access to the extension store and the radioactive
material store. The Core Store manager or designated staff member are the only key
holders. There is external CCTV and an intruder alarm system that is activated when the
building is not manned.

Smoke detectors are present throughout the Core Store (non Vesda type system). The
wall mounted fire extinguishers offer an appropriate level of protection, given the nature of
the material being stored and the size of the storage area.

In terms of environmental controls, there is a fan circulation system and extractor roof
fans. Portable data loggers are located throughout the store and used to monitor
temperature and humidity conditions, the outputs of which are included in the BGS annual
environmental report. Despite the type of material being stored, dust levels were low and
the store was far cleaner than expected, when compared to most commercial core stores.

The main store and the tray store are operating at close to capacity (90%+). The
extension store currently has some expansion space and could accommodate a
reasonable amount of new material, however, one or two large donations could change
the picture dramatically.
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2.5.3 Biostratigraphy Museum

The Biostratigraphy Museum, is housed on two floors and contains a number of important
and valuable collections many of which have been donated from individual or
organisations over a long period. The collections cover a range of figured and cited
materials (microfossils, macrofossils, rocks, thin sections etc). The main collections are
stored in stratigraphic order in purpose built, mahogany cabinets and the material is
generally in excellent condition.

Larger samples are stored in glass display cabinets and in wooden floor cabinets. As
much of the material is very heavy, there are electric lifting devices (one on each floor) to
assist with the movement and review of materials. In addition, there is a lift external to the
storage areas for moving items between the two floors.

The lighting in the museum is not optimal and could be improved by replacing the current
combination of strip lighting and 80 watt spotlights with a more energy efficient and
environmentally friendly lighting system.

In terms of security, there is swipe card access at the entrances to the museum areas and
motion detectors connected to an intruder alarm system, which is activated when the area
is closed at night. There are windows on both sides of the museum which is not ideal, but
could be easily rectified. The curation areas where museum staff to work on the materials
are located at one end of the main storage area. This is also not ideal from a security
point of view.

The fire protection systems in place in the museum comprise of one fire extinguisher and
one wall-mounted hosepipe on each floor connected to the water main. We recommend
that this level of protection should be reviewed. The temperature and humidity of this area
were within the required range on the day of the review (18oC on the ground floor and
19oC on the first floor). The air circulation system that draws air in to re-circulate is old,
inefficient and somewhat temperamental. We recommend that consideration should be
given to installing a replacement system.

Space utilisation within the museum is high, and the space available is being efficiently
managed. While the current storage areas are 85-90% full, it is difficult to estimate the
time available before these areas are at full capacity.

2.5.4 Records archive areas

This review of records storage areas included several different rooms in different parts of
the Keyworth complex. The main records storage area is known as the National
Geoscience Records Centre, or NGRC (also notated as room N115) storing mainly paper
records, plans and maps, geophysical logs and seismic sections, together with an
adjacent strong room (N113) storing maps, field notebooks, field slips and computer
tapes.

In addition to the two areas noted above the audit covered the following rooms: Room
N201 (Jurassic Towers), Main Archive (below library), K Block, P Block (loft area), Q
block, Library (Dunholm Collection), Photographic Strong room and the Furniture Store.

Security was rated as very good with access to all areas by swipe card or key controlled
access. The vault areas appear to be extremely secure, however, consideration should be
given to replacing key access with swipe cards due to the possibility of key duplication or
the storage location of the keys becoming known to too many people.
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There were some areas, notably in N115, where there were staff working in the same
area as the stored records. This practice does not comply with the BS 5454 standard,
which recommends that storage areas are kept discrete and separate from work areas.

The level of fire protection is generally very good with gas fire suppression systems in the
main N115 archive area (Argonite) and also in the two strong-rooms, N113 and the area
below the library (FM 200). While there are many fire extinguishers located throughout the
complex, improvements could be made by siting some of these within the records rooms
as opposed to the corridors outside the storage room. Given the historical value of many
of the records, the doors and walls should all be fireproofed and provide four hour rated,
fire protection. Currently, this is not the case.

A significant amount of work has been undertaken to improve the environmental
conditions on this site. Some of the storage areas are now well controlled, however,
others are not. A spot check of the archive strong room (N113) and the main archive area
(N115) showed a temperature of 22oC, which is well outside the acceptable BS 5454
recommended range. Other areas such as the ground floor of the furniture store were on
the cool side at 14oC. On a positive note, the temperature and humidity is being monitored
in most areas and the information is recorded and included as part of the BGS annual
environmental report.

The majority of the records held are in stored boxes although not all of these are of
archival quality. This is essential for the older records and those of historical value to
ensure maximum protection against water damage and acid damage. We recommend
that BGS review the quality of their archive boxes.

Utilisation of space in the main records storage areas is good. Mobile racking has been
used in several areas N113, N115 and the Library Archive Strong-Room (where the
administrative archives are housed). Many of these areas are now approaching capacity
and groups of records are collecting in different storage areas due to a lack of space. This
is an area of concern and these records should be prioritised for indexing prior to being
transferred to the main archive.

The Furniture Store is, in its present condition, unsuitable for records storage. The current
efforts to transfer and process the records in this building are to be commended. We also
noted that there are administration records on the first floor that may be suitable
candidates for destruction.

In summary, while we are able to provide recommendations to improve the current
situation, BGS have made significant improvements to its storage conditions over the past
ten years. The records management staff are very knowledgeable and aware of the
standards required and are committed to further improving the records storage conditions
as well as access to the records and archive material.

The addition of fire suppression systems, mobile racking systems and the increased focus
on temperature and humidity monitoring are all areas of progress. The project to scan
maps and other material will help preserve the originals and improve access. The ongoing
work to index and process the groups of records not yet integrated into the main NGRC
storage areas will also improve the current situation.
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2.6 Wallingford

2.6.1 General

The Wallingford office is situated in a quiet rural location, in Oxfordshire, on a large office
complex that is shared with other government bodies. The records stored at this site
include maps, publications and reference material, well records, water level charts,
hydrogeological reports, geophysical records, core and rock samples. The storage rooms
are a combination of office space with shelving, and customised rooms providing self
contained, good quality storage. One area of less appropriate, mixed-use space was
observed, where hardcopy records share space with an equipment store. It should be
noted that none of the current storage facilities comply with the BS 5454 standard.

Although the storage facilities, give the impression of being a satellite facility to that of the
Keyworth site, the utilisation of the records is far more restricted, with the 50 or so BGS
staff in Wallingford forming the main user group for the records stored in this location. The
records staff seemed knowledgeable and aware of the requirements for records storage in
relation to fire protection, security and environmental conditions.

2.6.2 Security

The office has a large, busy reception area. Visitors are required to sign in and then wait
to be collected. A swipe card access system is used by BGS staff to enter the building.
There are varying levels of security at Wallingford in terms of the storage areas. The main
archive (Room 400) is situated on the first floor. Key controlled access is provided,
however, the room is left unlocked during working hours. There are windows on two sides
of the archive, which is not ideal. Rooms 220 and 218 are converted offices with no
controlled access, which is also not ideal from a security point of view. The stores area,
Room 805, is located in a separate building. It is manned during working hours and is
quite secure with the rooms adjacent to the main stores area having key controlled
access. It is also protected by an intruder alarm system when the building is not manned.

2.6.3 Fire protection

Smoke detectors are fitted in all storage rooms at Wallingford and an adequate level of
fire protection equipment is in place. Most of the storage rooms have fire extinguishers in
place and the main archive area (Room 400) has a FM200 fire suppression system in
place. This area does not, however, have any back-up fire extinguishers in place, and the
nearest extinguishers are located in a corridor, one floor below.

2.6.4 Environmental control

The main archive area, Room 400, has a heating system but no temperature or humidity
control. The temperature is prone to fluctuation. A spot check on the day of the audit
showed a temperature of 23.5oC, well outside the recommended temperature range. The
temperature and humidity is being recorded by two data portable loggers (one on an open
shelf and one in a storage box) and the results are presented as part of the annual BGS
environmental report. There is little in the way of temperature and humidity control or
monitoring in the other storage areas although a spot check of the temperature in the
project file room showed an acceptable reading of 16.5oC.

It should be noted that two of the converted office storerooms (Room 220 and 218) also
have water pipes for the heating system running through the offices. This poses a risk of
water damage in the event of a leak or burst pipe.
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2.7 Eskdalemuir

2.7.1 General

Eskdalemuir is situated in a remote part of the Borders region in Scotland close to
Langholm. The BGS storage facility is located on the site of a meteorological station and
occupies several small rooms in a converted house (the ‘Walker Annexe’). There are no
dedicated records staff on-site. The records stored in this facility are mainly inactive
overflow records from other BGS sites, sent to Eskdalemuir to free-up space in their
original locations. The records consist of seismology records, maps, BGS enquiry files
and seismology tapes, and are stored mainly in boxes on static racking as well as in
several four-drawer filing cabinets and crates.

This site is an unsuitable for the storage of important BGS records and as such, we
recommend that the material here is either disposed of (in accordance with the BGS
retention policy), transcribed to more high density material, or transferred to more
appropriate storage conditions.

2.7.2 Security

There are several buildings situated throughout the complex with no obvious reception
area. Visitors have to sign in the visitor’s book. The Walker Annexe is located near the
main entrance to the complex and has key controlled access (the key is kept in the key
cabinet in the main office). The entrance is covered by CCTV, however, there is no
intruder alarm system in place. The fact that the building is situated on the ground floor
and has windows makes it less than ideal from a security point of view.

2.7.3 Fire protection

There are no smoke detectors or fire suppression systems in place. The annexe has one
fire extinguisher.

2.7.4 Environmental Control

While there is a heating system in place at this site (the boiler was being repaired on the
day of the audit) there was no temperature or humidity controls present in the storage
areas. Notwithstanding the boiler breakdown, the environmental conditions gave cause
for concern. Portable display readers situated in the annexe demonstrated very low
temperature and high humidity conditions (6.5oC and 63% relative humidity). The nine
track tapes in store, exhibited clear signs of moisture damage with mould growth caused
by a continued exposure to fluctuating temperatures and humidity.
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2.8 Summary

Because of the wide variation in storage conditions both across and within BGS sites, our
findings need to be reviewed on a location-by-location basis. Some of our findings and
general observations are, however, common to most sites, and are summarised below.

2.8.1 Fragmentation of records/collections

The BGS records and collections are stored across a wide geographical area. Within each
of the seven sites storage sites there are several storage rooms. Often, the same type of
data is stored under varying conditions at different sites, and/or in different locations
within the same site. The scattered nature of the records leads to inherent inefficiencies,
lack of consistent controls, poor storage conditions in some locations and poor space
utilisation particularly in the ‘overflow’ areas.

2.8.2 Magnetic media collections

The storage conditions for BGS magnetic media collections are unacceptable and require
urgent attention. The conditions at Loanhead and Eskdalemuir are particularly unsuitable
for magnetic media, however, other locations, whilst not as poor, are not operating within
BS 5454 guidelines.

2.8.3 Records Management/Information Management progress

Significant progress has been made in the provision of suitable record storage facilities
over the last ten years. BGS is clearly committed to improving the way in which it stores
and manages both current records, archival records and collections of historical
importance. A significant amount of investment and progress has been made in the areas
of improved space utilisation, monitoring and reporting of environmental conditions. We
have also seen a reduction in the amount of manual handling through increased
automation and the recruitment of professional records management staff.

2.8.4 Indexing of records

There are a number of different groups of data collections, at different locations, that are
not yet indexed. These records are unlikely to be accessed by anyone (internal or
external) until they are sorted and indexed.

In order to enhance the current indexes, we recommend that the physical location of the
item is recorded. At present, this omission in some datasets leads to an over reliance on
the knowledge of the local records and scientific staff to locate analogue assets.

2.8.5 BGS staff

BGS have a team of highly motivated and knowledgeable staff who look after the records
collections. Within this team, there is a real understanding of the optimum conditions
required and a commitment to making the information as widely available as possible,
whilst preserving records of historical importance.

2.8.6 Security

Security is generally very good particularly in terms of initial entry and access to the
buildings, however, some of the storage areas do not have controlled access and some
standalone buildings do not have an intruder alarm system.
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2.8.7 Environmental control

Improvements have been made in all aspects of environmental monitoring. Most of the
storage sites are covered by an extensive network of data loggers that record temperature
and humidity on an hourly basis and an extensive report (the BGS corporate report on
environmental conditions) is produced annually. Some of the BGS collections are not held
under optimum conditions. The conditions of magnetic tapes at Eskdalemuir and
Loanhead, have already been highlighted. In addition, the conditions under which the
photographic collections are housed (particularly colour material) should also be
addressed.

2.8.8 Viewing/examination areas

Apart from the core viewing areas at Keyworth and Gilmerton there is a lack of suitable
viewing areas throughout BGS for all other record types.

Although the core viewing areas are quite well utilised, this service does not generate a
large revenue. This is due to the fact that a large percentage of the visits to the core
inspection areas are non-chargeable (BGS staff or academic research) and also that the
rates charged for the services provided are very low, and do not reflect the value of the
facility, the material or the service provided.

2.8.9 Bar-coding

Little use is made of barcode technology.

2.8.10 Retention

While BGS have established a formal retention schedule, there is no retention programme
in place.
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2.9 Issues and risks

The level of record collection fragmentation observed during this review, not only leads to
inherent inefficiencies, but also increases the risk of loss of control, increased cost,
inability to access information and several other risks related to the widely disparate
conditions for the various data types. In addition, there is a serious risk that information
may be lost as a direct result of its storage conditions being well outside the acceptable
ranges for the type of records being stored (e.g. magnetic media and photographic
collections). Other high-risk areas include the multiple use of storage areas (particularly
where storage and operational activities are combined); security and environmental
control; disaster recovery planning; and the Health and Safety issues associated with a
high level of manual handling. There is further, allied risk that the ability to find analogue
assets often relying the intellectual capital and knowledge base of experienced and long
serving BGS staff. As these staff leave and retire there needs to be systems and
processes in place to locate these assets in a timely and efficient manner.

Many storage areas are approaching capacity and a strategic plan needs to be
implemented to enable large one-off increases in collections to be absorbed seamlessly in
the short term as well as being able to plan for the next ten years growth. At this time,
premium office space is being used as storage space. Apart from the fact that it has not
been custom designed for the purpose there is an opportunity cost associated with this
and a potential for tangible savings to be made if this space can be freed up.

The status of BGS as a ‘Place of Deposit’ (as approved by The National Archives) is likely
to come under increased scrutiny if a large and increasing percentage of records and
collections are not stored under optimum conditions.
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2.10 Analysis of the Physical Storage Review Findings

2.10.1 Introduction

The seven sites assessed during this review contain a number of individual storage
areas23, each of which exhibit different levels of security, fire protection and environmental
controls. In order to analyse the quality and efficiency of these different storage facilities,
a detailed assessment was made of each record collection in each storage area.

A detailed inventory was compiled in order to aid our understanding of the size, scale and
distribution of BGS physical information assets. The information was then used to produce
a risk analysis for each dataset/storage area and detailed input to the cost savings and
benefits identified in Section 4. A summary of our findings across the 41 areas and 364
collections surveyed is presented in table 2.10.1 below and discussed in the following
sections.

Table 2.10.1: Summary of the BGS Site Assessment

Location

Murchison
House

Eskdalemuir
Gilmerton
Core Store

Wallingford Keyworth Loanhead Hartland TOTAL

No of tems (including pallets of core boxes) 34880 360 179892 962 73552 50285 41 339,972

Shelf Space (linear metres) 3820 154 9568 728 13432 4878 122 32,702

Volume (M3) 792 28 3479 220 5568 919 8 11,014

Total Weight of Items (Kg) 233079 5721 1552023 41318 2683893 501854 1640 5,019,528

Space Utilisation 3.28 3.00 3.00 2.57 2.69 3.00 3.00 2.96

Viewing Rooms 2.56 1.00 4.41 1.83 2.15 2.00 1.00 2.28

Physical Conditions 2.60 2.10 3.00 2.50 3.00 1.00 5.00 2.73

Racking System Efficiency 3.30 2.00 3.00 2.73 2.69 3.00 3.00 2.97

Scanned 14% 10% 0% 7% 10% 3% 0% 0.11

Estimated Growth 0.03 0.01 0.01 0.01 0.03 0.02 0.00 0.03

Activity Level 2.06 3.00 0.88 2.03 1.80 3.00 2.00 1.99

Indexed 0% 0% 0% 0% 0% 0% 0.01

Physical Condition 2.06 1.60 2.65 1.89 2.07 1.97 2.00 2.04

Transport Risk 2.69 3.00 3.00 3.00 2.74 3.00 3.00 2.78

Fire Protection System 6% 0% 0% 17% 38% 0% 0% 17%

Fire Extinguisher 28% 100% 100% 67% 54% 100% 100% 49%

Temp Control 17% 0% 100% 0% 46% 0% 100% 27%

Humidity Control 6% 0% 0% 0% 15% 0% 100% 10%

Temp & Humidity Monitoring System Type 22% 0% 100% 33% 69% 100% 100% 44%

Smoke Detector/Vesda 61% 0% 100% 100% 77% 0% 0% 68%

Contolled Access 67% 100% 100% 83% 92% 100% 0% 78%

Alarm 0% 0% 100% 50% 25% 100% 0% 20%

24/7 Security 100% 0% 0% 0% 0% 0% 100% 46%

CCTV 0% 100% 100% 33% 8% 100% 100% 17%

Vault 0% 0% 0% 0% 23% 0% 0% 7%

Radioactive 17% 0% 0% 0% 1% 0% 0% 7%

Asbestos 0% 0% 94% 0% 7% 0% 0% 5%

Manual Handling 100% 100% 94% 100% 92% 100% 100% 97%

Cold Storage 6% 0% 0% 0% 8% 0% 0% 5%

Combustable 0% 0% 100% 0% 8% 0% 0% 5%

On-Site Examination Area? 28% 0% 100% 33% 38% 100% 100% 37%

Weighted Information Risk 22 22 13 16 17 16 15

23 Within the seven sites reviewed there were 41 individual storage areas each operating with
different levels of security, fire protection and environmental controls.



BGS Information management facilities review

Version 5.0

31

This study demonstrates the wide range of storage conditions and services in use across
BGS. While a number of “islands of storage excellence” can be identified (e.g. in the
Murchison House and Keyworth Archive rooms, and the Keyworth Core Store) some of
the storage locations (e.g. Eskdalemuir and Loanhead) are totally unsuitable and not-fit
for purpose. We believe that the current level of storage provision in many of the BGS
locations and facilities does not meet commonly accepted practice and needs to be
addressed as a matter of priority.

2.10.2 Number of Items in Store

BGS have over 339,000 items in store (including pallets of core boxes) the bulk of which
are located in the Gilmerton Core Store (see Table 2.10.1 and Figure 2.10.2a below).

Figure 2.10.2a: Distribution of Items across BGS Storage Facilities

A breakdown of the distribution of these items on a location-by-location basis is presented
in Figure 2.10.2b overleaf. Please note that due to the highly skewed nature of the item
distribution, particularly in respect of the Gilmerton and Keyworth Core Stores, the results
in this graph are displayed on a logarithmic scale.
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Figure 2.10.2b: Distribution of Items across BGS Storage Facilities
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2.10.3 Shelf Space and Storage Volumes

BGS currently have over 32,702 linear metres (32.7km) of shelf storage space in their
combined storage facilities, which holds 11,014 cubic metres of materials (see Table
2.10.1 and Figure 2.10.3a and 2.10.3b overleaf). While the Keyworth Core Storage facility
already provides more than half of all BGS storage capacity, the relative distribution of
shelf space and storage capacity at Keyworth, Gilmerton and Loanhead is worth noting.
The stacking ratio (volume/shelf space) provides an index of relative storage efficiency
across the three sites with Keyworth (0.42) > Gilmerton (0.36) > Loanhead (0.18).

A breakdown of the distribution of the current storage space usage on a location-by-
location basis is presented in Figure 2.10.3c and 2.10.3d overleaf. Please note that due to
the highly skewed nature of the item distribution, particularly in respect of the Gilmerton
and Keyworth Core Stores, the results in this graph are displayed on a logarithmic scale

Figure 2.10.3a: Distribution of Shelf Space across BGS Storage Facilities

Figure 2.10.3b: Distribution of Storage Volumes across BGS Storage Facilities
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Figure 2.10.3c: Distribution of Shelf Space across BGS Storage Facilities
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Figure 2.10.3d: Distribution of Storage Volume across BGS Storage Facilities
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2.10.4 Storage Weight and Density

We estimate that there is over 5M kg (5000 tonnes) of material held in storage across the
seven BGS facilities reviewed (see Table 2.10.1 and Figure 2.10.4a below). Over 90% of
the total weight of material is held in the Keyworth, Gilmerton and Loanhead Core Stores
(with the Keyworth Core Store accounting for more than half the total weight of all material
held by BGS).

It is worth noting that while the Murchison House and Loanhead stores occupy similar
storage volumes, the Loanhead material is more than twice as heavy as the Murchison
house material. This reflects differences in both the nature and the packing density of the
materials at both sites. A breakdown of the distribution of the current storage weights on a
location-by-location basis is presented in Figure 2.10.4b overleaf. Please note that due to
the highly skewed nature of the item distribution, particularly in respect of the Gilmerton
and Keyworth Core Stores, the results in this graph are displayed on a logarithmic scale

Figure 2.10.4a: Distribution of Sample Weight across BGS Storage Facilities


