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Most usually this relates to simple organic substances which elevate the
background TOC values but it can also be from solvents, acids and alkalis all of
which can pose a threat to secondary mobilisation of metals. ~Contamination by
solvent leakage can be serious. Virtually, all manufacturing companies in the
fine chemical sector now operate on or are putting in place groundwater
monitoring programmes as are a slowly increasing number of companies in

other sectors.

Local Authorities have increasingly stipulated groundwater monitoring in
discharge licences. The Authorities are empowered to specify relevant action
although the absence of National Guidelines of the Dutch VPR type can make
the end target or prioritisation -of tasks more subjective than is desirable.

Domestic Discharges.

Although domestic discharges from isolated dwellings are excluded from direct
discharge licencing control, they can in practice impact on groundwater by

discharging List I or List IT compounds.

In terms of List I/List II degradation of locally contaminated groundwaters these
discharges coupled with agricultural wastes still represent in practice the biggest

problem area in Ireland.
The Future for 76/464/EC (List I and List II) Controls.

The implementation of this Directive and progress made in addressing the List
of candidate substances has been painfully slow (17 substances in 17 years) which

implies 129 years to get through the Commissions initial list.

As a mechanism for pollution control it was a victim of the unanimous
agreement requirement under Art. 100 of the Treaty of Rome which may now
disappear if the Maastrict Treaty is ratified. This will enable qualified majority

decisions to be reached.
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Furthermore, it was flawed in that it sought to address single substances from

point source discharges whereas most of the impacts derived from the use of

compounds.

Frustration has been widespread and since the earliest times Ireland has been

vociferous in appealing for a more rational sectoral or harmonised approach.

In parallel to these single substance controls other environmental measures
have gradually gained momentum such as the Paris Commission
recommendations on BAT in various industrial sectors all of which serve to
resolve the arisals of List I and List II pollutants at source or (as under the

Marketting and Use Directives) at their end point use.
Revisions to 76/464/EC.

The Commission in 1990 announced a major revision to the way in which List I
substances will be chosen. A joint programme between the EC and the Dutch
Ministry for the Environment (VROM) will produce. a new “Template” of
criteria against which all substances can be judged. The template will include the

old criteria of;

- toxicity, carcinogenuinty, bioaccumulation

and persistence

but will also include production volumes, empirical concentrations in the

environment, escapability and others.

This new mechanism will be presented to the next major North Sea Conference
in 1995.
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Integrated Pollution Prevention and Control Directive.

This proposed Directive is another nail in the coffin of the old List I and List II
approach. This was clearly indicated in the explanatory memorandum which

accompanied the penultimate draft of the Directive.
This Directive highlights;

Increased interest in, and recognition of, the advantages of bringing together,
rather than fragmenting, the many efforts being made to improve our

environment.
Objectives of Integrated Pollution Prevention and Control.

The main objectives of IPC are:

a) to prevent or solve pollution problems rather than
transferring them to other parts of the environment

b) make pollution controls more efficient for industry and

effective for the environment
) increase ability to set priorities
d) encourage consistency in environmental law

This may involve repealing some existing Directives and Regulations which

place exclusive emphasis on one media only.
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In relation to List I and List II controls and related waste management control the

Commission in the IPC Directive comment as follows:

#There are also a number of water Directives. The most notable is
Directive 76/464/EEC on the discharge of dangerous substances into the
aquatic environment. This will not be repealed as there will be processes
discharging such substances into water which are not covered by IPC, for
which future proposals may be necessary. However, the processes covered
by the current daughter Directives to 76/464 are all covered by the list of
processes in Annex I to the IPC Directive. It is proposed therefore that all
such plant, listed in Annex Il must receive an integrated permit, and that
only the quality standards and emission limits set in the daughter
Directives will continue to apply to these processes. All other provisions,
such as the review procedure, would henceforth be governed by the IPC
Directive. The future need for these daughter Directives will therefore
also be reviewed once IPC is established. Waste management installations
governed by the IPC Directive and Directives 91/156/EEC or 91/689/EEC
would need to incorporate both sets of requirements of the Directives into

the permitting procedure.

Conclusion.

It can be seen that (tuckily) there is no bright future for the ridiculously slow
process of controlling emissions of dangerous substances by single substance
regulation a la 76/464/EC. However, a comprehensive set of EQO’s will be
required at Community and National level for all relevant dangerous substances
which can occur in water. The Dutch VPR type approach compiled with use
related quality objectives such as those already specified in S1's 294 and 293 will
provide the best basis. Whereas the production, use and disposal related issues
can be controlled by addressing the entire lifecycle of and challenge the necessity
for use of some of the compound in a more comprehensive and integrated

fashion.

Tadg O'Flaherty, _
Environmental Services,
EOLAS. April, 1993.
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TABLE 1
Substances selected so far and progress made
Substance Progress made
First series:

1. Mercury and mercury compounds

Proposal for a Direcuve conccmin% the chloralkal:
electrolysis industry sent to the Council on 20 June 1979,
adop!.cgon 22 March 1982 (O] No L 81, 27.3. 1982}

Proposal for a Directive on other indusuies in
preparation

2. Cadmium and cadmium compounds

Proposal for a Directive sent to the Counal on
17 February 1981 (O] No C 118, 21.5.1981)

3. Aldna Proposal for 2 Direcuve sent to the Council on 16 May
4+ Dieldan 1979 (O] No C 146, 12.6.1979)
5. Endrin

Second series:
6. Chlordane Communication by the Commission to the Council of
7. Heptachlor  (including  Heptach- 18 July 1980 (COM(80) 433 final) of which the Coundil

lorepoxide) . ook formal note on 3 December 1981

8. DDT The swdies and discussions with the national experts are
9. Hexachlorocyclohexane  {including | PO¥ completed. Appropriate proposals in preparation

all of the isomers and in particular
Lindane)

10. PCBs (including PCTs)
11. Hexachlorobenzene

Scudies completed: discussions under way with the
national experts ;

Third series:

12. Endosulfan

13. Hexachlorcbutadiene
14. Pentachlorophenol
15. Trichlorophenol

Swdies completed. Discussions under way with the
national expens.

Fourth series:

16. Benzene
17. Carbon tetrachloride
18. Chloroform

Studics in progress

Carcinagens:

19. Arsenic and mineral compounds of
Arsenic

20. Benzidine

21. PAH (in particular 3,4 Benzopyrene
and 3,4 Benzofluoranthene}

Studies in progress
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List of substances which could belong to List I' of Coundl Directive 76/464/EEC .

*#% Subotances which are the subject of a proposal or 2 communicatton w the Council.
*+ Substances which have been or are being studied.
¢ Substances 10 be studied next.

309-00-2 CAS number {Chemical Abstract Service) o o ‘
1. e 309-00-2 Aldrin o
2. 95-85-2 2-Amino-4-chlorophenol
3 120-12-7 Anthracene
4. i 7440-38-2 Arsenic and its mineral compounds
5. 2642-71-9 Azinphos-ethyl
6. 86-50-0 Azinphos-methyl
7. it 71-43-2 Benzene
8. . ** 92-87-5 Benzidine
9. 100-44-7 Benzyl chloride

{Alpha-chlorotoluene)
10 98-87-3 Benzylidene chlonde

(Alpha, alpha-dichlorotoluene)
11. 92.52-4 Bipheny!
12. bl 7440-43-9 Cadmium and its compounds
13, v 56-23-5 Carbon tetrachloride '
4. 302-17-0 Chloral hydrate
15. A 57-74-9 Chlordane
16. 79-11-8 Chloroacetic acid-
17, 95-51-2 2-Chloroaniline
18. 108-42-9 3-Chloroaniline
19. 106-47-8 4-Chloroaniline
20. * 108-90-7 Chlorobenzere
21. 97-00-7 1-Chloro-2,4-dinitrobenzene
22 107-07-3 2-Chloroethanol
23, i 67-66-3 Chloroform
24, 59-50-7 4-Chioro-3-methylphenol
25. 90-13-1 1-Chloronaphthalene
26. Chloronaphthalenes

- (technical mixture)

27. 89-63-4 4-Chloro-2-nitroaniline
28. 29-21-4 1-Chloro-2-nirobenzene
29. B8-73-3 1-Chloro-3-nitrobenzene
30. 121-73-3 i-Chloro-4-nitrobenzene
31 89.59-8 . 4-Chloro-2-nitrowoluene
32. Chloronitrotoluenes

(other than 4-Chloro-2-nitrotoluene)
33. 95-57-8 . 2-Chlorophenal
34. 108-43-0 3-Chlorophenol
35, ~ 106-48-9 4-Chlorophenol
36. - 126-99-3 Chloroprene

(2-Chlorobuta-1,3-dient)
37. 107-95-1 3-Chloropropene - 7

) (Allyl chlonde} o - N

38. 95-49-8 2-Chlorotoluene
39. 108-41-8 3-Chlorotoluene ¢
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106-43-4 4-Chlorotoluene:
- 2-Chloro-p-twoluidine

Chlorotwoluidines
{other than 2-Chloro-p-toluidine)

56-72-4 Coumaphos
44 108-77-0 Cyanuric chloride
(2,4,6-Trichloro-1,3,5-tniazine)
4. 94.75-7 2,4-D
(including 2,4-D-sales and 2,4-D-esters)
46. hid 50-29-3 DDT
{including metabolites DDD and DDE)
47, 298-03-3 Demewn

(including Demeton-o, Demeton-s, Demeton-s-methyl
and Demewon-s-methyl-sulphone)

45, . 106-93-4 1,2-Dibromethane
4. ' Diburyltin dichloride
5. ’ Diburyhin oxide
51. Dibutyltin salis
(other than Dibutylin dichloride and Dibutyltin ox:dc)
52. Dichloroanilines
53. 95-50-1 1,2-Dichlorobenzene
54. 541.73-1 ) 1,3-Dichlorobenzene
- 55. 106-46-7 1,4-Dichlorobenzene
56. Dichlorobenzidines
57. 108-60-1 Dichlorodiisopropyl ether
58. - 75-34-3 1,1-Dichloroethane
59, * 107-06-2 1,2-Dichloroethane
60. * 75-35-4 1,1-Dichloroethylene
. {Vinylidene chloride)
61. * 540-59-0 1,2-Dichleroethylene
62. * . 75-09-2 Dichloromethane WVWMWW
63. Dichloronitrobenzenes -
64, 120-83-2 2,4-Dichlerophenol
65. * 78-87-5 1,2-Dichloropropane
66. 96-23-1 1,3-Dichleropropan-2-ol
67. 542-75-6 1,3-Dichloropropene
. 68. 78-88-6 2,3-Dichloropropene
69. 120-36-5 Dichlorprop
70. 62-73-7 Dichlervos
71. b 60-57-1 Dieldrin
72. 109-89-7 Dicthylamine
73. 60-51-5 Dimethoate
74. 124-40-3 Dimethylamine
75. 298-04-4 Disulfoten
76. b 115-29-7 Endosulfan
77. b 72-20-8 Endrin
78. 106-89-8 Epichlorohydrin
79. 100-41-4 Ethylbenzene
8C. 122-14-5 Fenitrothion

81. 55-38-9 Fenthion
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82. b 76-44-8 Heprachlor
{including Hepuachlorepoxide)
) 83 et 118-74-1 Hexachlorobenzene
- B4 e 87-68-3 Hexachlorobutadiene
85. i 608-73-1 chacl}loroc?'leohcxanc )
58-89-9 (including alt isomers and Lindane)
86. 67-72-1 Hexachloroethane
87. 98-83-9 Isopropylbenzene
88. 330-55-2 Linuron
89. * 121-75-5 Malathion
0. 94.74-6 MCPA
91. 93-65-2 Mecoprop
92, yes 7439-97-6 Mereury and its compounds
93. 10265-92-6 Methamidophos
94, 7786-34-7 Mevinphos
95, 1746-81-2 Monolinuren
56. 91-20-3 Naphthalene
97. 1113-02-6 Omethoate
98. 301-12-2 Oxydemeton-methyl
99. = PAH
(with special reference to: 3,4-Benzopyrene  and
3 4-Benzofluoranthene)
100. 56-38-2 . Parathion
298-00-0 (including Parathion-methyl)
101. . PCB
(including PCT)
. 102, e §7-86-5 Pentachlorophenol
103. 14816-18-3 Phoxim
104. 709-98-8 Propanil
105. 1698-60-8 Pyrazon 4
106. 122-34-9 Simazine ;
107. 93-76-5 2,4,5-T
{including 2,4,5-T salts and 2,4,5-T esters) ;
108. Tetraburyltn ) :
109. 95-.94-3 1,2,4,5-Tewrachlorobenzene
110. * 79-34-5 1,1,2,2-Tetrachloroethane
111 * 127-18-4 Tetrachloroethylene — 3G [23°[EEC L)X 7 1oy [“f“
112. 108-88-3 Toluene
113 24017-47-8 Triazophos
114, 126-73-8 Tributyl phosphate
115. Triburyltin oxide
116. 52-68-6 Trchlorfon
117, * Trichlorobenzene X(:{Z‘_TSD[G'C.:L__ ‘)S( > L-J'L(;hi "
(rechnical mixture) A NS
118. 120-82-1 1,2,4-Trichiorobenzene
119. . 71-55-6 1,1,1-Trichloroethane
120. * 79-00-5 1,1,2-Trichloroethane
121. * 79-01-6 Trichloroethylene  —— 3¢ { 25-»{ feo OY > 1014.51_\(;
122 o 95-95-4 Trichiorophenols =

88-06-2
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123.
124,
125.

126.
127.
128.

129.

76-13-1
1582-09-8
900-9%-8

76-87-9

75-01-4

1,1 ,I-Trichlomldfluoroed'lmc
Trifluralin

Triphenyltun acetate

(Fenun acetate)

Triphenylun chlonde
{Fentin chlonde)
Trphenylun hydroxide
(Fentin hydroxidc)_
Viny] chlonde
(Chloroethylene)

Xylenes
(technical mixture of isomers)

e miar s o ——————————




Geographical Information Technology and Data Management

Putting flesh onto data

David Moore
National Geographic Information Systems
Newstead, Clonskeagh, Dub 14
(01) 2694077

Geographical Information Systems or GIS is a term which most of you will
have heard but you may be unclear what exactly it means. This is hardly
surprising as not only is GIS a new technology, but it is also one that is still
developing, for although GIS has been available for a number of years it is
only recently that it has started to impact on people like you, the users, and
it is you the users who must dictate how it will develop in the future.

Rather than praise the wonders of GIS, in this paper I wish to give an
overview of the main elements of GIS. I will concentrate on the principle
elements involved in GIS as a system for environmental data
management. I will outline some of the benefits of GIS especially in the
fields of Hydrology and environmental monitoring and conclude with
some practical steps on acquiring GIS capabilities. In summary the
objective of the paper is the what, why and how of GIS.

What is a GIS

In essence a Geographical Information System is an integrated set of tools
for collecting, storing, retrieving, manipulating and displaying of spatial
data from the real world. How these tools are used varies greatly with the
function or task that a GIS is put. In practical use GIS and its associated
geographical data bases serve two distinct but related functions;

(a)  As an inventory of geographical features which can be examined on
the basis of their spatial or non-spatial attribute. The geographical
data base maintained by Dublin Corporation of their property
register is an example of an inventorial data base. This GIS allows



one to identify the locations of all their property and examine the
attributes of each property such as year of acquisition, condition etc.

()  As a tool to answer questions about environmental data from
diverse sources and use them to model real world situations. As
such the GIS goes beyond basic storage and retrieval of geographical
data and is used as an aid in decision making and policy analysis.

Com_pdnents of a GIS

A GIS has four principle components - Computer hardware, Geographical
data structures, the GIS software that creates and analysis those data
structures, and finally a proper organisational context in which these
components are used.

Computer hardware

The power house of the system is a powerful UNIX workstation or PC,
either as stand alone machine or linked to other computers through a
network. It should be capable of high quality graphical display and have a
large internal storage memory. In recent years the dramatic reduction in
the costs of computers has had the effect of making powerful computers
affordable to most small and medium sized organisations. Nonetheless
careful selection of computing resources is still important due to the high
demands placed on computers by GIS. Input and storage devices such as
Tape drives and Optical disks should be also be available to allow access
and backup to the large data sets associated with geographical data such as
satellite imagery, or census data. Digitisers and nowadays scanners are
necessary for input of map elements. Output devices for both text and
graphics are also necessary, the type and quality should reflect the
particular task that the system is being put through.

Geographical data structures

The unique feature of Geographical Information Systems, as opposed to
~ other information systems such as those used for banking, airline



bookings or medical records, is the necessity to include information on
objects from the real world. We need to know their position, their
locational relationships to other objects around and what they actually
consist of. Thus a GIS is capable of describing objects from the real world
be they house sites, river networks or soil types with respect to;

(A)  Their position on a known co-ordinate system,

(B)  Their non-spatial attributes such as pH, vegetation type,

elevation etc.

(C)  Their spatial interrelation, or topological relations with each other,
that is how they are linked together, or how one can travel between
them.

As with conventional maps, geographical features stored on a GIS are
represented by points, lines and areas e.g. wells, roads. soil associations.
Data structures in GIS, however, go beyond mere representation of these
map features by linking the graphical elements directly to the data they
represent and attempt to represent geographical features as they are in
reality. For example in the case of area features we find that many type of
areas cannot be defined by discrete boundaries, but constitute a gradually
changing continuum or surface. Thus in the case of elevation a GIS
constructs a data structure which represents elevation as a continuously
varying surface and not as a series of stepped contours. Equally for linear
data such as a road or stream network we can use a GIS to characterise the
elements that move through the network, assign directions and routes of
flow and identify points where flow may be impeded or blocked.

Vector and Raster data structures

There are many different type of data structures in GIS, but most can be
placed into one of two forms Vector based structures and Raster based
structures.

Vector data structures use Cartesian co-ordinates to define geographical
features, whereas raster structures record spatial data as individual cells in
a grid. Both vector and raster models have their own advantages and



disadvantages, therefore a fully functional GIS should be capable of
utilising and cross referencing between both forms.

Vector data is commonly used to depict discrete geographical features such
as sampling points, the route of a pipe or a an administrative boundary. It
produces high quality cartographic output and accesses spatial and non-
spatial attribute data through its topology is relatively straightforward.

The topology of a geographical data structure is used to define the
relationships between the geographical features depicted in a region. In
essence the topology is an attempt to define the implicit relationships we
make when we look at a map. Thus when we look at a six inch map we
can see the shape of a particular field, we can tell that it is bordered by a
road on one side and that road leads to a certain town. Topology in a
vector data set allows one to define unique points, lines and areas, to
indicate the neighbours of the unique area, and to establish tracts of
connectivity for line features used to define an area.

In raster structures a grid cell represents a square expanse on the ground,
the area of which is defined by the resolution of the grid cell. Each cell is
assigned a value which is used to identify the feature which the cell
depicts. Although raster data structures can be used to depict discrete
point, line and area data, it is used to best advantage where there is a
gradual transition between features. One would use raster structures to
model the gradual decrease in noise pollution from a motor way or a
factory. Equally over an area one would use raster structures to model
run-off and infiltration of rain water over different soil types and slopes.

Geo-relational data model and attribute data

Data for different types of features are usually stored as a series of layers or
themes, this allows for efficient data base management, updating of
features and access for analysis. This is because storing data as thematic
layers simplifies the link between the graphical representation of a feature
and its non-spatial attributes. Most GIS packages use a Geo-relational
package to maintain this link. It is a simple concept whereby each
geographical feature, whether in raster or vector structure is tagged or
labelled with a unique number. Using a relational data-base this tag can be



used to relate the geographical feature to tables of attribute data of the
feature. For example a well site number 105, represented by a vector point
and tagged as well 105, can be linked to the data concerning its depth, type
and the chemical analysis of its water using that number.

GIS software

GIS software creates and stores geographical data sets and makes them
available for query, analysis and presentation. The software necessary for
complete GIS functionality can be broadly broken into the following sub-
systems or modules;

(a)  Data input and verification

(b)  Data Storage and data-base management
(¢)  Data manipulation, query and analysis
(d) Data oufput and presentation

(Existing Maps ) (_Fwia Goservasors ) {_Sensors_ ) {{_intaractve Terminal )

Dighizers Scanners inagery
Computar Text Fles Magnatc Media -

EDOM Survey Dats

Figure 1. data input and data-base management
Data input

Data input covers aspects of converting data captured from field
observations, existing maps, and sensors (e.g. Satellite imagery, data



loggers, EDM survey) into a format suitable for construction of a
geographic data set (see Fig 1). The data input and conversion can be one
of the most costly stages of GIS operations, therefore verification of data at
this point is important to ensure against errors at the data source or
encoding errors of both spatial and non-spatial data.

Data storage and management

How the position, topology and attributes of geographical elements are
structured and maintained in the computer memory is related to the type
of data base management system used in the GIS (see Fig 1). Relational
data-bases using the geo-relational model are the most common. Use of
relational data-bases allows some GIS packages, such as Arc/Info to access
their geographical data through other database software such as Ingress or
Dbase.

Invantenal Izantity leatures
Manipulaticn Maonitor taatures

Analysis -
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Application
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Figure 2. data manipulation and data preseniation

Data Manipulation and Analysis

Data manipulation, query and analysis concerns the array of methods used
to get answers to questions put to the GIS. Data is manipulated to



transform it into a for suitable for comparison with other data sets, such as
co-ordinate transformation of digitised data taken from maps of different
projections. Manipulation may also change the format of the data
structure as in the case of interpolation of point data for ground water
depth to a raster model of water depth over the entire region.

The type of query and analysis carried out on a geographical data base is
related to the function of the data base. For inventorial type GIS, analysis
may be relatively basic and routine, one may only need to know what is
the current pH levels of the surface water at a specified location or identify
all sample points where the pH is above a certain level in a river quality
data base for example. Also important GIS operations for such data bases
will often involve efficient strategies for maintenance and upkeep of the
data base.

When a GIS is used to ask more complex questions the full functionality is
required. For example to identify possible locations for a land-fill site the
GIS may be used initially to eliminate areas which are uneconomic or
contravene statutory regulations using route way and buffer analysis in
conjunction with assessment of census data. Models of soil permeability,
elevation and water table depth can be constructed and overlaid with
those areas which passed the first analysis. Finally sensitive
environmental areas can be identified together with vulnerable
environmental features in the likelihood of accidents occurring, can be

overlaid and assessments made of remaining areas.
Output and presentation

Output from GIS is in the form of maps, tables, and figures. Most GIS
packages allow a wide range of output formats from basic maps and graphs
to very high quality cartographic copy. The type and quality of the output
should reflect the task for which it is required. Output in digital form is
now also possible, new products like ESRI's ArcView can address this
digital output and to enable maps be shown on ordinary PC screens whilst
also allowing access {o the data base from which the map was based. This
type of product is relatively cheap and can be used on most PC's. In the
future much of the output from GIS will be in a form suitable for such



products for although one cannot change the data of the output one can
query the data base on both the map data and attribute data.

Organisational context

(),

Aims and queries
from Managament

Information
tor
Managemant

\ GECGRAPHICAL

INFORMATION
SYSTEMS

Figure 3. Information flow in the organisation.

In order for a GIS to be used effectively it needs to operate in an
appropriate organisational context. The GIS should be fully integrated
into the whole work practice of an organisation in order for the right type
of information to be available when required.by managers for decision
making. It is important that the type of user and their requirements are
clearly defined in relation to the expected scope of the GIS application. By
user [ mean not only the person operating the GIS but all those people
who expect to receive information from it. Having established the
required scope and demands of the GIS it is necessary to determine what
channels of information together with technical and personnel resources
are necessary to achieve these goals.

r

Why use a GIS - the benefits

The benefits of GIS technology to organisations concerned with
environmental monitoring are threefold;

(a)  Potential for retrieval of accurate and timely data, in its geographical
context which is capable of being examined on both its geographical
and attribute characteristics.



(b)  Powerful analytical tools for environmental monitoring and
analysis

(c)  Effective presentation techniques.

The principle benefit of GIS to environmental monitoring is that it offers
an integrated solution to geographical data handling and retrieval. There
are increasing pressures on statutory agencies to provide accurate and
timely information on all aspects of the environment. GIS as an
information system aims to put in place the operational procedures
necessary to ease the passage of information from the data collector to the
data user. Features such as the ArcView data viewer allows cost effective
distribution of geographical information stored on the main GIS
installation and retrieved from it.

For analytical work the powerful array of geo-modelling tools in a GIS can
provide novel solutions to hydrological problems. Thus for example
modelling infiltration and flow rates in a basin, construction of surfaces
depicting ground water depth in meters above sea level or analysis of the
impacts of land-use change and agricultural inputs on ground water
quality can all be addressed in the GIS.

The display functions of GIS enable effective presentation of information
in a form which is more comprehensible to decision makers and members
of the public. In the areas of water and waste management this has
obvious benefits as these areas arose great public interest. Presentation of
data in a digestible form will aid in allaying the general public.

How to acquire GIS capabilities
When an organisation has established the scope of its GIS requirement
there are a number of strategies open in order to satisfy that requirement.

These strategies can be either;

(@  Full commitment to GIS invelving purchase of equipment and
software, hiring or re-training staff, generation of data-bases



internally and analysis of organisational procedures with possible
changes of these procedures.

(b) Partial commitment involving hiring of outside agencies to carry
out some or all of the GIS functions required.

Full commitment to GIS requires high financial outlay and a strong
commitment from both staff and management. This may not be the most
appropriate route for some organisations and taking advantage of an
established GIS service may prove a more cost effective method of using
GIS technology. Equally the GIS requirements of an organisation could be
satisfied using products such as ArcView with the GIS agency establishing,
and maintaining the data-base on a full GIS and distributing the data for
ArcView as appropriate. This can be a very cost effective method of
having some GIS capability without the type of outlay required to establish
a GIS internally.

The use of outside agencies can ensure that the geographical data-bases
required are actually operational before full commitment to a GIS.
Furthermore the initial input of data of a geographical data-base may be
better handled by outside agencies as often the type of effort necessary to
set up the data base will not be needed to maintain and update it.

Conclusion

Geographical Information Systems are increasingly been seen as an
invaluable tool for environmental data management. They provide an
integrated approach to handling and analysing data about the
environment. As information systems they will possibly have a similar
impact on the 'Environmental Business' as the introduction of
information technology has on other businesses. Therefore their
introduction to an organisation needs to be carefully thought out and
planned, in order to achieve maximum return. However taking
advantage of outside agencies for some or all of an organisations GIS
requirements can ease the process.






