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Recommended 
process 

 3 broad stages:
1. Characterisation.
2. Protection & 

mitigation actions
3. Monitoring 

progress and 
making 
adjustments
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Objectives for this session

 To give an overview of what is involved in doing a  
desk-based assessment.
 To recommend and describe a sequence for 

undertaking the desk-based assessment:
1. Compilation of background information.
2. An evaluation of receptor information, followed by a conclusion on 

the significant issue(s) or potential pollutants.
3. An examination of the pressures, followed by a decision on whether 

there are significant pressures and, if not, on any potential pressures.
4. Compilation and evaluation of relevant information (mainly maps) 

that enable a description and understanding of water and pollutant 
movement in the landscape.

5. Writing the “story” of the subcatchment.
6. Concluding on the work plan.



Reference material

 See Section 10 of 
Volume 1



Some key overriding points   

1. The Desk Study  analysis and report provides the basis and the 
plan of action for further work, i.e. a critical but also limited 
remit - it is the first step.

2. The overall objective will either be to ‘improve/restore’ or 
‘maintain/protect’ the receptor water quality, depending on the 
circumstances.

3. Therefore the starting point and ‘driver’ is the receptor water 
quality monitoring information.  



Desk-based Activities
1. Decision on the receptor objectives & 

the associated water quality 
requirements/metrics.

2. Monitoring (if needed)
3. Assessment of monitoring data

• ‘Satisfactory’ Vs ‘unsatisfactory’
• Trends
• Significant issues/pollutants where 

unsatisfactory
• Potential pollutants where satisfactory.

4. Delineate/check catchment 
area/ZOC.

5. Mapping & assessment of pressures
• Diffuse & point
• Loadings analysis where relevant & 

feasible.
6. Pathway analysis & characteristics

• Susceptibility, vulnerability, soil drainage
• Location of CSAs or possible future CSAs

7. Interim ‘story’/initial risk assessment

Characterisation



 Receptor 
Requirement?

 Good or High WFD status
 A reducing trend in 

pollutant concentrations.
 Satisfactory untreated 

water quality in a drinking 
water source.

 Compliance with a licence 
or Regulation.

 Satisfactory water quality 
in vicinity of an inspected 
potential pollution source.

 Vital to ask & answer this 
question to ensure that 
efforts and resources are 
targeted.

Characterisation



What is the objective? The starting point. 

The outlined approach can be adapted to other specific situations that may be 
relevant, e.g. a small headwaters stream or a ZOC for a well or where the 
objective is to ‘protect’.

General assumption for this presentation:
 Situation is a subcatchment with WBs that are impacted from either a 

WFD or drinking water perspective, e.g. an At Risk, moderate status 
WB or a drinking water source with WQ values above the ‘guide 
values’. There may be some associated Not at Risk WBs.

 That there is some MP information.
 Diffuse and small point sources are the significant pressures.

 To decide on what the significant issue(s) and significant 
pressure(s) are.
 To locate where the issues and pressures are arising. (Getting the 

precise locations is likely to require fieldwork, but the desk study should 
‘signpost’ the likely areas.)
 To start to consider what mitigation strategies, measures and 

actions are needed.



Overall approach to the desk-based 
assessment
1. Use the source-pathway-receptor (SPR) 

framework as the thought process.



Overall approach to the desk-based 
assessment
2. Think in terms of the catchment area of the 

watercourse. 

3. As the work is being undertaken, consciously develop 
a mental model of the situation, which will evolve as 
more information becomes available.

4. Only collect and evaluate information that is relevant.

5. Use the information in the WFD App as the starting 
point.

6. Check for and use other existing relevant data in your 
own organization.



Overall approach to the desk-based 
assessment

7. For Not at Risk WBs, assess water quality 
trends.

8. For catchment areas of Review water bodies, 
additional monitoring needed.

9. Developing a pathways conceptual model 
(PCM) is recommended. 

10.Integrate all the relevant information as the 
interim ‘story’ (or interim risk assessment).



The General Framework for the Desk-
based Assessment

Background 
information

Receptor 
information

(sig. issues)

Significant 
pressures

Pathway 
information. 

(pathways 
conceptual model) Work plan Mitigation 

options

These become the headings for the Desk Study.



The Background Information 
Summary table in a LAWPRO desk study  derived from the WFD App

 For each WB, the WFD App gives information on:
 Risk category.
 Status, including for different dates.
 Possible pressures.
 Whether the pressures are significant and therefore need to 

be dealt with.



Surface water body status map
https://gis.epa.ie/EPAMaps/Water

https://gis.epa.ie/EPAMaps/Water


 The water 
quality 
assessment 
determines:

 Status – e.g. if less than 
Good, situation 
Unsatisfactory.

 Whether situation is 
Satisfactory, 
Unsatisfactory or 
Undetermined.

 Whether the objective 
is IMPROVE/RESTORE 
or PROTECT.

 Significant issue(s) or 
potential future sig 
issues, e.g. PO4.

Characterisation
Desk-based 
Assessment



Receptor 
Assessment
Evaluate the water 
quality data  

Produce 
graphs to 
show 
variations 
and trends

Source: WFD App 
& LAWPROGood, moderate & poor status during 

different monitoring periods.



Receptor 
Assessment
Evaluate the water 
quality data  

 Produce 
graphs to 
show 
variations 
and 
trends

Source: LAWPROThis watercourse is Moderate status with 
phosphate the significant issue.



Example of graph of nitrate concentrations at Tully 
well in the Tullamore WB downloaded from 
www.catchments.ie

https://www.catchments.ie/data/#/waterbody/IE_SH_G_232?_k=rqlmsj

NFGWS Guide Value

Threshold value in Groundwater Regs

Baseline 
value



Water quality sorter
• The “Water Quality Sorter”  was designed to condense the 

processing and analysis of the CSV data into a simple “Run” button. 
• The sorter takes the raw CSV data from the WFD App and organises 

it into a formatted excel table. The table is organised by sample date 
and collates all available historical data (2007-2021) for all measured 
parameters at each monitoring point. 

• A graph generating template was also developed to accompany the 
formatted table. The template generates summary statistics from the 
water chemistry dataset (i.e. annual average concentrations). 

• The graph structure is editable and can be tailored by the user to suit 
their needs. A short “how to” video is provided at the link below, 
while Figure 10.4 shows an excerpt of the modelled results for the 
TOLKA_10 waterbody. 

• The link to the Sorter is available on the LAWPRO website under the 
‘Local Authority Catchment Science and Management Course’ link. 

Water quality sorter was developed by Eoin McAleer and Cormac McConigley, LAWPRO



Water quality sorter graph output

Maps



Surface water 
receptor 
Assessment
Some 
recommendations  

 For 
complicated 
situations, 
draw out a 
‘story board’.

Source: LAWPRO



Surface water 
receptor 
Assessment
Some 
recommendations  

 A rough 
drawing can be 
effective in 
gaining an 
understanding 
of complicated 
sub-
catchments.



Surface water 
receptor 
Assessment
Some 
recommendations  

 A rough 
drawing can be 
effective in 
gaining an 
understanding 
of complicated 
sub-
catchments.



Receptor Assessment
Some recommendations 

 Summarise 
monitoring 
info on a 
table (example 
for a surface water 
body).

Source: LAWPRO



Surface water 
receptor 
Assessment
Some 
recommendations  

 If more than 
one MP on a 
channel, try 
to fit on the 
table to see 
changes 
going 
downstream

Source: LAWPRO



Receptor Assessment
Some recommendations  

 The key outcome of the receptor assessment is a conclusion on 
the significant issue(s):
 PO4, NH4, NO3, Sediment, Habitat conditions, Pesticide, etc
 Don’t know.
 None.

 Suppose you know at this stage the Significant Issue(s) (usually this 
will be the case).

Then the next step is to decide on the significant 
pressure.

The WFD App is the starting point, but keep in mind 
that the new/additional information you collect & 

analysis you undertake might update this.



Check/locate the catchment area
 Need to know the all the catchment areas to 

upstream waterbodies, if this is applicable.



The General Framework for the Desk 
Study 
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Significant Pressure Information

 A Significant Pressure is a pressure that leads to a WB 
not achieving the WFD objective (such as Good status) or 
drinking water objective.

 Arises for At Risk WBs & drinking water sources where 
restoration/improvement is the objective.

 Significant pressures have been designated in At Risk
WBs by the EPA Initial Characterisation process.

Once a pressure is designated as “significant”, mitigation 
actions are needed to achieve the WFD objective (or it 
could be the drinking water quality objective).



How do did the EPA Catchments Unit  
determine the significant pressures?

30

1. Desk based assessment using the S-P-R model (140 datasets at a range 
of scales)

2. Nutrient modelling tools
• Source Load Apportionment Model
• Load reduction calculations, and stream profiles
• Pollution Impact Potential Maps for diffuse agriculture
• TraCs team estuary models, GW load models

3. Local knowledge and data from a range of EPA colleagues
4. Workshops and discussions with LAs and IFI, incorporating their data 

and knowledge.
5. External review by public sector pressure owners at the Regional 

workshops (up to 30 public agencies)

 More than one pressure may be significant



Keep in  mind …. 

PO4, NO3 and MCPA issues from diffuse farming 
will arise in different physical settings:
• PO4 and MCPA arise in poorly-draining areas and the 

main pathways are overland and shallow subsurface 
or in land drains. 

• NO3 arises in freely-draining areas and the main 
pathway is underground via groundwater.

 Therefore, fields contributing PO4 to water will not 
generally contribute NO3, and vice versa.
 The challenge for the desk study is to locate the likely 

different  areas that are contributing these pollutants.



Sources of Information on Pressures

 Local authority files

www.catchments.ie & 
https://gis.epa.ie/EPAMaps/Water

 WFD Application, which can be accessed on EDEN 
(https://wfd.edenireland.ie/)

 EPA Pollutant Impact Potential (PIP) maps for 
phosphate and nitrate.

https://gis.epa.ie/EPAMaps/Water
https://wfd.edenireland.ie/


PO4 PIP map



The areas of darker blue are likely to be contributing most of the 
PO4 to surface water. Therefore, these are the areas for targeted 

catchment walks, perhaps some sampling, and the mitigation measures.



NO3 PIP map 



The areas of darker colour are likely to be contributing 
most of the NO3. Therefore, these are the areas for 
targeted catchment walks and mitigation measures.



Map of Significant Pressures
https://gis.epa.ie/EPAMaps/Water



Loadings analysis?

 Where either PO4 or NO3 are significant issues and 
there are sufficient monitoring data, undertaking 
loading and load reduction analysis enables:
 An estimation of the approx. load reduction of a particular 

nutrient needed from a pollution source to achieve the 
required objective – a target value to aim at.

 Comparisons of loads coming from different sources, e.g. 
WWTP Vs farming (called source load apportionment).

 Comparison of loads coming from different tributaries or 
different river stretches or different wells, thereby enabling 
targeting of mitigation actions to where improvements are 
needed.



Example PO4 load and load reduction 
calculation for a watercourse
 Q-value = Moderate.
 Significant issue/pollutant = PO4
 Catchment area =  3,000 ha (30 km2)
 Mean flow = 710 l/s (source: EPA Hydrotool) 

 Phosphate Load and Load Reduction Assessment
 2015-2017 average conc: 0.05mg/l (note: EQS = 0.035 mg/l)

 Load = (710 x 86400 x 365) x 0.05/1000000 = ~1,120 kgP/yr
 P load reduction target = (710 x 86400 x 365) x 0.05-

0.03mg/l)/1000000 = ~450 kg/year
 Approx. 20% area (600ha) = high Pollution Impact Potential 

(PIP) or high risk area (estimated from EPA PIP map)
 Therefore, reduction needed in kg/ha =  ~0.75 kg/ha/year

When considering possible mitigation Actions, this gives a target value to aim at.



Let us assume …
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Suppose we know at this stage that the 
significant issues are PO4 and NO3 and 

that the significant pressures are diffuse + 
small sources?

The next step is to analyse and decide on 
the relevant pathways & produce a 

pathways conceptual model.



So, what do we want to know 

The poorly-draining areas where runoff of PO4 
can occur.

The freely-draining areas, groundwater-
dominated areas where leaching of NO3 can 
occur.
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Pathway Analysis

 The critical and often ‘difficult’ element of the 
SPR framework.

The often-used equation “Pressure = Impact” is 
simplistic, often incorrect  and a problematic 
concept.

If there is no pathway link between pressures and 
receptors, then there is no requirement for 
measures and actions!!

See Section 10.5 in Volume 1 of the Guidance Handbook. 



Pathway 
information
checklist

Maps that are 
relevant to 
evaluating the 
pathways for 
water and 
pollutants

All these maps are 
readily available on 
either EPA or GSI 

websites. 



The Pathways Conceptual Model

 Generally means subdividing the subcatchment into 
flow pathway compartments that summarise water 
and pollutant movement as a precursor to focusing the 
fieldwork.

 Generally written text, summarising the 
understanding of the pathway components of 
the catchment, backed up by relevant maps.
 The ‘driver’ for the CM is the info at the Monitoring 

Point, because it is here that improvement is needed.
 Keep in mind the sig. issue(s), e.g. PO4, NH4, 

pesticide, NO3, sediment.
 Suggest using brief bullet points.



Aquifer map: a good starting point 





Soil drainage categories 





4 sub-compartments 


Subcompartment1A
Subcompartment1B
Subcompartment2A
Subcompartment2B

The main potential areas that could contribute PO4 to 
surface water are sub-compartments 1A and 2A.

The main potential areas that could contribute NO3 to 
surface water are sub-compartments 2B.



But, the degree of pressure (or pollutant load) is 
also relevant 

We know now the areas/subcompartments in this 
subcatchment that have the relevant physical settings to 
be capable of transmitting either PO4 or NO3.

Now, we need to take account of the pollutant load.

 The Pollution Impact Potential (PIP) maps provide this, 
as they are based on loadings information overlain on 
pathway susceptibility.



The Phosphorus Pollution Impact 
Potential map (PIP-P)
Model structure

Bedrock
Subsoils

Soils

Hydro(geo)logical
susceptibility

Agricultural 
loading DAFM

(LPIS + 
AIMs)

Delivery 
paths

Delivery 
pathways

Mockler, et al (2016); Mockler, et al (2017); Thomas et al (2016); 

Delivery 
points

Slide source: EPA Catchments Unit

NB. The delivery pathways and points shown are a guide. They need to be field checked.

How to use PIP maps video:
https://www.catchments.ie/ifa-smart-
farming-sources-and-solutions-the-link-
between-our-soils-water-quality-and-how-
to-use-the-pip-maps-on-catchments-ie/

https://www.catchments.ie/ifa-smart-farming-sources-and-solutions-the-link-between-our-soils-water-quality-and-how-to-use-the-pip-maps-on-catchments-ie/
https://www.catchments.ie/ifa-smart-farming-sources-and-solutions-the-link-between-our-soils-water-quality-and-how-to-use-the-pip-maps-on-catchments-ie/
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Working out the Interim ‘Story’ 

 This is the key and most challenging component 
(because it means ‘pulling it all together’ and because the work 
plan is based on it)!

Why?
 Because it involves developing a conceptual 

understanding and ‘mental model’ that integrates all
the components of the SPR framework. Therefore, it 
can be relatively complicated.



Writing the Interim ‘Story’ 
 It starts as a mental exercise that synthesises, links and integrates 

all the receptor, pathway and pressure information together to 
arrive at an interim understanding & conclusions on the situation.
 As written down, it is the ‘story’ (albeit interim) of the 

subcatchment (or drinking water source protection area), 
summarising and describing i) what the sig issue(s) is/are, ii) the 
sig pressure(s), iii) the linkages between them, iv) the main 
pathways (based on the conceptual model), v) the CSAs (the 
where question), vi) the improvements that are needed, etc.
 If diffuse & small point sources are the Sig Pressures, then as you 

are thinking it through, imagine you are standing at the MP, 
looking upstream keeping in mind the significant issue, ask 
yourself, what are the relevant pathways, where are they and the 
CSAs, and Sig Pressures that are causing the impacts.



The Interim ‘Story’ of the 
subcatchment (Section 10.6 in Vol 1)

 A summary, perhaps as brief bullet points, giving the following 
information.
 Identification of the significant issue(s) and the  ‘significant’ 

pressure(s) or of the issues and pressures that could pose a threat 
unless managed. Conclude on whether the objective is ‘protect’ or 
‘improve’.

 Location of large point sources where they are considered to be 
significant pressures.

 A summary pathways conceptual model.
 Description of the likely CSAs for diffuse and small point sources.
 Estimates pf pollutant load reduction.
 An evaluation of data gaps (e.g. water quality data, borehole 

efficiency, aquifer properties).
 Maps and drawings to illustrate certain points and to highlight 

where the field work should be concentrated.
 An overview
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The  ‘story’ 
of the PAA



The Field-based Work Plan 

Give details on future fieldwork:
What should be done next?
How might it be done?
When should it be done?
Where should it be done?
What time and resources are needed?
 Are more samples needed?
Has to be more than ‘bridge hops’ or SSISs.



Possible Mitigation & Protection Options for 
diffuse & small point sources

 Your conclusions in the ‘Story’ will have outlined usually the 
significant issue, relevant pathways and the significant pressure, 
if present.
 Based on this, do a review of possible mitigation options that 

could be relevant to the scenario in question so that you can 
think of these as you do the catchment walk.

 Alternatively, the conclusion may be that there are no 
significant issues or significant pressures, and that therefore 
objective is to ‘protect’ the existing situation.
 Based on this, do a review of possible pressures and their 

location that might pose a threat and, perhaps, decide to use 
existing measures such as inspections, the planning process, and 
community involvement to maintain the situation.



Lastly …..
We cannot emphasise enough that, in our view:

The desk study is the key to ensuring that the 
field-based assessment is focussed, efficient 

and effective.

It provides the foundation for the catchment 
walk and subsequent decision-making.

But, it is only the first step in the 
characterisation process.



57

Questions?

Comments?
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