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ENVIRONMENTAL PROTECTION AGENCY

The Environmental Protection Agency (EPA) is responsible for
protecting and improving the environment as a valuable asset
for the people of Ireland. We are committed to protecting
people and the environment from the harmful effects of
radiation and pollution.

The work of the EPA can be
divided into three main areas:

Regulation: We implement effective regulation and
environmental compliance systems to deliver good
environmental outcomes and target those who don’t comply.

Knowledge: We provide high quality, targeted
and timely environmental data, information and
assessment to inform decision making at all levels.

Advocacy: We work with others to advocate for a
clean, productive and well protected environment
and for sustainable environmental behaviour.

Our Responsibilities

Licensing

We regulate the following activities so that they do not
endanger human health or harm the environment:

e waste facilities (e.g. landfills, incinerators, waste transfer stations);

e large scale industrial activities (e.g. pharmaceutical, cement
manufacturing, power plants);

e intensive agriculture (e.g. pigs, poultry);

e the contained use and controlled release of Genetically
Modified Organisms (GMOs);

e sources of ionising radiation (e.g. x-ray and radiotherapy
equipment, industrial sources);

e large petrol storage facilities;
e waste water discharges;
e dumping at sea activities.

National Environmental Enforcement

e Conducting an annual programme of audits and inspections
of EPA licensed facilities.

e Overseeing local authorities” environmental
protection responsibilities.

e Supervising the supply of drinking water by public water
suppliers.

e Working with local authorities and other agencies
to tackle environmental crime by co-ordinating a
national enforcement network, targeting offenders and
overseeing remediation.

e Enforcing Regulations such as Waste Electrical and
Electronic Equipment (WEEE), Restriction of Hazardous
Substances (RoHS) and substances that deplete the
ozone layer.

® Prosecuting those who flout environmental law and damage
the environment.

Water Management

e Monitoring and reporting on the quality of rivers, lakes,
transitional and coastal waters of Ireland and groundwaters;
measuring water levels and river flows.

e National coordination and oversight of the Water
Framework Directive.

e Monitoring and reporting on Bathing Water Quality.

Monitoring, Analysing and Reporting
on the Environment

® Monitoring air quality and implementing the EU Clean Air
for Europe (CAFE) Directive.

e Independent reporting to inform decision making by
national and local government (e.g. periodic reporting on the
State of Ireland’s Environment and Indicator Reports).

Regulating Ireland’s Greenhouse Gas Emissions
e Preparing Ireland’s greenhouse gas inventories and projections.

e Implementing the Emissions Trading Directive, for over 100
of the largest producers of carbon dioxide in Ireland.

Environmental Research and Development

e Funding environmental research to identify pressures,
inform policy and provide solutions in the areas of climate,
water and sustainability.

Strategic Environmental Assessment

e Assessing the impact of proposed plans and programmes on
the Irish environment (e.g. major development plans).

Radiological Protection

e Monitoring radiation levels, assessing exposure of people in
Ireland to ionising radiation.

e Assisting in developing national plans for emergencies arising
from nuclear accidents.

® Monitoring developments abroad relating to nuclear installations
and radiological safety.

e Providing, or overseeing the provision of, specialist radiation
protection services.

Guidance, Accessible Information and Education

e Providing advice and guidance to industry and the public on
environmental and radiological protection topics.

e Providing timely and easily accessible environmental
information to encourage public participation in environmental
decision-making (e.g. My Local Environment, Radon Maps).

e Advising Government on matters relating to radiological
safety and emergency response.

® Developing a National Hazardous Waste Management Plan to
prevent and manage hazardous waste.

Awareness Raising and Behavioural Change

e Generating greater environmental awareness and influencing
positive behavioural change by supporting businesses,
communities and householders to become more resource
efficient.

e Promoting radon testing in homes and workplaces and
encouraging remediation where necessary.

Management and structure of the EPA

The EPA is managed by a full time Board, consisting of a Director
General and five Directors. The work is carried out across five
Offices:

e Office of Climate, Licensing and Resource Use

e (Office of Environmental Enforcement

e Office of Environmental Assessment

e Office of Radiological Protection

e Office of Communications and Corporate Services

The EPA is assisted by an Advisory Committee of twelve
members who meet regularly to discuss issues of concern and
provide advice to the Board.
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1 Introduction

MOLAND is a land use computer model based on
socio-economic and demographic data. It was created
by the Research Institute for Knowledge Systems
(RIKS) and the Joint Research Centre (JRC) of
the European Commission and implemented in the
GEONAMICA software environment." It was originally
applied in Ireland as a support tool for the development
of Regional Planning Guidelines for the Greater Dublin
Area, comprising counties Fingal, South Dublin, Dublin
City, Dun Laoghaire-Rathdown, Wicklow, Kildare, Louth
and Meath. As a result, the model has been calibrated
for the Greater Dublin Area. In order for the model to be
used with full confidence nationally, calibration would
be necessary across the Republic of Ireland. Therefore,
MOLAND “Lite”, resulting from the SEA Alternatives
project, has been developed only as a demonstra-
tion model, in order to demonstrate its applicability to
the development and assessment of alternatives in
Strategic Environmental Assessment (SEA).

MOLAND'’s aim is to function as a spatial planning tool
to assess, monitor and model changes and develop-
ments in urban and rural environments. It requires
five digital maps as inputs: (1) land use types; (2)
accessibility (transport networks); (3) land use zoning
maps (zoning of land parcels for industrial, residential,
green infrastructure, etc.); (4) socio-economic charac-
teristics (population, employment); and (5) suitability
maps, which indicate how suitable a site or an area
is for development according to geomorphic features,
elevation, soil type, etc. (this is explained in section 2).
A basic user of the model would change the quantum
and distribution of population and/or the quantum of
employment while leaving the land use, zoning and
accessibility components fixed.

1 The applicability of the MOLAND model to alternative
assessment and development was investigated over a
3-month period and represents an extension of previous work
carried out on behalf of the Environmental Protection Agency
(EPA) for the Urban Environment Project (UEP, 2006).
Lasting over 3 years, the UEP applied MOLAND (a model co-
developed by the EU Joint Research Centre, Ispra, Italy) to
the Irish spatial planning context to link development, space
and the environment.

In terms of SEA development and assessment,
MOLAND has applicability in terms of spatial and
temporal planning; it is a tool that mainly addresses
the “location” aspect of the Need, Mode, Location and
Timing elements of the toolkit in the main guidance
document. The model can be run to ascertain what
land use planning alternatives will look like over set
time periods, and therefore it can be used to assess
and compare alternatives. To do this the spatial out-
puts need to be compared with a set of reference
criteria in order to measure and compare the impact
on land use of one alternative over another. These
criteria can be broadly described as environmental and
socio-economic impacts and performance, and they act
to outline constraints on, or benefits of, allowing a par-
ticular land use to occur in a particular location. For the
purposes of the demonstration, the key criterion used
will be the impact of the model outputs on Natura 2000
areas and other green infrastructure, as measured
in square kilometres. To understand how the model
works, it is easiest to consider its two sub-models.

1.1 Macro-scale model

The macro-scale model takes population and economic
activity (as measured by number of jobs) in a region as
inputs, and these are then split between the counties
within that region. For example, estimates of the pop-
ulation within residential land use types in the region
will be provided, along with associated estimates of the
economic activity generated within commercial, indus-
trial and service land uses.

1.2 Micro-scale model

The aforementioned provision for population and
economic activity is translated into a picture of future
development patterns by the model. The micro-model
is based on a cellular automaton algorithm. Cellular
automata get their name from the fact that they consist
of cells — like the squares on a chessboard — and cell
states may evolve according to a simple transition rule,
the automaton. The fundamental idea is that the state
of a cell at any time depends on the state of the cells
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within its neighbourhood. The land use type assigned
to any given cell is determined by such an algorithm,
which aims to satisfy the demands for land use in each
time step. In essence, each cell is a parcel of land and
each time step is bracketed by two points in time; for
example, year 0 to year 0+6 would be the equivalent of
a 6-year period.

The neighbourhood effect represents the attraction
(positive) and repulsion (negative) effects of the various
land uses and land covers within the neighbourhood.
Each land use that occurs in a cell has an effect on the
possible future occurrence of each land use function in
all cells within the neighbourhood; to some extent, that
is dependent on the distance between the two cells.



2 Basics of the model

It is not necessary for the practitioner to understand the
internal workings of MOLAND. However, it is useful to
understand and have an appreciation of what layers
are used to run the model. Practitioners should make
themselves familiar with each of these layers to under-
stand the impact they have on the development of
alternatives.

The following attributes are used (Figure 2.1).
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Figure 2.1. Land use transition in MOLAND.

2.1 Land use maps

The MOLAND classification system is based on the
CORINE land cover database; the 2006 version of
CORINE is used in this iteration of the model, as the
2012 CORINE dataset was not available until late 2014.

2.2 Suitability maps

Suitability maps are created for all functional land uses.
The suitability maps used are interpreted in terms of
their suitability on a 0-10 ranking for industrial, com-
mercial or residential development (10 being the most
suitable). These interpreted maps are then combined
in one overlay. The base maps used to create suit-
ability maps are soils, elevation and slope. Suitability
maps for the urban categories Residential, Industry
and Commerce are the same, as they are all urban
functions with comparable interests in the physical
characteristics of an area.

Suitability represents the degree of relevance of each cell
to each land use type, according to a set of predefined
criteria. Thus, land use suitability displays locations
that fulfil a suitability criterion defined for each land use
class. Various additional datasets may be used, such
as flood risk and groundwater vulnerability. As an exam-
ple of the suitability component, if a cell (parcel of land)
is positioned close to transport infrastructure, that might
influence its suitability for future development, or, if a
cell is adjacent to a water body, that may make that cell
more suitable for port activity. Importantly, the suitability
component of the model also allows the user to input
various future land use scenarios based, for example,
on spatial variations in the quantum and distribution of
population in a plan area.? This requires that the user
increase or decrease the suitability of an area using a
Geographic Information System (GIS) application, and
then reimport the adjusted suitability into the model.

2.3 Zoning maps

Zoning maps are available for residential, industry, com-
merce, agriculture, conservation and utility land uses.
This is because these broad categorisations represent
the main types of zoning used in Irish land use plan-
ning. Locations that are defined as Natura 2000 areas,
or areas zoned as agriculture or zoned for conserva-
tion, are incorporated into the model as Development
restrictions, as no urban development is allowed on
those locations. In the preparation of the model, these
areas are coded as category 3 areas (i.e. development
is “not permitted”).

The MOLAND zoning map uses the following catego-
ries for each land use type to denote potential change
in land use activity with time (or a single category for all
urban land uses if there is no difference):

e zoning period 0: from start date of simulation (t=t,)
until first date set by user (t=t,);

2 In the demonstration of the model using Wexford County
Development Plan 2013, in the suitability component of the
model the quantum and distribution of population are varied in
order to create spatial visualisations of the impact of choosing
one alternative or another.
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e zoning period 1: from first date set by the user (t=t,)
until second date set by user (t=t,);

e zoning period 2: from second date set by the user
(t=t,) until the end of simulation;

e not permitted.

Based on the zone description, a new zoning field was
created for this iteration of the model, with the values
described above linked to MyPlan generalised zone type
(GZT) descriptions.® MyPlan combines existing zoning
layers with plan images from the zoning map from each
published plan with GZTs. The latter GZTs are a consis-
tent zoning scheme that has been applied to all zoning
data nationally. For example, agriculture zonings and
quarrying are re-categorised as primary sector under
the GZT categorisation. In this way, a zoned area will
be either permitted for development and categorised as
0, 1, 2, depending on when the development would be
allowed, or categorised as 3 (if the zoned area is for a
land use such as conservation or agriculture).

2.3.1 Zoning summary

e Development plans constitute the basic policy doc-
ument of the land use and development system in
Ireland. The approach taken to the zoning of land
varies between planning authorities. However, in
general, most, if not all, land within an urban desig-
nation is zoned for a particular objective, whereas,
in the case of many rural areas, specific land use
zoning objectives are not designated. The inter-
pretation of each zoning objective may be further
refined through the inclusion of a matrix in which
a large number of potential land uses are classi-
fied under each zoning objective as “Acceptable”,
“Open for consideration” or “Not acceptable”. In the
preparation of the model, the Department of the
Environment, Community and Local Government’s
(DECLG’s) MyPlan was used to classify each
zoning according to whether development was (1)
permitted; (2) open for consideration over time; or
(3) not permitted.

e The use and further development of MyPlan nation-
ally is critical to the success of future modelling, as
the standardisation of zoning will help overcome
the current lack of homogeneity in zone coding
systems between counties.

3 www.myplan.ie

e Three zoning periods are used to reflect whether
zoning is permitted immediately, time 0; permitted
at a subsequent time, time 1; or reserved for stra-
tegic use in the longer term (until the end of the
model simulation, which runs until 2022), time 2.
In the preparation for the model, time 0 is taken
as 2010. The rationale behind this choice was the
publication of the higher planning tier Regional
Planning Guidelines (RPGs) in 2010. Time 1 is
taken as 2014 (as City and County Development
Plans are published at different times, it was nec-
essary to take a point that would best reflect this
variation). Time 2 is taken as 2018 and runs until
2022. Taking 4-year time periods means that those
periods are evenly split within the RPGs plan period
of 2010-2022.

24 Accessibility/transport network maps

In addition to suitability and zoning, accessibility to trans-
port networks is an important input into the MOLAND
model, as, arguably, the most important driver of land
use change is the degree to which services, markets
and people can be reached. Although the model cannot
differentiate localised factors (e.g. natural community
gravitations towards one area over another) accessibil-
ity maps capture the relative importance of access to
the transport networks for the various land uses. The
influence of accessibility is computed as a function of
the distance to the nearest transport network and the
relative importance of this network. These parameters
are set for each land use separately.

For accessibility mapping, the key data required are the
position of motorways and primary and secondary road
junctions. MOLAND can be run without the transport
sub-model if necessary, but it is included in this itera-
tion. For the purposes of this model counties are used
as transport zones, but in future iterations practitioners
could potentially use electoral area boundaries or simi-
lar delineations to create their own transport zones.

2.5 Social and economic information

MOLAND requires socio-economic data for a modelled
county. These are given as population count, population
projections and employment count by broad industrial
grouping and population projection. Population projec-
tions are taken from the RPGs’ population targets for
each of Ireland’s regions.


www.myplan.ie
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There are about 17 sub-categories in the Central
Statistics Office (CSO) employment datasets. These
were reclassified to fit the broad classification of ser-
vices, commercial and industrial. Employment data
are input as place of work, and the relevant data were
obtained from the CSO Place of Work Census of
Anonymised Records (POWCAR), with 2006 data used
as the reference year. For future iterations, the CSO
Place of Work (and School) Census of Anonymised

Records for 2011 should be used. However, certain
classifications of employment activity changed between
2006 and 2011. This means, for example, that some
employment records previously classified as industrial
in 2006 are now classified as services. Future iterations
would therefore require special tabulations from the
CSO so that 2006 and 2011 data are comparable. This
does not affect the applicability of the current model, as
it also uses CORINE land use from 20086.



3  Running a simulation

Before running a land use simulation the practitioner
should be aware of three strategic elements. The first
is setting the drivers which help determine where future
population growth will occur. The second are the indica-
tors that are chosen to assess the impact on land use
of different alternatives and the third is the analysis of
the land use impact.

3.1 Step 1 — Setting the drivers

Operationally, it is first necessary to set the drivers:
population, zoning, suitability, etc., although, by and
large, these drivers are already fixed for the practitioner.
The development of an integrated scenario requires a
set of values for each driver such as:

e the population demand in terms of number of
people to 2022 using DECLG population targets;

e the demand for industrial and commercial areas to
2022.

Itis within this component that policy options and user
options are input by the user of the model. The practi-
tioner/planner will be able to select various alternatives
according to a set of pre-agreed criteria based on best
practice guidance on the development and assessment
of alternatives. In the case of the demonstration below,
policy options are contextualised for Wicklow County
by the higher tier of planning (i.e. the Greater Dublin
Area RPGs) and two other alternatives. The RPGs con-
strain the quantum and distribution of development into
selected locations (see section 4.4 for further detail).

3.2 Step 2 — Running the simulation

Before running the simulation, the user must select
which integrated scenario to run. In the demonstration,
these are outlined as “Dispersed”, “North County” and
“North and South County”. Practitioners will define
these alternatives prior to running the simulation, and
they will tell the model where to push the population
according to their preference (as stated previously, this
is carried out in GIS).

Individual maps can be created and exported for anal-
ysis. An animation shows changes in the land use,
indicators or other model results over time. Animations

are stored in the form of .gif files. A link to Microsoft
Excel can also be created through which all selected
model block results are directly exported. This can be
used for analyses and post-processing. The steps to
be carried out prior to running the simulation are sum-
marised below.

To run MOLAND, double click the model icon and go to
Open (Figure 3.1).

To select the land use map, click Maps, then Land-use.
Similarly, to select zonings click Maps, then Zonings.
You can have multiple screens (Suitability, Zoning,
Land-use) open at once. Having selected the land use
map, click Show Names to see the names of major
growth centres across the region (Figure 3.2).

There is an option to zoom in and out if necessary. Other
options are available through View, such as elevation
and transport networks. There are two main options for
the user to change socio-economic or population driv-
ers. Go to the Macro-scale window (Figure 3.3).

Select a county. Click on the Population box. Click the
Population growth box. Change the Total Demand for
Activity to target populations. Save changes. Click
Options, then click Link to Excel. Click Options, then
click Animations, turn on animations, then click Options
— Log, choosing a log interval of every “X” years.

Select the Population sub-model in the Macro-scale
dynamics system diagram. Next select Regional
Population in the Population window to open the
Population — regional dialogue window. The latter will
display the actual population for the selected county: in
the Population — regional dialogue window the current
number of inhabitants will appear. Specify the county
for which you want to see the information by clicking in
the desired county in the little map on the lower left part
of the Macro-scale dynamics window, or on the name in
the list in the upper left part of this window.

Now start the simulation (you will notice how the popu-
lation will be allocated on the land use map taking into
account the other elements of the model) by selecting
Simulation, then Pauses. Select the start year and the
numbers of years between pauses. Once the model
runs, it will stop or pause at times designated by the
user. For example, running the model from 2000, the
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first pause could be selected as 2010, and a pause
selected for every fifth year after that would include the
years 2015 and 2020.

Click Run on the toolbar or select Simulation, then Run.

33 Step 3 — Visualising results

After the simulation is finished, the model offers several
options to analyse results. The first option is to visualise
the land use map and the indicators that are being cal-
culated by the system.

The first result the practitioner will see is the land use
map for the current year (f=0). The second result is the
calculated indicators for the current simulation year.
The indicators are required as the maps may not be
easy to interpret at first glance, requiring timely exam-
ination (Figure 3.1). In this regard, indicators make the
land use change and impact more perceptible.

34 Step 4 — Analysing results

The final step of the impact assessment study is to
analyse results within an integrated scenario (e.g. the
temporal evolution of an integrated scenario) (see
Figure 3.4). This will show the impact of a given alter-
native on land use at time 1, time 2 and the end of the
mode run and, as stated previously, can be displayed
as an animation. The analysis of impact must be placed
in a policy context and may lead to adjustment of exist-
ing alternatives or development of new alternatives to
test within the model.

Figure 3.4. Sample MOLAND output for the Greater
Dublin Region.

Indicators are organised into two groups, namely envi-
ronmental indicators and socio-economic indicators.

For example, the model allows the practitioner to
examine the impact of his or her chosen alternative
on agricultural areas (arable and pasture lands — mea-
sured in square metres). In this manual we concentrate
solely on environmental and land use impact indicators.



4 Demonstration of the MOLAND model — the case of

Wicklow

Although MOLAND can be iteratively adapted to include
additional layers of information and for use across
sectors, its current applicability lies in spatial land use
planning.* Alternatives should firstly be identified and
developed using the toolkit and can then be input into
the model. For demonstration purposes, hypothetical
context and alternatives were outlined for an existing
plan, namely the Wicklow County Development Plan
2010-2016. The quantum of population is determined
by the higher tier of planning, the Regional Planning
Guidelines for the Greater Dublin Area, 2010-2022.
Suitability buffers were created outside the model
using GIS (ArcGIS). These were imported back into
the model to tell it where to push projected popula-
tion growth. Three alternatives were proposed: (1) a
Managed Dispersal Scenario, which maintains the
status quo suitability component and permits and dis-
tributes population according to the limiting elements of
the other layers; (2) North County Development, which
increases the suitability around the towns of Bray and
Greystones based on the assumption of improvements
to transport and wastewater treatment infrastructures;
and (3) North and South County Development, which
increases development in all the major coastal towns
based on assumptions of infrastructure development
being delivered. These are explained in greater detail
below.

4.1 Contextualisation from Regional

Planning Guidelines

Firstly, it is necessary to understand the economic and
population projections for the county in question. The
economic projections are set using the CSO POWSCAR
data on employment. The population projections (tar-
gets) are explained below but should be understood in
the context of the overall alternatives toolkit.

4 National-level calibration of the model (see http://www.uep.ie/
downloads/viewer.php?id=156); further cleaning of national
zoning layers by local authorities and integration of new
layers of data such as Flood Risk Assessment will greatly
increase the usefulness of the model.

The RPGs allocate a total county population of 164,280
in 2016 and 176,800 in 2022:

e Between 2006 and 2016, this equates to a popula-
tion growth of 38,084 persons.

e Between 2006 and 2022, this equates to a popula-
tion growth of 50,604 persons.

The RPGs required that 42% of the total growth be
allocated to the metropolitan area settlements and
that the majority of the remainder be allocated to the
growth towns, weighted towards the large growth towns
in the settlement hierarchy and particularly towards
towns with rail-based public transport. The four largest
growth centres, representing almost two-thirds of the
projected county growth, are reliant on the co-opera-
tion and financing of the National Roads Authority and
the Railway Procurement Agency (Bray), an extended
wastewater treatment plant (Greystones), augmented
water supply (Wicklow) and a wastewater treatment
plant that has been, inter alia, tied up in the courts for
17 years (Arklow), and it is not possible to predict the
outcomes of these with any accuracy whatsoever.

The combined growth allowed in Bray and Greystones
up to 2016 is 17,617 persons, and up to 2022 is 25,617
persons. This equates to 46% of the growth allocated
by the RPGs up to 2016 and 51% of the growth allo-
cated up to 2022 (Table 4.1).

Figure 4.1, the absolute permission map (on the right),
shows where population growth is and is not permitted

Table 4.1. Population targets

Population targets 2016 2022

State (DECLG) 4,997,000 5,375,200-5,523,000
Mid-East Region (DECLG) 594,600  639,700-657,200
Mid-East Region (RPG) 594,600 639,700

Wicklow (RPG) 164,280 176,800

Wicklow County 164,280 176,800

Development Plan
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Figure 4.1. Steady-state suitability (left) and absolute permissions (right) maps

for County Wicklow.

over time. These zonings are fixed using zoning layers.
The suitability map (on the left) shows areas consid-
ered most suitable for growth on a scale of 0-10 (10
being most suitable). The greener in appearance an
area is, the more suitable it is for development. Figure
4.1 shows the steady state, but this can be changed
to increase suitability. This does not change the effects
that the other component layers of MOLAND (such as
accessibility, zoning and land use type) have on where
the model decides to distribute future growth. If, for
example, a broad area of cells is given a suitability of
10, MOLAND will be more inclined to put development
into that area than an area in the county with a suitabil-
ity below 10; however, if there is a zoning restriction that
prohibits development within the area given a suitability
of 10, MOLAND will not allow development in the cells
that have that zoning restriction.

4.2  Developing alternatives — Wicklow

theoretical scenarios

Three theoretical scenarios were developed for an
existing plan, and in order to add realism actual policy
outcomes from 2010 were used to develop alternatives.
The user is referred to Table 4.2 and back to the toolkit
for specifics on alternative development, and the results
are shown in section 4.4.
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Table 4.2. Interface between MOLAND and the
development and assessment of the alternatives
toolkit

Drivers in

development Detail

External influences Demand for land use functions

Policy options As determined by best practice

guidance — see toolkit

Other user options As determined by the practitioner in

MOLAND

Set policy drivers Socio-economic drivers
Population drivers

Spatial maps/layers
Assessing Detail

Impact measurement Land use change

e Scenario 1: Managed Dispersal Scenario (as
outlined by Regional Planning Guidelines for the
Greater Dublin Area 2010). In this scenario the
suitability and zoning are maintained as is (steady
state), with no attempt to push development into
one area over another.
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e Scenario 2: North County — Bray and Greystones.
For this scenario the suitability for development
is increased around Bray, Greystones, Delgany,
Kilcoole and Newtownmountkennedy. The theo-
retical assumptions made are (1) High-capacity
Dublin Area Rapid Transport line from Maynooth/
Dunboyne (M3) to Bray/Greystones (2018) and
(2) a wastewater treatment plant for Greystones
(2013). The capacity for the treatment plant will
increase to 40,000 population equivalent. The
treatment plant also serves Delgany, Kilcoole
and Newtownmountkennedy, as per Wicklow
Development Plan 2010.

e Scenario 3: Selected North and South County
Development (Arklow and Wicklow). In this sce-
nario Arklow wastewater treatment plant is built in
2014 with an augmented water supply for Wicklow
town.

4.3  Assessing alternatives — sustainability
indicators

MOLAND allows the user to examine the impact of
alternatives on the different land classes by exporting
results to Microsoft Excel. For the Wicklow example,
Figure 4.6 shows the difference for pasture land (given
in square metres) between the three scenarios. The
impact on land use consumed by growth patterns
across a county can be analysed in this way for any of
the 24 land use classes.

4.3.1 Encroachment on protected areas (SPAs,

SACs, NHAs)

To investigate the extent of encroachment upon pro-
tected areas, all Special Protection Areas (SPAs),
Special Areas of Conservation (SACs) and Natural
Heritage Areas (NHAs) within the study area were
merged using GIS. To allow a by-county analysis, this
polygon was intersected with a county shapefile. A spe-
cial tool (UEP Cell Count Tool) was developed using the
ArcGIS Model builder to calculate cell statistics within
these buffers and the results were compared using
Microsoft Excel.

The calculation of development within a buffer zone
from NHAs/SPAs/SACs using GIS is summarised and
illustrated below. To create a buffer and then to calcu-
late the land use development encroachment within it,
the NHAs’, SPAs’ and SACs’ GIS layers are merged
and clipped using the tools in Figures 4.2 and 4.3.

The model in Figure 4.4 was created in the ArcGIS 10.1
Model Builder environment for calculation of land use in
square metres in a 1-km buffer zone from NHAs/SPAs/
SACs for different scenarios.

The model accepts the buffer distance and the land use
layer as parameters. Thus, it is flexible enough to be
run for different buffer sizes and for land use layers from
different scenarios. The snapshots of each step in the
model are presented in Figure 4.5.

ArcToolbox>Data Management Tools > General >Merge

#, Merge

=

Input Datasets

« »GI5.DBO.SpedalAreaofConservation
< »GIS.DBO.SpedalProtectionAreas
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Qutput Dataset
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B+ VER (Double)
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(- N2k_code (Text)
Fl- URL (Text)
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- Shape_STLength__ (Double)
- Shape_STArea_1 (Double)
- Shape_STLength_1 (Double)
/-Shape STArea 12 {Double)

| =

=[] [+ [@)

£

Merge

¥

Combines multiple input datasets of the same data
type into a single, new output dataset. This tool can
combine point, line, or polygon feature classes or
tables.

Use the Append tool to combine input datasets with
an existing dataset.

m

INPUTS

¢

OK ] | Cancel | ‘Envimnmems‘.. | | << Hide Help | |

Tool Help

Figure 4.2. Merging layers to calculate land use change within buffers.
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ArcToolbox>Analysis Tools >Extract> Clip

#, Clip

Input Features
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- Clip -
K= E
Extracts input features that overlay the
— clip features.
=&
o Use this tool to cut out a piece of one
B feature class using one or more of the

features in another feature class as a
cookie cutter. This is particularly useful
for creating a new feature class—also
referred to as study area or area of

- interest (AOl}—that contains a

4

| oK ‘ | Cancel

| |Environmenis..‘ | | << Hide Help | |

Tool Help |

Figure 4.3. Creation of a new feature for land use calculation within buffers.

NHA_SPA_S
AC_GDR_Buff
er

Landuse in
buffer

Figure 4.4. Natura 2000 model that accepts buffer distances and land use layers

as parameters.

4.3.2  Development proximity to public transport
corridors

To assess this indicator, a 1-km buffer can be created
around the transport nodes for each scenario. Cell
counts within these buffers are calculated using the
UEP Cell Count Tool.

4.3.3 MOLAND statistics

MOLAND allows the user to examine the impacts of
alternatives on the different land classes by export-
ing the results to Microsoft Excel. For the Wicklow
example, Figure 4.6 shows the difference for pasture,
arable and residential land between the three scenarios
(1=Dispersed; 2=North County; 3=North and South
County). The impact on land use consumed by growth
patterns across a county can be analysed in this way for
any of the 24 land use classes. Firstly, residential dis-
continuous urban fabric is analysed. For both scenario
2 and scenario 3, it can be seen that more develop-
ment is pushed in or around urban areas. Similarly, the
Managed Dispersal Scenario has a negative impact
on arable land, with considerably less being available
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after the model is run than in scenarios 2 and 3, which
both pushed development into urban areas owing to
increased suitability around key growth centres in the
north and south of County Wicklow.

4.4 Results of Wicklow demonstration

To encourage the development in the designated areas
according to the proposed scenarios, the “suitability”
function and maps within the MOLAND model have
been used. Suitability in MOLAND operates on a prob-
ability basis, rather than the standard “zoning” function,
which is limited to absolute permitted/non-permitted
designations. This makes it relevant for our study pur-
poses. In particular, the default suitability map of the
region was altered using ArcGIS Raster Calculator to
decrease the suitability of urban development in the
areas outside the proposed areas in the scenarios.
In scenario 1, growth is evenly dispersed across the
county of Wicklow over the time period. In Figure 4.7
the main growth centres of Bray, Greystones, Wicklow
and Arklow stand out clearly as the areas of greatest
concentration of residential development.
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Figure 4.6. Sample land impact output from Excel files for Wicklow generated by MOLAND.
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Land use
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I Forests
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Figure 4.7. Scenario 1 — Managed Dispersal suitability map (left) and land use map (right).

Increased suitability in North County is created around  fabric (pink areas) in the north of the county (as shown
key growth centres, as seen in Figure 4.8 (note the on the right).

greener areas). This results in an increase in resi-
dential development in the north of the county. This is
evidenced by an increased spread of residential urban

The model user should print and compare Figures 4.7,
4.8 and 4.9, referring back to the assessment of impact
described in section 4.3.
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Figure 4.8. Scenario 2 — North County Development suitability map (left) and land use map (right).
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Figure 4.9. Scenario 3 — North and South County suitability map (left) and land use map (right).
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Benefits of using an alternatives modelling tool

. The model can be used not only for assessment

of alternatives but also for their identification. At an
early stage, the model can allow the practitioner
to play with various alternatives and to establish
which appear most reasonable in terms of environ-
mental impact, sprawl or indeed in future iterations,
infrastructure capabilities (e.g. wastewater treat-
ment plant capacities). The last example, whereby
local-level constraints are incorporated, could be
particularly relevant in developing reasonable
alternatives at county level. In this way, the model
assists the identification of reasonable alternatives.

The model provides a means to visually compare
and quantify a “do-nothing” scenario against rea-
sonable alternatives (e.g. by visualising a square
kilometre of encroachment into agricultural or
green areas).

The model supplements the requirement to carry
out a detailed environmental assessment of the
preferred alternative, as it provides both an anal-
ysis component and hard evidence of the impact
on land use.

The outputs of the model may uncover a new alter-
native that combines elements of other alternatives
considered (as occurred in the formulation of alter-
natives for the Regional Planning Guidelines for the
Greater Dublin Area 2010).

The model can be used to run contentious alterna-
tives and, in that way, illustrate issues and tensions
over settlement strategy options — or even contra-
dict higher tiers of planning. It will provide visual
and quantitative evidence of land use impact.

The model is inherently based on socio-economic
and environmental evidence. In this regard, while
alternatives chosen for simulation may not be
acceptable per se, analysis of alternative impacts
will identify which alternatives should be preferred.

The model combines spatial and temporal issues
(i.e. illustrating the impact of an alternative over
time). In this regard, it can influence positive
impacts around the sequencing of development.
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8. Use of a modelling tool can realise medium- to

long-term resource efficiencies, and a model such
as MOLAND can be iteratively built to widen its
applicability to other sectors and to different scales.

Methodological considerations

1. The version used to demonstrate MOLAND was

created and supplied under licence from RIKS. An
updated generic forecasting tool for planners to
simulate the integrated impacts of planning policy
is available subject to a new licence.

. MOLAND has been prepared for national-level

application through the coding of the MyPlan zon-
ings and the update of POWCAR data on economic
activity at household level.

. It is suggested that groundwater vulnerabilities be

incorporated into the suitability layer of the model.

. MOLAND has been previously calibrated for the

Greater Dublin Area (Dublin and the Mid-East
Region and County Louth). Calibration across the
state is required in order to build greater levels
of reliability into the results. Therefore, while the
demonstration for Wicklow is reliable, national cali-
bration would still be required in order for results to
reliably inform policy.

. CORINE land use data for 2012 has recently been

made available, allowing the use of more up-to-
date land cover data.

. Land use zonings supplied by MyPlan are still being

cleaned and are not totally reliable, and inconsis-
tencies in the classification of land use type need to
be clarified to run a usable model:

(a) Zoning periods are not stated for every zone
case. In this instance, it is assumed that the
zoning is available from the start of simula-
tion and a code value of “0” is applied. At the
moment, the zoning categorisation does not
take account of restrictions. For example,
certain commercial/industrial zones in Galway
County Council (i) are subject to environmental
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restrictions and must not impact on residential
amenity or (ii) require a stated minimum pro-
portion of residential development.

Where land is identified as “reserved” by
MyPlan it was assumed, for the purposes of
MOLAND coding, that it would not be immedi-
ately available for development and would be
permitted only from zoning period 2 onwards.

Some zones have multiple identified uses. For
example, the model will have identified indus-
trial or employment opportunities, but a zone
may also be identified as an area where amen-
ity will be protected and/or enhanced. GZTs
have in some instances categorised these
zones under one heading (e.g. “commercial”).

Land zoned as agricultural in MyPlan was
coded as “not permitted” in MOLAND. In real-
ity, zonings can change from one plan period

17

to the next or through “variations” during a plan
period. MOLAND is coded based on current
zonings with an assumption that the status quo
will alter over the period that the model runs
for.

7. The demonstration shows the value of the develop-

ment and assessment of alternatives in the model at
county level, as realised by the release of national
zonings, and, therefore, the model is limited only by
the availability of data and resources.

. The current limited demonstration of MOLAND in

supporting the best practice guidance Developing
and Assessing Alternatives in SEA indicates that
the model can be used as a reliable forward plan-
ning tool to help assess the impacts of alternative
choices — and that it could be applied on a wider
scale once the methodological issues identified
above are addressed and clarified.



Acronyms and abbreviations

CSO Central Statistics Office

DECLG Department of the Environment, Community and Local Government
GDR Greater Dublin Region

GIS Geographic Information System

GZT Generalised zone type

NHA Natural Heritage Area

RIKS Research Institute for Knowledge Systems, Maastricht, the Netherlands
RPGs Regional Planning Guidelines

SAC Special Area of Conservation

SPA Special Protection Area
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AN GHNIOMHAIREACHT UM
CHAOMHNU COMHSHAOIL

Ta an Ghniomhaireacht um Chaomhnid Comhshaoil (GCC)
freagrach as an gcomhshaol a chaomhnu agus a fheabhsi
mar shécmhainn luachmhar do mhuintir na hEireann. Taimid
tiomanta do dhaoine agus don chomhshaol a chosaint 6
éifeachtai diobhalacha na radaiochta agus an truaillithe.

Is féidir obair na Gniomhaireachta a
roinnt ina tri phriomhréimse:

Riall: Déanaimid cérais éifeachtacha rialaithe
agus comhlionta comhshaoil a chur i bhfeidhm chun
torthai maithe comhshaoil a sholdthar agus chun
diriti orthu sidd nach gcloionn leis na cérais sin.

Eolas: Soldthraimid sonrai, faisnéis agus meastind comhshaoil
atd ar ardchaighdedn, spriocdhirithe agus trathdil chun
bonn eolais a chur faoin gcinnteoireacht ar gach leibhéal.

Tacaiocht: Bimid ag saothri i gcomhar le gripaf eile chun
tacu le comhshaol atd glan, tdirgidil agus cosanta go maith,
agus le hiompar a chuirfidh le comhshaol inbhuanaithe.

Ar bhFreagrachtai

Ceadani

e Déanaimid na gniomhaiochtai seo a leanas a riald ionas
nach ndéanann siad dochar do shlainte an phobail na don
chomhshaol:

e saoraidi dramhaiola (m.sh. laithredin lionta taldn, loisceoiri,

e gniomhaiochtai tionsclaiocha ar scala mér (m.sh.
déantdsaiocht cogaisiochta, déantisaiocht stroighne,

¢ an diantalmhaiocht (m.sh. muca, éanlaith);

e (isaid shrianta agus scaoileadh rialaithe Organach
Géinmhodhnaithe (0GM);

e foinsi radaiochta iandchain (m.sh. trealamh x-gha agus
radaiteiripe, foinsi tionsclaiocha);

® diseanna mora storala peitril;

e scardadh dramhuisce;

e gniomhaiochtai dumpéla ar farraige.

Forfheidhmia Naisianta i leith Cirsai Comhshaoil

e Clar naisianta inidchtai agus cigireachtai a dhéanamh gach
bliain ar shaoraidi a bhfuil ceadnas 6n nGniomhaireacht acu.

® Maoirseacht a dhéanamh ar fhreagrachtai cosanta

e Caighdean an uisce 6il, arna sholathar ag solathraithe uisce
phoibli, a mhaoirsid.

e Obair le hidarais aititla agus le gniomhaireachtai eile
chun dul i ngleic le coireanna comhshaoil tri chomhordi a
dhéanamh ar lionra forfheidhmitchain naisidnta, tri dhirid
ar chiont6iri, agus tri mhaoirsid a dhéanamh ar leasdchan.

e Cur i bhfeidhm rialachan ar nés na Rialachan um
Dhramhthrealamh Leictreach agus Leictreonach (DTLL), um
Shrian ar Shubstainti Guaiseacha agus na Rialachan um riald
ar shubstainti a idionn an ciseal 6z6in.

e An dli a chur orthu sidd a bhriseann dli an chomhshaoil
agus a dhéanann dochar don chomhshaol.

Bainistiocht Uisce

e Monatdireacht agus tuairiscid a dhéanamh ar chailiocht
aibhneacha, lochanna, uisci idirchriosacha agus costa na
hEireann, agus screamhuisci; leibhéil uisce agus sruthanna
aibhneacha a thomhas.

e Comhordd naisitnta agus maoirsid a dhéanamh ar an
gCreat-Treoir Uisce.

e Monatdireacht agus tuairiscid a dhéanamh ar Chailiocht an
Uisce Snamha.

Monatéireacht, Anailis agus

Tuairiscid ar an gComhshaol

® Monatéireacht a dhéanamh ar chailiocht an aeir agus Treoir an
AE maidir le hAer Glan don Eoraip (CAFE) a chur chun feidhme.

® Tuairisciti neamhspleach le cabhri le cinnteoireacht an rialtais

naisidnta agus na n-adaras aitidil (m.sh. tuairiscid tréimhsidil ar
staid Chomhshaol na hEireann agus Tuarascalacha ar Thascairi).

Rialt Astaiochtai na nGas Ceaptha Teasa in Eirinn

e Fardail agus réamh-mheastachain na hEireann maidir le gais
cheaptha teasa a ullmhd.

e An Treoir maidir le Tradail Astaiochtai a chur chun feidhme i
gcomhair breis agus 100 de na tairgeoiri dé-ocsaide carb6in is
mo in Eirinn

Taighde agus Forbairt Comhshaoil

e Taighde comhshaoil a chistit chun brinna a shainaithint, bonn
eolais a chur faoi bheartais, agus réitigh a sholathar i réimsi na
haeraide, an uisce agus na hinbhuanaitheachta.

Measinacht Straitéiseach Timpeallachta
¢ Measinacht a dhéanamh ar thionchar pleananna agus clar

beartaithe ar an gcomhshaol in Eirinn (m.sh. mérphleananna
forbartha).

Cosaint Raideolaioch

® Monatéireacht a dhéanamh ar leibhéil radaiochta, meastnacht
a dhéanamh ar nochtadh mhuintir na hEireann don radaiocht
iandchain.

e Cabhr( le pleananna naisinta a fhorbairt le haghaidh
éigeandalai ag eascairt as taismi ndicléacha.

e Monatodireacht a dhéanamh ar fhorbairti thar lear a bhaineann le
saoraidi nlicléacha agus leis an tsabhdilteacht raideolaiochta.

e Sainseirbhisi cosanta ar an radaiocht a sholathar, nd6 maoirsid a
dhéanamh ar sholathar na seirbhisi sin.

Treoir, Faisnéis Inrochtana agus Oideachas

e Comhairle agus treoir a chur ar fail d'earnail na tionsclaiochta
agus don phobal maidir le habhair a bhaineann le caomhn( an
chomhshaoil agus leis an gcosaint raideolaioch.

® Faisnéis thrathdil ar an gcomhshaol ar a bhfuil fail éasca a
chur ar fail chun rannphairtiocht an phobail a spreagadh sa
chinnteoireacht i ndail leis an gcomhshaol (m.sh. Timpeall an T4,
léarscaileanna raddin).

e Comhairle a chur ar fail don Rialtas maidir le habhair a
bhaineann leis an tsabhailteacht raideolaioch agus le clrsai
prainnfhreagartha.

e Plean Naisilinta Bainistiochta Dramhaiola Guaisi a fhorbairt chun
dramhail ghuaiseach a chosc agus a bhainistid.

Miscailt Feasachta agus Athrd Iompraiochta

e Feasacht chomhshaoil nios fearr a ghinitint agus dul i bhfeidhm
ar athr( iompraiochta dearfach tri thac le gndthais, le pobail
agus le teaghlaigh a bheith nios éifeachtila ar acmhainni.

e Tastail le haghaidh raddin a chur chun cinn i dtithe agus in ionaid
oibre, agus gniomhartha leasiichain a spreagadh nuair is ga.

Bainistiocht agus struchtdr na Gniomhaireachta
um Chaomhnii Comhshaoil

Ta an ghniomhaiocht & bainistit ag Bord lanaimseartha,
ar a bhfuil Ard-Stidrthéir agus cligear Stidrthdiri.
Déantar an obair ar fud cdig cinn d'Oifigi:

e An Oifig Aeraide, Ceadiinaithe agus Usaide Acmhainni
e An Oifig Forfheidhmithe i leith cirsai Comhshaoil

® An 0Oifig um Meastnd Comhshaoil

e An 0ifig um Cosaint Raideolaioch

e An Oifig Cumarsaide agus Seirbhisi Corparaideacha

Ta Coiste Comhairleach ag an nGniomhaireacht le cabhra éi.
Ta daréag comhaltai air agus tagann siad le chéile go rialta le
plé a dhéanamh ar abhair imni agus le comhairle a chur ar an
mBord.
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