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1 Introduction 

Across Northern Ireland (NI), the high-profile impacts of wastewater assets on the natural 
environment are of concern to regulators, operators, stakeholders, and communities alike. 
There is a need to deliver a healthy water environment and protect sensitive aquatic 
habitats for future generations. With a focus on the risk and impacts of the nutrient load 
(specifically Nitrogen (N) and Phosphorus (P)) delivered to surface water bodies from 
wastewater assets, the Office for Environmental Protection (OEP) have identified the need 
for a robust evidence base and risk assessment with which to understand the effectiveness 
of current regulations.  

This report describes the datasets, methods and outcomes of an investigation which aimed 
to identify the types of wastewater asset posing the greatest risks to aquatic ecosystems in 
NI and whether the current regulatory framework delivers the required regulation and 
protection. This project forms part of the OEP’s framework of prioritised work on nature 
recovery, water quality, nutrients and effective governance. 

1.1 Project Context 
1.1.1 Nutrient pollution of freshwater 

Eutrophication, a process that can lead to algal blooms, is defined as one of the most 
significant environmental challenges affecting freshwater ecosystems globally. 
Eutrophication occurs when excess nitrogen (N) and phosphorus (P), combined with warm 
temperatures, abundant sunlight, available carbon dioxide (CO2), and slow-moving water 
create ideal conditions for algal blooms to form. It is a naturally occurring, slow process in 
surface water bodies like lakes and ponds as part of ecological succession, though it occurs 
to a lesser extent in rivers due to flows dispersing nutrients.  

Natural eutrophication, when occurring gradually over long periods, can support biodiversity 
by fostering habitat diversity and ecological succession. In a dynamic system, algal blooms 
eventually die off and become food for aerobic bacteria. However, excessive eutrophication, 
due to human activity, can very quickly become detrimental to ecosystems3. As dense algal 
blooms grow and decay, microbial decomposition consumes large amounts of dissolved 
oxygen (DO) leading to dead zones where oxygen levels are too low to sustain most aquatic 
life4. Alongside the formation of anoxic water conditions, the appearance, quality, and health 

 

 

 
3 Rathore, S.S., Chandravanshi, P., Chandravanshi, A., Jaiswal, K. 2016. Eutrophication: Impacts of Excess 
Nutrient Inputs on Aquatic Ecosystem. IOSR Journal of Agriculture and Veterinary Science. Volume 9, Issue 
10 Ver. I, PP 89-96 
4 Chislock, M. F., Doster, E., Zitomer, R. A. & Wilson, A. E. (2013) Eutrophication: Causes, Consequences, 
and Controls in Aquatic Ecosystems. Nature Education Knowledge 4(4):10 
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of water bodies deteriorate significantly. The impacts of intensified eutrophication will only 
be exacerbated with climate change and population growth. 

1.1.2 Nutrient pollution in the UK and NI 

Nutrient pollution of many lakes and rivers in the UK and NI has increased dramatically over 
the past 70 years as a result of increased nutrient loading from anthropogenic sources 
including industrial pollution, urban stormwater runoff and widespread agricultural 
intensification5. Whilst these are significant sources, wastewater system discharges also 
contribute to the overall nutrient load in surface water bodies through multiple sources, 
including municipal sewage, untreated or insufficiently treated wastewater, and poorly 
managed septic tank systems. Statutory obligations and changes in policy have greatly 
increased the emphasis for the control of nutrient levels in UK freshwater water bodies. 
Lough Neagh is the largest freshwater lake in the UK and Ireland, spanning around 380 
km2. High levels of cyanobacteria have been recorded in many rivers, lakes, and coastlines 
in NI for several years, with Lough Neagh being particularly affected. 

1.1.3 Wastewater systems in NI 
There are several different types of wastewater system which collate and treat, to a greater 
or lesser extent, raw sewage effluent before discharging treated effluent to the water 
environment in NI (Figure 1-1). These include:  

�ƒ Wastewater treatment works (WwTW) owned and operated by the publicly owned 
Northern Ireland Water (NIW) which receive domestic and trade wastewater. 

�ƒ Privately owned treatment works which could serve multiple domestic properties or treat 
trade effluent from industrial, food and beverage or agricultural sectors.  

�ƒ Septic tanks serving individual typically domestic properties. 

Whilst the larger WwTW may have the capacity to treat large volumes of sewage to higher 
standards and are therefore easier to regulate, they still produce a high load of emitted 
pollutants to the water environment due to the volume of treated effluent produced. Smaller 
treatment works may have less stringent permit conditions for the quality of the released 
effluent and therefore there is less control over the nutrient pollution produced from these 
sites.  

 

 

 
5 Mainstone, C. P., Parr, W. 2002. Phosphorus in rivers — ecology and management. Science of The Total 
Environment, Volumes 282–283, PP 25-47. 
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Figure 1-1 - Wastewater assets in Northern Ireland (excluding septic tanks – note that 
‘domestic consents’ refers to privately owned treatment works) 

 
Trade effluent with high nutrient inputs such as agricultural or food processing industries 
(i.e. dairy and abattoir) should be operated under permit but could still provide significant 
nutrient emissions to water bodies.  

Individual septic tanks in NI typically serve isolated dwellings but there are many thousands 
of these sites across the region. Site owners need to register the discharge on a public 
register but are not required to meet any specific volumetric or water quality permit 
conditions. Septic tanks in the Republic of Ireland have been reported as having an overflow 
pipe where the drainage blanket is constructed into gley and other low permeability soils, to 
prevent the system backing up during periods of high saturation. The overflow would 
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�ƒ Collation and review of the regulations and legislative instruments under which the 
different wastewater assets are managed and their implementation in NI; 

�ƒ Combination of the outcomes of the risk assessment and the review of regulations to 
understand their effectiveness. 

The risk assessment model developed to assess the relative nutrient pollution risk and 
impact on aquatic ecosystems from discharges from the wastewater systems set out in 
Table 1-1 ) follows the environmental impact assessment approach of identifying:  

�ƒ Sources (i.e. of wastewater derived N and P), 
�ƒ Pathway (i.e. direct discharge to rivers or septic tank drainage blanket etc. and pathway 

processes such as attenuation / dilution), 
�ƒ Receptor (considering sensitivity to nutrient pollution). 

It is important to note that throughout this report it is assumed that all permit values are 
adhered to and the permit level itself is protective of the environment. In reality, some sites 
may over or under perform relative to permit conditions but this level of information was not 
available for the project.  

1.3 Layout of this report 
This report consists of the following Sections: 

�ƒ Section 1 this introduction.  
�ƒ Section 2 describes the datasets collated, review and processing to develop the evidence 

base and the development of a database in which the resultant model inputs are stored.  
�ƒ Section 3 sets out the criteria and scores used in the risk assessment to understand the 

comparative risk posed by the different category of wastewater asset.  
�ƒ Section 4 describes the overall outcomes of the application of the risk methodology and 

sensitivity testing. The application of the risk scoring is demonstrated for three 
catchments.  

�ƒ Section 5 describes the regulatory framework and legislation relevant to the wastewater 
asset categories and implementation. The review results are discussed in the context of 
the results of the risk assessment.  

�ƒ Section 6 provides a summary of the conclusions of the report and recommendations 
around datasets, next steps and any improvements to approach. 

The supporting appendices include: 

�ƒ Appendix A Glossary of terms; 
�ƒ Appendix B Reference list for all data used in the assessment; 
�ƒ Appendix C The developed risk scoring model and underlying datasets (provided 

electronically only);  
�ƒ Appendix D three case studies developed to demonstrate the model and risk scoring for 

the Faughan River (Carmoney), River Lagan (Stranmills) and Arney River; and, 
�ƒ Appendix E Further details of consent application requirement.  
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1.4 Design of project database 
A requirement of the project was that the data used in the assessment should be provided 
in an easily searchable manner to the OEP. Datasets reviewed in the project to 
conceptualise the impacts of the wastewater system in NI on the water environment have 
been collated into an ArcGIS database using unique identifiers such as the Corporate Asset 
Register Identification (CARID) attribute for wastewater asset data to was collated using the 
to match the asset location, age and treatment type data to feed into the discharge risk 
assessment. Assets and their associated data were joined spatially to individual WFD water 
bodies, Local Management Areas8 and River Basin District boundaries to enable results 
reporting at different scales. Assets were also grouped into the categories in Table 1-1 to 
allow analysis and reporting at this level.  

The datasets were collated into an ArcGIS compatible geodatabase to link supporting 
tabulated data to spatial locations. 

 

Data Collation, Review and Processing 

 

 

 
8 WFD management catchments are defined as the unit of geography for which action plans are drafted in 
implementing the WFD. These catchments are delineated using flow data and a digital terrain model run 
through a hydrological model, ensuring that WFD rivers do not intersect boundaries. The catchments are 
larger than operational catchments but smaller than river basin districts and contain multiple water bodies. 
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2 Data Collation, Review and Processing 

2.1 Scope of task 
The initial scoping and data collation task formed provides the foundations of the project, 
identifying information available, constraints on use and extracting the necessary data for 
risk assessment model. This section provides a description of the sources and methods of 
data collation, the outcomes of a data gap analysis and the approaches taken to fill these 
gaps. Table 2-1 shows the list of collated datasets and their source organisation. 

2.2 Data collation and review 
2.2.1 Data sources and requests 

Most of the datasets related to NI protected sites, water quality and flow monitoring data, 
WFD water bodies and legislation are available online via DAERA, OpenDataNI, NFRA UK 
CEH, JNCC and legislation.gov websites. Project relevant datasets were downloaded into a 
folder system, in readily useable formats, such as shapefiles, Excel tables, CSVs and PDFs.   

In cases where data was not available online, data requests were sent to the relevant 
organisations (Table 2-1). Where barriers to data collation were identified, such as sensitive 
information or age of data (and therefore format), storage and potential alternatives were 
discussed and any required workarounds agreed with the OEP (as detailed see Table 2-1). 
The data request to NIW, NIEA and DAERA was supported through an in-person workshop 
in March 2025, arranged by the OEP to present the project aims and discuss the data 
requests and agree data provision (see Section 2.2.3).  

The three transboundary basins within NI (North Western international River Basin District 
(iRBD), Shannon iRBD, Neagh Bann iRBD) were also included within this data collation 
exercise, with requests made to the Irish Environmental Protection Agency for the same 
information.  

2.2.2 Gap analysis and confidence assessment 
Once collated, the datasets were examined to determine the quality and condition of the 
acquired dataset, in addition to identifying unavailable datasets. A gap analysis was 
undertaken on the collated datasets to determine the data available to the project and 
identify any limitations (Section 4.6).  

Where gaps were identified alternative approaches were developed where possible and a 
final confidence assessment was undertaken with confidence ratings assigned to each of 
the datasets. Ratings were determined by considering the following factors:  

�x The age of the data / information,  

�x Whether spatial information was provided and the accuracy of this data,  

�x Number of data points,  
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�x Data format, 

�x Any gaps in timeseries data or missing values in other datasets, 

�x Appropriate units, and  

�x Where required, if it was possible to identify a suitable assumption to fill data gaps.  

Confidence in the data was deemed either low, medium or high and is shown in Table 2-1. 
Whilst a sense check of numerical and spatial data has been undertaken, an assessment of 
the likely accuracy of all of the information provided is outside of the scope of the 
investigation. Whilst it is acknowledged that errors will still exist in datasets, it has been 
assumed that the organisations publishing and sharing numerical, spatial and descriptive 
data have applied best practise in data quality assurance and checking.  

A reference list for all data sources used in the project is provided as an Excel spreadsheet 
database with date of download, date of publication, data format, data holder, data 
sensitivity and hyperlinks to any online location (Appendix B).  

Transboundary data was provided by the Irish Environmental Protection Agency (EPA). 
However, although some data was received, the wastewater categories did not align directly 
with datasets from NI and therefore could not be combined to assess risk in transboundary 
bodies with confidence. For example, the wastewater asset category was not clear in the 
provided data (all sites were assigned as ‘UWWT’). Therefore, the transboundary data was 
omitted from further assessment. 

2.2.3 Stakeholder engagement  

In March 2026 the OEP held a one-day workshop with attendees from the main project 
stakeholders including NIW, NIEA and DAERA. The OEP’s consultants WSP and DTA 
Ecology also attended. The aim and objectives of the project were presented by WSP with 
feedback from stakeholders on the planned conceptualisation and model creation received. 
Outstanding data requests were raised with NIW, NIEA and DAERA, including WwTW 
population served, Habitat sites, non NIW operated treatment works and septic tank 
locations. Other datasets such as climate change and population growth, and combined 
sewer overflows (CSOs) were also discussed. 

After the workshop, WSP held follow up virtual MS Teams meetings with both the NIEA and 
NIW. The main topics for discussion were the remaining missing datasets and visualisations 
of the outputs:  

�ƒ The follow-up meeting with NIEA built upon initial discussions from the workshop, 
addressing key challenges and insights related to data collection. NIEA outlined specific 
difficulties in gathering accurate environmental data and provided further details on the 
hydraulic connection methodology used in Water Regulation Assessments for new 
discharges or abstractions. Additionally, the meeting also explored various data requests 
and underlying assumptions (Section 4.6), including conditions of protected sites, 
reasons for unfavourable status, reasons for not achieving good status (RNAGS) based 
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on Common Standards Monitoring (CSM), and compliance history regarding NIW 
discharges (numeric consents). Focus was also placed on data related to septic tanks 
and trade consents, encompassing permit conditions and effluent quality. 

�ƒ The follow-up meeting with NIW focused on addressing missing datasets and expanding 
discussions from the workshop. NIW provided insight into their available data for septic 
tanks and WwTW network catchment boundaries, confirming they could provide data in a 
format that protected sensitive address point information and noting other caveats and 
gaps. The conversation also covered WwTWs with a population equivalent (PE) below 
2000. Building on discussions from the workshop, the meeting explored the implications 
of climate change scenarios, the categorisation of wastewater treatment facilities, model 
risk assessments, and the visualization of output data. 

Additional dissemination workshops to stakeholders and the OEP are planned for 
January/February 2026 to demonstrate and hand-over the Risk Assessment model. 
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Table 2-1 - Data collation and confidence assessment 

Dataset Data description  Format Source Gap analysis Confidence 
in dataset 

Reason for 
confidence 

NIW 
Wastewater 
Assets 

WwTW discharge 
location, UWWTR 
permit conditions, 
Treatment, 
receiving 
environment, age 
and condition, 
population served 
(>2000), associated 
intermittent 
discharge locations, 
CSO and pumping 
station locations, 
CSO EDM data 
(where available).  

Excel 
spreadsheet 
and 
shapefiles 

NIW data 
request 

WwTW permit/ flow data: where discharges are 
covered by a descriptive consent and/or dry weather 
flow (DWF) is unknown, concentrations of P and N 
may be estimated either from in river concentrations 
or estimated based on known conditions for similar 
sized works across the UK. 

Wastewater asset locations: Information available 
for all 1,021 NIW assets. Discharge locations 
unavailable for 216 WwTW assets. 358 assets in 
this dataset are classified as septic tanks which 
have been processed in the septic tank workflow 
and four assets classified as reed beds were 
removed. 659 NIW WwTW assets were taken 
forward. 

Data provided for 1301 CSOs and 560 intermittent 
discharges associated with WwTWs, Assets were 
matched by CARID value and duplicated values 
between the two datasets removed creating a 
combined list of 1319 assets. Discharge locations 
were unavailable for 526 CSOs where asset location 
coordinates have been used instead. 

High / 
Medium 

Medium confidence 
due to reliable asset 
and discharge location 
where provided, but 
gaps in permit 
conditions, DWF and 
discharge coordinates.  

Trade effluent Discharge location, 
type of effluent and 
process 

Shapefile DAERA  

 

Trade discharges were supplied without permit 
conditions and therefore flows and loads were not 
available. Instead, typical values from the 
Environment Agency (England) Consented 
Discharges to Controlled Waters database.9are 
used.  

Medium Medium confidence is 
due to spatial 
accuracy of discharge 
points (high 
confidence) but 
uncertainty in permit 
conditions (low 
confidence), requiring 
application of flow and 
load estimates from 
Environment Agency   
database and 
guidance. 

Domestic 
consents 

Discharge location CSV NIEA DICAP domestic consents for 20,273 consents. 
Consents were filtered by receiving medium to only 
those discharging to waterways, coastal or 
estuarine. 4,255 shared the same coordinates and 
IGR which were removed from further processing. 
5,064 records had IGRs but no coordinates, though 
coordinates were generated for 4,978 of these 
records using available postcode data. 

A total of 11,499 domestic consents were taken 
forward to the assessment. 

Medium Medium confidence 
reflects spatial 
accuracy of domestic 
consents (coordinates 
either provided or 
derived for most 
records) but 
uncertainty in number 
of consents due to 
removal of duplicates, 
the lack of associated 
permit data so 
discharge flow 
assumptions have 
been made. 

Septic Tanks Septic tanks (and 
other <5m3 /day 
registered sewage 
discharge) location, 
number of 
houses/population 
equivalent (PE) 
served, age 

Excel 
spreadsheet 
/ shapefile 

NIEA / 
NIW 

Although the register of small sewage discharges is 
held by DAERA some of the databases behind the 
portal are from the 1970s and likely to be out of 
date. The dataset was requested from NIEA, but the 
age of the information leads to significant 
uncertainty in the accuracy of locations. The dataset 
contained 113,115 records, though only partial 
postcode and address location data was available 
rather than coordinates. 

NIW hold a register of septic tanks which they de-
sludge annually. This information was used in the 
assessment as likely to be more up to date, 
although it only covers sites which are accessible 
and registered for this service.  

Low 

 

 

 

 

 

Medium 

Low confidence in 
septic tank location 
data and 
completeness of the 
public register of 
septic tanks provided 
by NIEA. 

 

Medium confidence in 
NIW register of septic 
tanks: representative 
of the distribution and 
a significant proportion 
of sites in NI.  

 

 

 
9 Environment Agency. Consented Discharges to Controlled Waters with Conditions. Website – Available at: https://www.data.gov.uk/dataset/55b8eaa8-60df-48a8-
929a-060891b7a109/consented-discharges-to-controlled-waters-with-conditions1 [Accessed 12/09/25].  
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Dataset Data description  Format Source Gap analysis Confidence 
in dataset 

Reason for 
confidence 

WFD data WFD River water 
bodies, Coastal 
interbasins, Marine 
water bodies, Lake 
water bodies, Local 
Management 
Areas, River Basin 
Districts, WFD 
2021 
Environmental 
Quality Standards 
(EQS) 

Shapefile, 
CSV, KML 

DAERA, 
OpenData
NI 

Reasons for not achieving Good Status were not 
provided. Instead, Ecological Status which depends 
on TP EQS limits (provided by DAERA) were used 
to identify water body sensitivity. Assumed that 
DAERA have provided accurate representation of 
protected site boundaries. 

High  Datasets quality 
assured and 
maintained by DAERA 
and should be an 
accurate 
representation of the 
outcomes of their own 
assessments. 

Water 
environment 

Strahler river 
network, eFLAG 
data 

Shapefile, 
Excel 

DAERA, 
UKCEH 

Full NI coverage with all water bodies included. The 
Strahler river network dataset was interrogated 
before use in the model and compared against 
available mapping. 

High The eFLAG dataset is 
widely used as a 
nationally consistent 
method for 
hydrological future 
flows.  

 

Protected sites Site boundaries 
(ASSIs, SACs, 
SPAs & RAMSAR), 
Surface, UWWTD 
sensitive areas, 
Shellfish Waters 

Shapefile, 
CSV, KML 

DAERA, 
OpenData
NI, JNCC 

Full NI coverage with all sites included. Assumed 
that DAERA have provided accurate representation 
of protected site boundaries.  

High Shapefiles were cross 
checked against 
available 
documentation for 
protected sites. 

Flow Monitoring 
Data 

River flow gauging 
station locations, 
River Q95, Q50 & 
Q10 flows 

CSV NRFA – 
UKCEH,  

Flow data – there are 46 active NRFA flow gauges 
in NI,450 WFD river water bodies and a further 58 
coastal interbasins. Therefore, a method for deriving 
flow estimates for ungauged catchments at the 
water body is required to assign load values to feed 
into the discharge risk assessment. 

 

Low – 
Medium - 
High 

High confidence in 
river flow data in 
gauged catchments. 
Medium confidence in 
flow values assigned 
to ungauged water 
bodies which is the 
majority of WFD water 
bodies in NI. However, 
confidence improved 
to medium after 
assessment to 
improve spatial 
coverage of data 
across all NI water 
bodies  

Water Quality 
Monitoring Data  

Water Quality 
monitoring station 
locations, River 
water quality P and 
NO2/NO3/NH4/NH3 
(1990-2018) 
collated for use in 
WFD status 
assessment 

Shapefile, 
CSV 

OpenData
NI, 
DAERA 

Spatial coverage of monitoring data is good but no 
data available for the last seven years.  

No LoD or LoQ information provided so low 
concentration averages might be biased by LoD 
values which are unknown. 

Low - 
Medium 

No data available for 
the last seven years. 
No LoD or LoQ 
information provided.  

Confidence improved 
to medium after 
assessment to 
improve spatial 
coverage of data 
across all NI water 
bodies 

Other 
Monitoring Data 

Lake volume PDF DAERA  Lake volume data available for all lakes in NI that 
require statutory monitoring under the WFD. 

High FoI request to DAERA 
found online which 
lists lake volume of 
the lake WFD water 
bodies. Personal 
information of the 
original FoI requester 
is redacted in the 
version available 
online. Internal 
DAERA reference:  
DAERA/22-212. 

Climate change 
predicted flows 

Simulated daily flow 
1982-2080 for nine 
NRFA river flow 
gauging stations 

CSV eFLaG 
project, 
UKCEH 

eFLaG project is applicable to and covers NI. Only 
nine locations in NI. 

Low Simulation based on 
observed data, 
additionally only nine 
locations for all of NI. 

Legislation Regulations, Water 
Industry Act, Water 
& Sewerage 

PDF Legislatio
n.gov, 

The required most recent official legislation 
documents are publicly available and accessible.  

High The assessment was 
undertaken based on 
the current versions of 



 

Evaluation of the Northern Ireland Wastewater System Official | WSP 
Project No.: 2024UK297100 RRP3 March 2026 
Office for Environmental Protection Page 13 of 82 

Dataset Data description  Format Source Gap analysis Confidence 
in dataset 

Reason for 
confidence 

Orders, Fisheries 
Act 

DAERA, 
NIW  

legislative instruments 
and other 
documentation.  

Transboundary 
water bodies 

WFD River Basin 
Districts, WFD 
Catchments, WFD 
River sub-basins,  

 

Trade discharges 
(Licensed facilities 
pollutants 2007-
2023).  

Urban Wastewater 
plant locations 
(2020) and permit 
conditions.  

Shapefile EPA Trade effluent data did include permit conditions 
(unlike for NI)  

 

The Irish Water and council WwTWs population and 
treatment type was provided but with no permit 
conditions.   

 

No differentiation between Urban Wastewater plants 
on the basis of PE therefore the dataset could not 
be used.  

No septic tank data was provided.   

 

High 

 

 

Medium 

 

 

Low  

High for trade effluent 
data with permit 
conditions.  

 

Medium for WwTWs 
as no permit 
conditions were 
provided (as for NI).   

Gaps in information 
compared to NIEA 
information and NIW 
data makes the 
datasets 
incomparable. 

Soils Hydrology of Soil 
Types (HOST) data 

Shapefile Agri-food 
and 
Bioscienc
es 
Institute 
(AFBI) 
provided 
by OEP 

Full dataset for soils available. Covers all of NI. High Published dataset 
quality checked by 
ABFI 

Geology Underlying Geology Shapefile AFBI Full dataset for geology available. Covers all of NI. High Published dataset 
quality checked by 
ABFI / BGS 

Population 
growth 

Local Authority 
population growth 
projections 

PDF Northern 
Ireland 
Statistics 
and 
Research 
Agency 
(NISRA) 

Population growth data available for all Local 
Authorities in NI. 

Medium Data based on NI 
Census data and 
quality checked by 
NISRA, predictions 
may be impacted by 
COVID19 and other 
world events 
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2.3 Data processing 
The risk assessment model described in Section 1.2 was developed to assess the relative 
nutrient pollution risk and the significance of the impact on aquatic ecosystems by 
discharges from different categories of sewage and trade effluent wastewater systems in NI 
(Table 1-1).  

2.3.1 Risk model development 

As described in Section 2.2, spatial datasets representing sources, pathways and receptors 
were gathered and processed. These datasets were then collated in a Geographical 
Information System (ArcGIS) and reviewed to develop a conceptual and spatial 
understanding of the size of the sources and pathway processes for N and P released from 
the wastewater system to sensitive receptors. 

Unique identifiers, either specific co-ordinates and/or individual asset codes (as supplied by 
NIW for specific assets) were used to collate all information for a specific asset into a 
catalogue. This not only allowed development of a national scale conceptual understanding 
of the wastewater system but also robust data processing. Where an asset did not have an 
individual asset code or a specific co-ordinate attached that asset was assigned at a water 
body level where the data allowed (e.g. postcode data for domestic consents). For septic 
tanks, where the exact location information could not be provided by NIW a count per water 
body and soil type / proximity to water course was calculated instead and assigned to the 
water body. Any asset with spatial data was excluded from the assessment.  

This understanding was then used to develop the in water body baseline load, discharge 
load and receptor sensitivity criteria and calculations for the model. The discharge and 
receptor criteria and their supporting datasets are shown in Table 2-2 and Table 2-3 
respectively. 
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Table 2-2 - Discharge criteria for each asset type and datasets used to derive these 

Asset Type WwTW/ Domestic Consents 

Criteria Discharge 
Location 

Treatment 
Category 

Age of Asset Permit 
Conditions 

Population 
Served 

Loading (N and P) Associated 
intermittent 
discharge 
location 

NIW WwTW 
Compliance 

Dataset NIW 
Wastewater 
Assets / 
Domestic 
consents / 
Water 
environment 

NIW 
Wastewater 
Assets / 
Domestic 
consents 

NIW 
Wastewater 
Assets / 
Domestic 
consents 

NIW Wastewater 
Assets / Domestic 
consents 

NIW 
Wastewater 
Assets / 
Domestic 
consents 

NIW Wastewater Assets / 
Domestic consents / Flow 
Monitoring Data / Water 
Quality Monitoring Data / 
Other Monitoring Data / 
Population growth / Climate 
change predicted flows 

NIW 
Wastewater 
Assets / 
Domestic 
consents 

NIW 
Wastewater 
Assets / 
Domestic 
consents 

Asset Type Trade effluent 

Criteria Discharge 
Location 

Industry 
Type 

Permit 
Conditions 

Loading (N and 
P) 

    

Dataset Trade effluent 
/ Water 
environment 

Trade 
effluent / 
Water 
environmen
t 

Trade effluent 
/ Water 
environment 

Trade effluent / 
Water 
environment / 
Flow Monitoring 
Data / Water 
Quality Monitoring 
Data / Other 
Monitoring Data / 
Population growth 
/ Climate change 
predicted flows 

    

Asset Type Septic Tanks 

Criteria Discharge 
Location 

Population 
Served 

Loading (N 
and P) 

Attenuation of N 
and P 

    

Dataset Septic Tanks / 
Water 
environment 

Literature 
values 

Septic Tanks 
Flow 
Monitoring 
Data / Water 
Quality 
Monitoring 
Data / Other 
Monitoring 
Data / 
Population 
growth / 
Climate 
change 
predicted flows  

Soils / Geology / 
Proximity to 
watercourse / 
Base flow index 
for loss to ground 

    

 

Table 2-3 – Receptor sensitivity criteria and datasets  

Receptor Dataset 

WFD Surface Water Bodies Category WFD Ecological Status 

UWWTD Sensitive Area Protected sites condition data or most sensitive habitat 

Shellfish Water Protected Site Protected sites water quality limits 

Habitats Site Designation (Highest) Protected sites condition data or most sensitive habitat 

Habitats Site Condition (Lowest) Protected sites 

Habitats Site Ecological Impact Protected sites condition data or most sensitive habitat 
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2.3.2 Calculating water body baseline load 
Data processing of river and TraC flow, lake volume and nitrate (N) and phosphorus (P) 
concentration at the water body level was undertaken to feed into calculations of the water 
body level baseline nitrate and phosphorous loads. Note that nitrate (NO3) and phosphorus 
(monitored as determinand phosphate PO4) where used for rivers and lakes, while 
dissolved inorganic nitrogen (DIN) is the sum of nitrite (NO2), nitrate and ammonia (total as 
N) and is used for TraCs. 

2.3.2.1 River flow gauging data 

There are 46 active NRFA flow gauges in NI (Figure 2-1), with 310 of the WFD river water 
bodies in NI located within an NRFA gauged catchment. Where a flow gauge is available, 
the WFD river water bodies are assigned to this and an area weighted flow based on the 
NRFA gauged catchment in which they are located. For WFD river water bodies that are not 
located in an NRFA gauged catchment, the closest NRFA gauge with similar catchment 
characteristics has been used to calculate the area weighting. 

For WFD river water bodies located in an NRFA flow gauged catchment, Q50 NRFA flows 
are area weighted by the areas of WFD river water bodies within them to derive flow 
estimates at the water body scale. Where multiple NRFA gauges are present in one 
catchment, Q50 flows and upstream gauged catchment area is subtracted from the 
downstream Q50 flow and catchment area, and area weightings are applied to the water 
body scale at the smaller upstream catchment scale. This approach is commonly used to fill 
data gaps in hydrological datasets.  

WFD river water bodies that lie within the upstream area of the Movanagher gauge (Station 
ID 203040)10 and are upstream of Lough Neagh, have been assigned area weightings 
based on the closest flow gauge within their Local Management Area, as this was deemed 
to be more representative than an area weighting of the flow downstream of Lough Neagh 
at the Movanagher gauge. 

The Lough Neagh Peripherals river water body was ungauged and therefore in order to 
scale the river flows by an appropriate area weighting, the area of the Lough Neagh WFD 
lake water body was subtracted from the river water body and an average catchment area 
calculated using other small river water body catchments around Lough Neagh. 

For Coastal Interbasin11 catchments, an average flow and average area of the Grandmere 
(station ID 205015) and University of Ulster (station ID 203050) gauging stations was 

 

 

 
10 The Movangher gauge is located on the Lower Bann downstream of the outfall from Lough Neagh. 
11 Coastal interbasins are defined as areas of land adjacent to the coast which are not defined as water bodies 
under Article 2(7) of the Water Framework Directive (2000/60/EC) and have not formed part of the 1st or 2nd 
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calculated as these gauges are on the smallest gauged catchments, both only containing 
one WFD river water body. 

Figure 2-1 - NRFA gauged catchment distribution by WFD river water body 

 

2.3.2.2 TraC Flow Rates 

Where gauging data was not available, flow rates for TraCs were derived from the flow rates 
from the adjacent upstream water bodies. This was done by summing the input flow rates to 
determine total freshwater input into the TraC. Note that tidal conditions were not accounted 
for so as to only determine flow (and therefore load) coming into the water body from the 
inland watercourses. 

 

 

 

river basin management cycle classification process. DAERA (2026). Coastal Interbasins – OpenData wesbite 
: Available at: https://opendata-daerani.hub.arcgis.com/datasets/coastal-interbasins/about [Accessed 
05/12/2025]. 
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