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1 Introduction 

1.1 Background to the project 

JBA Consulting have been engaged by Malone O'Regan Consulting Engineers to 

provide a hydromorphology study of the proposed diversion and daylighting of a 

culverted watercourse under Cherry Orchard. This forms part of the proposed Cherry 

Orchard Avenue social housing development overseen by the National Development 

Finance Agency (NDFA) and Dublin City Council (DCC). The culverted watercourse 

was referred to in the tender document as the Blackditch Stream, however this study 

has examined whether the culverted watercourse is the modern route of this stream 

(see Section 2). 

While the primary aim of the overall project is the provision of social housing, the 

project presents a complementary potential opportunity for environmental 

improvement under the City Development Plan 2022-2028 (DCC, 2022). Under this 

plan, several principles are articulated for development within the river restoration 

corridor including: i) improved lateral connectivity between rivers and their floodplain, 

ii) supporting the creation of habitats, iii) enabling continuity along the river bank, and 

iv) avoiding land uses/activities that would be vulnerable to flooding or impinge on 

habitat quality. The proposed diversion and daylighting of the culverted watercourse 

has been suggested as a modification to the initial social housing development 

design in support of these principles. 

Initially, a full assessment was conducted detailing hydromorphological assessment 

of various design iterations as the project progressed (see JBA, 2024). This 

assessment was discussed with the project design team and DCC on 10 September 

2024. Subsequently, a direction was given by DCC to Malone O'Regan Consulting 

Engineers to proceed with developing a daylighted design for this site (3 October 

2024). This JBA report provides a summary of key background information from the 

full assessment, along with the updated hydromorphology assessment of the final 

proposed design for which Part 8 planning permission will be sought. 

1.2 Study aims 

The aim of this study is to evaluate the potential hydromorphological benefit 

associated with the full extent of the proposed diversion and daylighting. This 

includes the following specific objectives: 

1. To establish the existing condition of the culverted watercourse, 

particularly the perennial/intermittent/episodic nature of flows at the 

proposed daylighting location. 

2. Using the River Hydromorphology Assessment Technique (RHAT), to 

assess the existing condition of the watercourse at the site. 
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3. Using the same technique, assess the proposed development scenario to 

establish the potential hydromorphological improvement from the 

daylighting project. 

4. To make recommendations for future implementation of the project. 

1.3 Assessment methodology  

A three-staged approach has been employed to address the objectives outlined in 

Section 1.2. 

1.3.1 Desk study 

Available information about the watercourse and proposed development site were 

reviewed including: 

• Historical maps and Rivers of Dublin information from DCC. This helped 

establish the historical context for the watercourse. 

• Catchment and watercourse data from the Environmental Protection 

Agency (EPA, 2024). This information was reviewed to understand the 

existing nature of the watercourse and hydromorphological pressures 

relevant to the catchment. 

• River Camac Hydromorphology Assessment Final Report May 2021 (JBA, 

2021). This information was reviewed to understand the existing 

hydromorphological pressures relevant to the catchment. 

• Site topographic data from MOR and the Geological Survey Ireland (GSI) 

Open Topographic Data Viewer. This information helped to understand the 

natural drainage directions at the proposed development. 

• Design drawings (MOR, 2024). This information provided cross-section 

drawings and a planform layout of the proposed design. 

• Draft Design Statement (dated 14/03/2024) provided by Seán Harrington 

Architects. This information was used to understand the intention of the 

proposed design and proposed use of the space.  

• Hydrology included in the Infoworks ICM model for the Greater Dublin 

Strategic Drainage Study, and the associated reporting, provided by MOR. 

• Ground Investigation Report and subsequent groundwater monitoring data 

from March-May 2024 (IGSL, 2024). This information helped establish the 

hydrogeological conditions at the site and the likely connection to 

groundwater. 

• River Camac River Sampling Project (2018). This includes details and 

summary of water quality in the Camac and tributaries. 

• Water quality sampling and water level data from DCC. This was provided 

during Pre-Part 8 meetings during spring and summer 2025 (DCC, 2025). 
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1.3.2 Site visits 

A site visit was conducted on 26 June 2024 to establish whether there are exposed 

sections of the Blackditch Stream that could serve as useful analogues for the 

proposed daylighted channel design, to photograph these locations, and to record 

hydromorphological details. Figure 1-1 outlines the three site locations. Site 1 is 

upstream of the proposed daylighting and was identified by DCC as an open culvert 

section (ITM: 708119, 733479). Site 2 is the proposed development location. Site 3 

is downstream of the confluence between the Blackditch and Gallanstown streams. 

 

Figure 1-1 Site visit locations during field survey 

A second site visit occurred on 22 July 2024 when members of the design team and 

DCC staff opened and inspected manholes in the culvert network upstream and 

downstream of the site.  

1.3.3 Hydromorphological assessment 

Assessment of existing and potential hydromorphological condition was conducted 

using: i) the River Hydromorphology Assessment Technique (RHAT), and ii) critical 

examination of the proposed design relative to the principles for development within 

the river restoration corridor as per the City Development Plan. 

RHAT is a recognised hydromorphological assessment methodology for river 

restoration projects across Ireland. The methodology was developed in a joint project 

between the Environmental Protection Agency (EPA, Republic of Ireland) and the 
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Northern Ireland Environment Agency (NIEA) to provide a rapid field assessment 

technique for classification of watercourse hydromorphological condition under the 

EU Water Framework Directive (WFD). The RHAT methodology is appropriate for 

use in this potential daylighting project given it is specifically referred to in DCC's 

Frequently Asked Questions document relating to implementation of river corridor 

restoration policies in the City Development Plan, and is informed by both the US 

Environmental Protection Agency Rapid Bio-Assessment Protocols and the UK 

Environment Agency River Habitat Survey (RHS). 

The RHAT methodology is designed as a field-based assessment on a continuous 

500m reach of the target watercourse, complemented by spot checks at other single 

point locations. Observations on the visibility of the reach, physical attributes (bed 

and bank material, modifications, etc.), channel vegetation, and riparian land 

use/land cover. This information is then used to assign scores to eight criteria: (1) 

channel form and flow type, (2) channel vegetation, (3) substrate condition, (4) 

barriers to continuity, (5) bank structure and stability, (6) bank vegetation, (7) riparian 

land use, and (8) floodplain connectivity. A final water body classification of 

Bad/Poor/Moderate/Good/High is then assigned based on the sum of criteria scores.  

For this study, necessary modifications to the RHAT methodology were made for the 

assessment of existing condition (no open section of the Blackditch Stream 

available, see Chapter 2) and for the proposed design scenarios (proposed 

daylighted length is approximately 120m, not the required 500m). Methodological 

modifications include: i) assessments were conducted on a single point location only, 

ii) scores were assigned to, and assumed to be representative of, a 500m reach, and 

iii) percentages listed in the RHAT guidance (e.g., to delineate vegetation cover or 

disturbance to the channel between criteria scores) were applied relative to the 

length of channel available for the observed or prospective daylighted channels. 

Where a full 500m reach cannot be surveyed, the guidance advises careful 

consideration of the potential bias in the final classification due to this reduced scale 

(NIEA, 2014). Given this modification, the assigned RHAT scores can only provide 

an indicative WFD water body classification. Two RHAT scoring exercises are 

presented here: 

• Existing condition - conceptual assessment only.  

• Proposed development - based on qualitative assessment of proposed 

design information (drawings). 

Critical examination of the proposed design involved qualitative reflection of the 

design against the principles for development within the river restoration corridor 

including: i) improved lateral connectivity between rivers and their floodplain, ii) 

supporting the creation of habitats, iii) enabling continuity along the river bank, and 

iv) avoiding land uses/activities that would be vulnerable to flooding or impinge on 

habitat quality. This reflection has considered the inherent complexities of river 

restoration within urban corridors by balancing the environmental ideal against 
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inevitable competing interests, such as public safety and maximising the use of 

public space.  

Importantly, the hydromorphological assessment considers the potential of the 

proposed design to restore dynamic hydromorphological processes i.e., a varied flow 

regime that supports balanced sediment erosion, transport, and deposition 

dynamics, rather than restoration to a pre-defined static reference state.  

 



 

JBAI-XX-XX-EN-RP-0001-S3-P03-PrePart 8_Hydromorphology_Assessment              
13 

2 Overview of the Blackditch Stream 

2.1 WFD context 

The Blackditch Stream is not included in Ordnance Survey Ireland's Geometric River 

Network, nor is it designated as a WFD River Waterbody by the EPA. As such, no 

formal WFD assessment has been conducted to date to identify its condition and any 

direct pressures acting upon it. However, the watercourse is a tributary to the 

CAMAC_040 WFD waterbody, which is in Poor condition due to the following 

pressures (EPA, 2024): 

• Urban Run Off such as foul sewer misconnections, leaky sewers, and 

runoff from paved and unpaved areas. The combination of these impacts 

has seen an upward trend in ortho-phosphate and ammonia 

concentrations between 2007-2018 (the most recent data available).  

• Hydromorphology such as in-river features such as protruding manhole 

covers, culverting, and extensive floodplain development. These 

modifications have impacted the quality of physical habitat, including 

substrate, available to flora and fauna within the river.  

• Urban Waste Water given a number of stormwater overflows discharge 

into the Camac (JBA, 2021). 

It is likely that the same pressures also apply to the Blackditch Stream tributary.  

2.2 History of the Blackditch Stream 

Detailed review of all available historical mapping and drainage network data has 

been conducted following recognition of conflicting information regarding the modern 

planform of the Blackditch Stream.  

Sweeney (2017) describes the origin of Blackditch Stream as the Rowlagh-

Ronanstown townlands to the west of the M50 motorway, before passing through the 

grounds of Wheatfield Prison towards the Cloverhill Estate off Cherry Orchard 

Avenue (Figure 2-1). The origin of the Blackditch Stream being west of the M50 is 

also detailed in 1975 drainage network drawings by the Engineering Department of 

the Dublin Corporation (the precursor to DCC) (Figure 2-2). Sweeney (2017) also 

describes an undated alteration of the historical course of the Blackditch Stream, 

with the reach downstream of Wheatfield Prison being relocated south of its original 

meandering position to bisect the Cloverhill Estate and contained within a 1350mm 

pipe. The original meandering position of the reach downstream of the prison was 

not able to be identified in any historical mapping. This earliest recorded planform 

places the Blackditch Stream along the northern boundary of the proposed 

development site (Figure 2-3). 
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Figure 2-1 Historical route of the Blackditch Stream (provided by DCC, sourced from 

Sweeney, 2017). 
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Figure 2-2 Drainage information dated 09/05/1975 illustrating historical planform of the Blackditch Stream (provided via email from DCC 

on 12/08/2024). 
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Figure 2-3 Interpretation of Sweeney (2007) using the last edition 6-inch historical 

mapping over aerial imagery 

 

The 1975 drainage network drawings indicate that the Blackditch Stream was at that 

time still an open channel, and that the watercourse co-existed with a piped 

stormwater network. Figure 2-4 shows that the open Blackditch Stream and the early 

stormwater network both approached the railway line near the historical Semperit 

manufacturing plant. This is important because Sweeney (2017) describes the more 

modern altered Blackditch Stream (i.e., after it became contained in a pipe 

downstream of Wheatfield Prison) as arriving just north of the small railway bridge in 

a 1350mm culvert opposite the west end of the Semperit Tyre Factory. This is the 

first evidence that the route of the piped Blackditch Stream and stormwater networks 

are closely aligned, and that both were once located at the north-west corner of the 

proposed development site. 
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Figure 2-4 1975 historical drainage drawings indicate both an open Blackditch 

Stream and a piped stormwater network (adapted from Figure 2-2) 

As outlined by Sweeney (2017), there is no surface expression of the Blackditch 

Stream today. The modern stormwater drainage network details a 1350mm pipe 

underneath the proposed development site that continues to the small railway bridge 

near the industrial estate that historically housed the Semperit factory (Figure 2-5 

and Figure 2-6). No definitive evidence could be found to establish whether the piped 

Blackditch Stream and piped modern stormwater network are one in the same i.e., 

that at some point after the 1975 drawings these two surface water systems were 

combined. Their common route and the reference of a 1350mm pipe size by 

Sweeney (2017) supports a working hypothesis that the Blackditch Stream was 

incorporated into the modern stormwater network. The Phase 1 Greater Dublin 

Strategic Drainage Study (GDSDS) report describes the modern Blackditch Stream 

as culverted over its entire length.  
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Figure 2-5 Stormwater drainage network in the Blackditch Stream catchment (data 

sourced from Dublin Drainage Consultancy, 2006) 

 

Figure 2-6 Storm water (blue) and foul water (red) services at the proposed 
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development location (provided in tender documents from Malone O'Regan) 

However, historical drainage information dated 1979 suggests possible diversion of 

the Blackditch Stream towards the Glenaulin Stream, with ultimate discharge to the 

River Liffey. Both Figure 2-7 and Figure 2-8 demonstrate an intention to contain the 

Blackditch Stream from the immediate eastern side of the modern M50 motorway 

within a series of pipes routed towards the Glenaulin system. Given this is within the 

vicinity of Wheatfield Prison grounds (whose construction began in 1980), no further 

drainage information was available to confirm this diversion. This evidence supports 

an alternative working hypothesis that the Blackditch Stream was diverted 

northwards linked to the construction of the prison, and the historical catchment area 

west of the M50 no longer contributes to flows in the Cherry Orchard area.  

The implication of this second working hypothesis is that the culverted network 

referenced by Sweeney (2017), and relevant to the proposed development site, only 

contains stormwater flows. Phase 1 of the GDSDS indicates the Blackditch 

catchment network contains surface runoff from the M50 and the existing stormwater 

network through Cherry Orchard. The Blackditch catchment boundary (Figure 2-9) 

indicates that no water from west of the M50 (i.e. the historical contributing area of 

the Blackditch Stream) is incorporated into the stormwater network. This has 

important implications for both working hypotheses on the route of the Blackditch 

Stream because it suggests that the modern Blackditch catchment is reduced in size 

from the historical description, meaning the volume of inflows has likely changed 

notably over time. 

The GDSDS report also reveals that other drainage west of the M50 originating in 

Ronanstown is incorporated into the Gallanstown catchment and drains as the 

Gallanstown Stream. The Gallanstown Stream and Blackditch stormwater network 

converge at the southeastern end of the Kylemore Industrial Estate near the Labre 

Park Halting Site to become the Galblack Stream. The modern drainage network is 

shown in Figure 2-10. 
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Figure 2-7 Greater Dublin Drainage Scheme plan for creation of a Blackditch-Glenaulin scheme, dated June 1979 (provided via email from 

DCC on 12/08/2024) 
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Figure 2-8 Undated drawing indicating diversion of Blackditch Stream to Glenaulin Stream (DCC, 2024) 
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Figure 2-9 Modern catchment boundaries as per GDSDS Phase 1 (Dublin Drainage 

Strategy, 2006) 

 

Figure 2-10 Snippet of the catchment schematic for GDSDS Phase 1 showing the 

bifurcation of the historical Blackditch catchment (Dublin Drainage Consultancy, 

2006) 
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2.3 Other drainage information 

Approximately 230m of open channel extends from outside Wheatfield Prison along 

the fence line from west to east at the northern boundary of Cloverhill Estate off 

Cherry Orchard Green. This surface drainage was not reflected in any drainage data 

obtained. The channel is approximately 0.8 m wide and 1 m deep, is straight, and 

has a trapezoidal geometry resembling an artificial ditch. Vegetation was terrestrial 

and it was strewn with rubbish (Figure 2-11). The ditch was completely dry during the 

June 2024 visit, and it was clear from the July 2024 site visit that there can be flow in 

the culvert at the proposed development site without any evidence of flow in this 

ditch. 

 

Figure 2-11 Drainage ditch looking upstream towards the prison 

The ditch disappears into a very short culvert before opening back up again to flow 

briefly southward, before entering a second culvert under the Cloverhill Estate (as 

shown in Figure 2-12). This second culvert opening was almost completely blocked 

with rubbish and had a concrete lip of approximately 5cm. This lip would likely 

interrupt any downstream sediment transport, although there was no evidence of any 

active sediment dynamics or exposed sediment along the bed. 
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Figure 2-12 Ditch looking downstream as it flows south to the main culvert under the 

Cherry Orchard Avenue estate 

A small drainage channel joins the west-east ditch immediately before the first 

culvert via a pipe (which has small capacity, suggesting it does not take a large 

volume of flow) (Figure 2-13). This drainage channel runs along the line of trees 

visible in the aerial imagery which was revealed to be a tall and heavily overgrown 

embankment (suspected to be spoil from the development of the nearby estate, 

access was difficult). It was dry on inspection (Figure 2-14).  
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Figure 2-13 Piped connection from the small drainage channel along the treeline to 

the ditch 

 

Figure 2-14 Small drainage channel near the line of trees and embankment 

 

 



 

JBAI-XX-XX-EN-RP-0001-S3-P03-PrePart 8_Hydromorphology_Assessment              
26 

2.4 Summary 

Review of historical maps and drainage data has produced two working hypotheses 

about the modern route of the Blackditch Stream, each with implications for the likely 

flow regime within the culvert proposed for daylighting. 

Working Hypothesis 1: The Blackditch Stream has been incorporated into the 

stormwater network through Cherry Orchard i.e., the culvert includes the 

watercourse. This is based largely on alignment of the historical routes of the stream 

and the stormwater drainage network from historical DCC maps (dated 1975) and 

description in Sweeney (2017). Under this hypothesis, the flow regime in the culvert 

would be expected to contain some level of perennial flow along with stormwater. 

The GDSDS suggests the contributing area of the Blackditch Stream west of the 

M50 has been reduced from its historical extent, raising the possibility of notable 

reductions in the perennial flow component compared with historical flows (i.e., flow 

may only be intermittent). 

Working Hypothesis 2: Immediately east of the M50 the Blackditch Stream was 

diverted northwards into the Glenaulin Stream system in approximately 1979/1980 

coincident with the development of Wheatfield Prison. This is based on historical 

drainage documents from DCC. Under this hypothesis, the culvert contains only 

stormwater inflows and the flow regime would be expected to be episodic. 

Based on the above two scenarios, the initial conclusion was that it was impossible 

to determine the modern route of the Blackditch Stream with any confidence, and 

therefore impossible to conclude whether the culvert proposed for daylighting 

contains the Blackditch Stream watercourse.    

However, the DCC WFD team provided anecdotal evidence during a meeting on 10 

September 2024 that lends support to Working Hypothesis 1. That is, that works to 

incorporate the Blackditch Stream into the stormwater network were observed by the 

Council during 1980-1982 and the stream was flowing during the works (DCC WFD, 

2024). 

Based on this updated information from the DCC WFD team, the balance of 

evidence favours Working Hypothesis 1 i.e., that the modern route of the 

Blackditch Stream lies within the stormwater network. Therefore, it is 

considered likely that the culvert proposed for daylighting contains the 

Blackditch Stream watercourse. The possibility that the historical catchment 

area has been reduced, and the perennial flow component of the stream 

reduced from historical conditions, remains.    

As such, two key questions will be critical to informing design. Firstly, what is the 

nature of the flow regime within the culvert i.e., is flow perennial, intermittent or 

episodic? This has direct implications for what morphology could be supported by 

the daylighted system and therefore what kinds of physical habitat could be expected 

to develop. The second question therefore is what morphological benefit could be 

expected under the proposed design?  
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3 Assessment of current condition 

3.1 Hydrology  

3.1.1 Surface water hydrology 

Limited data were available to clarify the nature of the flow regime within the 

culverted watercourse. 

Normal flow conditions 

No published data were obtained for normal flow conditions however, a small 

amount of information has been gathered from ongoing DCC monitoring in 2025 

(Figure 3-1), site observations in 2024, and an historical 2002 report.  

Data collected at the upstream end of the culvert between February and June 2025 

indicate water depth of approximately 150mm with small, flashy peaks that are likely 

a response to rainfall (Figure 3-2) (DCC, 2025). Rainfall responses appear to be very 

short in duration, which is expected for a small, highly urbanised catchment. 

Observations were made during the July 2024 site visit that inspected the culvert via 

several manholes and found: 

• The invert levels at each side of the site were confirmed as those on the 

design drawings. 

• There was a significant flow of water running through both manholes i.e. 

under the proposed development site. Depth of water was around 100mm 

to 140mm in the centre of the culvert, however it was not possible to 

measure accurately. 

• The weather was dry but there had some rain during the previous evening/ 

night. 

• The water seemed fresh and “clean” with no real evidence of debris / solid 

matter / pollution. However, no water quality sampling was carried out. 

• The manhole at the north-west corner of the site received significant flow 

from the 1350mm culvert (from the west) but also from the 750mm pipe 

(from the south). 

• The open drainage ditch immediately north of the Cloverhill Estate was 

dry. 

The June 2024 site visit had also revealed the ditch immediately north of the 

Cloverhill Estate to be dry and observed flow downstream in the Galblack Stream.  

Appendix E of Phase 2 of the GDSDS summarises monitoring of the culvert at the 

downstream end of the proposed site between June and August 2002 (Flow Monitor 

Location 4 from that report). That study noted a good depth and velocity response to 

rainfall but some evidence of poor flow conditions during the 9-week observation 
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period (Dublin Drainage Consultancy, 2006). This raises the possibility of intermittent 

flow conditions during dry periods. However, there was sufficient water within the 

culvert to obtain samples during a later water quality monitoring campaign in 

June/July 2018. The DCC WFD team advised that this was evidence in support of 

reasonable baseflow conditions given: i) a milk carton is used to extract the water for 

sampling and there must be sufficient depths for this to be possible, and ii) repeat 

sampling was possible during the two-month period (DCC WFD, 2024).   

Storm flow conditions 

Flow data were extracted from the GDSDS Infoworks model for the upstream end of 

the culvert at link SO08334201.1. These modelled flows are associated with 60-

minute peak storm events for a range of rainfall return periods (Figure 3-3).  

Evidence is more supportive of a perennial or intermittent flow regime, but this 

cannot be concluded with confidence given the lack of long-term continuous 

flow data and reliance on anecdotal observations. The flashy response to 

rainfall suggests there is little variation in water level/flow under normal 

conditions, and the river only exhibits very short periods of water level/flow 

variation during storm events. There is also no definitive proof that zero flow 

conditions or prolonged low flow conditions do not exist. As such, there 

remains no guarantee that a sufficient normal flow regime exists within the 

culverted watercourse to support healthy hydromorphological functioning of 

the daylighted stream. 
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Figure 3-1 Stations associated with the DCC water level and quality monitoring programme (DCC, 2025) 
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Figure 3-2 Water level data dated February-June 2025. The current invert level of the culvert is 48.1 mOD (DCC, 2025) 
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Figure 3-3 60-minute storm peak flow events at the upstream end of the culvert at the proposed development location 
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3.1.2 Ground conditions and groundwater 

Table 3-1 summarises the ground conditions at the proposed development location, 

and an approximate invert level for the transition between materials. These levels 

are a rough interpretation of the ground investigation (GI) data because there is 

variation across the site. It is also important to note that there are fewer GI test sites 

within the proposed daylighting envelope i.e., the centre of the development 

boundary. Most GI test sites were in the eastern and western sides and along the 

embankment at the south.  

Table 3-1 Ground conditions at the proposed development location (IGSL, 2024) 

Material type Description Approx. elevation 
(m OD) 

Topsoil Variable thickness indicating 
anthropogenic placement rather 
than natural development in situ. 

Surface 

Made Ground Soft to firm slightly sandy, slightly 
gravelly CLAY. Includes some 
brick, wood, and glass fragments. 
Occasional cobbles. 

Natural soils were observed in one 
trial pit and described as sandy 
gravelly SILT with sub-angular 
gravel. 

52.2 

Weathered till Firm slightly sandy slightly gravelly 
SILT/CLAY with occasional 
cobbles. The base of the 
weathered till is described as stiff 
to very stiff over-consolidated till 
i.e., there is a clear change in 
stiffness with depth. 

51.0 

Lodgement till Very stiff gravelly CLAY with 
occasional cobbles. At the base of 
some boreholes, a dense fine to 
coarse sized angular gravel layer 
was found. This is likely weathered 
bedrock at the transition between 
the lodgement till and bedrock. 

49.0 

Bedrock Lucan Formation of limestones and 
interbedded shales. 

47.5 

 

The GI recorded several groundwater strikes that were classified either Slow or 

Moderate based on the observed water rise (if any) in the borehole. The location and 

elevation of groundwater strikes is shown at Figure 3-4. Key findings include: 
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• Some perched groundwater within superficial strokes in Made Ground. 

Seepage only. 

• Two strikes within the weathered till in the western half of the site. Both 

locations describe greater coarse sediment (gravel and cobble) content 

that some other locations indicating there is local variation within this layer. 

The rate of flow was described as Slow.  

• A monitoring standpipe installed at one of these weathered till locations 

has recorded a monthly groundwater level since March 2024. Results 

show water level changes of approximately 1m, indicating potential for 

seasonal change. 

• Majority of strikes occurred at or very near to the lodgement till/bedrock 

boundary. The rate of flow was described as Moderate, with notes that 

groundwater did not rise in any borehole to an appreciable extent. 

• Two soakaway tests reported low to negligible permeability within the 

made ground layer limited by the clay content. The report also notes that 

these clay soils would not be suitable for conventional soakaways. 

 

 

Figure 3-4 Groundwater strike locations and elevations (m OD) (IGSL, 2024) 
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3.2 Morphology 

Application of the RHAT assessment methodology resulted in classification of the 

current hydromorphological condition of the culverted watercourse as Bad, given it 

yields a score of zero.  
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4 Assessment of proposed design 

4.1 Description of proposed development 

Construction of mixed-use development of 171 residential units and neighbourhood 

centre on a site of c.3.64 ha bound by Cherry Orchard Meadow, Blackditch Road, 

Croftwood Crescent and Cherry Orchard Avenue, Cherry Orchard, Dublin 10, which 

will consist of the following:  

• Construction of new neighbourhood centre block at the corner of 

Blackditch Road and Cherry Orchard Avenue, ranging in height from 4 to 5 

storeys comprising; 4 no. retail units (599 sqm retail space) and 3 no. 

community, arts and cultural space units (total 615 sqm) at ground floor 

level; and 107 ‘Older Persons’ apartment units (94 no. 1-bed and 13 no. 2 

bed) on all floors; and stores, bin and bicycle storage and a plant room. 

• Construction of 64 no. 2 storey semi-detached/terraced houses (13 no. 2-

bed and 51 no. 3-bed) arranged in 3 clusters facing adjoining roads and 

new internal streets. 

• Provision of a new central park extending from Cherry Orchard Meadow to 

Cherry Orchard Avenue comprising 0.76 ha public open space which 

includes a restored watercourse feature from the daylighting of the 

Blackditch Stream (currently culverted underground), play area, civic 

plaza, pedestrian bridge and walkways along the stream. 

• A total of 638 sqm communal open space. 

• Provision of 91 no. car parking spaces, 4 no. motorcycle spaces and 1 no. 

loading bay. 

• Provision of 228 no. bicycle parking spaces. 

• Three vehicular accesses are proposed from Blackditch Road, Cherry 

Orchard Meadow and Cherry Orchard Avenue.  

• Road works and public realm improvements along Cherry Orchard Avenue 

between Blackditch Road, Croftwood Crescent comprising; demolition of 

roundabout at junction of Cherry Orchard Avenue and Cherry Orchard 

Grove and replacement with a T-junction; new pedestrian crossings and 

relocation of 2 no. existing bus stops (Stop ID:2909 and Stop ID: 7507). 

• Site clearance works including removal of existing fencing surrounding the 

site.  

• Boundary treatments, public lighting, drainage works, traffic calming 

measures, new pedestrian crossings, internal roads and footpaths, 

landscaping and ESB substation.  

• All ancillary site services and development works above and below 

ground.   
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4.2 Proposed daylighting design 

The proposed daylighting of the culverted watercourse is an objective under the City 

Development Plan 2022-2028, which outlines river restoration policies including 

supporting the delivery of flagship projects in the Camac River Corridor. As such, the 

proposed design sought to create public open space within the social housing 

development that features multiple different spaces to encourage community 

congregation and children's play and provides aesthetic appeal for the private open 

spaces (balconies) in the residential buildings, while also achieving environmental 

benefits for the river and riparian environment. 

The culverted watercourse will be diverted from its current alignment diagonally 

underneath the proposed development site (NW to SE) to instead track the 

residential road for Cherry Orchard Meadow at the northern boundary of the site 

(underground, this is a culvert diversion). Then, at approximately the middle of the 

site where on the surface the footpath enters the greenspace from Chery Orchard 

Meadow, the culvert will be daylighted through to the southern site boundary. 

Opening the full length of culvert would significantly reduce the available land for 

development. 

Design drawings for the daylighted watercourse are shown in planform (Figure 4-1) 

and cross-section (Figure 4-2). No hydrological analysis or hydraulic modelling were 

employed in the development of the channel design, noting this project is not at 

detailed design stage. The design assumes that flow is present within the 

watercourse for the majority of an average year. The design also accounts for the 

historic raised ground levels at the proposed development location (approximately 1-

1.5m higher than surrounding road level). The following sections describe the design 

for the main morphological components: 

• In-channel:  

o Sinuous planform for the first half of the daylighted length and then a 

straight section as it reconnects with the downstream culvert.  

o A shallow 3m wide channel is proposed within a broader excavated 

15m envelope (approximately 5-7m either side of the channel). 

o Sinuous low flow channel within the 3m channel width achieved using 

alternating inset berm features. 

o Channel bed and banks composed of existing in-situ material at 

excavated depth. 

• Banks:  

o Bank materials are natural along the full length of the proposed 

daylighted length. 

o No detail is provided about planting or targeted vegetation 

assemblages. 

o Piped stormwater inflows enter the daylighted channel at the left bank 

immediately upstream of where the watercourse enters the 
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downstream culvert. This includes a concrete headwall at the outflow 

into the daylighted channel. 

• Riparian:  

o The design defines a narrow riparian zone approximately 5-7m either 

side of the proposed channel. This features natural ground conditions 

and is designed without provision for public use or access i.e., this area 

is designed to be free from human activity. This riparian zone is divided 

into a streamside zone and a middle zone.  

o No detail is provided about planting or targeted vegetation 

assemblages. 

• Outside the riparian zone: The area outside of the riparian zone features 

public use areas such as a terrace with large concrete sitting steps, 

footpaths, and a public play area. 
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Figure 4-1 Proposed site layout (SHA, 2025) 
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Figure 4-2 Proposed cross-section detail through daylighted channel (SHA, 2025)
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4.3 Hydrology assessment 

4.3.1 Surface water inflows 

A hydraulic model was built for the purposes of a flood risk assessment and 

simulated peak storm flow events for a 10 and 1000-year return period (JBA, 2025). 

Model results reveal the proposed excavation envelope (i.e. including the streamside 

and middle zones either side of the channel) can convey all modelled peak storm 

flow events. This means that under these conditions, flows will spill into the narrow 

riparian zone. During detailed design, hydraulic modelling is recommended to 

confirm the hydraulic conditions within the daylighted watercourse under both flood 

and low flow conditions. 

It has not been possible to confirm the nature of flows in the culverted watercourse. 

Based on the limited evidence available, it is suspected that the flow regime is 

perennial or intermittent. There is no guarantee that the watercourse does not 

feature zero flow conditions or periods of very low flow conditions. It may respond 

very quickly to storm events. 

Without guarantee of a sufficient normal flow regime within the culverted 

watercourse (i.e., a range of flow conditions across the year rather than just episodic 

higher flows after rainfall and prolonged low flows between events), there is a risk to 

the potential hydromorphological functionality of the daylighted watercourse. For 

example, prolonged low flow conditions would mean a lack of diversity of hydraulic 

habitats for aquatic species (in this context, primarily flora). Any sediment 

mobilisation would be limited to erosion, transport, and deposition during storm 

events, which can create some geomorphic features but is unlikely to create 

extensive riffle/bar/pool features typical of perennial lowland watercourses (and that 

would likely be the natural form in this specific morphological setting). 

4.3.2 Connection to groundwater 

The GI data reveal that the proposed channel (upstream invert 48.00, downstream 

invert 47.58 m OD) will be constructed within the lodgement till. This is within the 

elevation range at which Moderate groundwater strikes were reported, suggesting a 

possible connection to groundwater inflows, depending on the seasonality of 

groundwater storage and transmissivity in these layers. However, there is not 

sufficient data to confirm whether the daylighted watercourse would receive regular 

groundwater inflows. 

The two Slow groundwater strikes in the shallower weathered till suggest that some 

limited lateral supply may also occur should this local, more permeable layer be 

intersected and depending on the seasonal nature of that supply. The excavated 

envelope may also therefore experience areas of seepage from intersection with 

perched groundwater within the made ground.  
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The low permeability of the weathered and lodgement tills mean losses from the 

channel to groundwater are unlikely. The maximum depth of the excavation at 

47.58m OD does not reach the recorded level of the weathered rockhead, meaning 

direct interaction with this gravel layer and potential loss of water is considered 

unlikely based on the limited borehole data available (though noting the lack of 

boreholes within the proposed daylighting envelope i.e., the centre of the 

development boundary).  

4.4 Morphology and RHAT assessment 

Whilst acknowledging the uncertainty about the flow regime (see Section 4.3.1), the 

assessment assumes a perennial flow regime, or an intermittent flow regime where 

flow is expected in the daylighted channel for the majority of the year. It also 

assumes that the first working hypothesis holds i.e., that the culvert contains the 

Blackditch Stream and daylighting represents restoration of a natural watercourse. 

On that basis, application of the RHAT assessment methodology to the proposed 

daylighting design resulted in classification of the likely hydromorphological condition 

of the watercourse as Moderate (Table 4-1).  

Daylighting the watercourse would represent a fundamental improvement to its 

current culverted condition. The proposed design adequately embeds 

hydromorphological principles to support naturalised flow and sediment processes in 

so far as this is possible given no hydrological analysis or hydraulic modelling were 

employed in the development of the channel design. In-channel features offer some 

potential for diversity of flow conditions, and the protection of the narrow riparian 

zone as a natural (i.e., not for human use) area provides opportunity for 

naturalisation of the daylighted area over time. However, the historic raising of the 

ground levels in the site and the deep culvert invert levels severely restrict the 

potential gradient of the daylighted channel, while public use objectives limit the 

width of the riparian zone. As such, the ability to achieve a score greater than 

Moderate is considered unlikely. Without the assumption around perennial or 

intermittent flow, the RHAT score would likely be lower (i.e., Bad).  

The single thread channel form is appropriate for the landscape setting, and the 

proposed geometry offers some variation in channel width and therefore flow depths 

and speeds. This is achieved via inset berm features placed sequentially along left 

and right banks to create local river bed narrowing and a sinuous low flow channel. 

By concentrating flow within the low flow channel, this should contribute to the 

flushing of fines from the bed substrate and promote targeted fine sediment 

deposition along the berm features that would be expected to consolidate and 

vegetate over time. This is important given urban runoff pressures in the catchment 

are likely to contribute fine sediment. This in-channel design therefore supports 

improvements in water quality as it pertains to fine sediment along with the creation 

of different in-stream habitats (assuming perennial flow and upstream sediment 
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supply). To refine this design (e.g., precise feature placement, sizing and material 

sizing), hydraulic modelling of flow conditions up to bankfull is recommended. 

Given the uncertainty around flow volumes under normal flow conditions, the low 

gradient of the daylighted channel raises the distinct possibility of slow to sluggish 

flows under normal flow conditions, even with local river bed narrowing. This may be 

relevant to water quality issues that exist in the vicinity of the site and are subject to 

a separate programme of works within DCC. The proposed design maximises the 

gradient as much as is possible given constraints with the stormwater network at the 

upstream and downstream ends. It is appropriate that the design uses in-channel 

features that extend across only part of the river bed width. In contrast, in-stream 

features such as riffles that would extend the full river bed width would risk ponding 

of flow, leading to stagnation and a possible eyesore/smell. 

The channel will be composed of natural indigenous sediments at excavated depth. 

This is weathered/lodgement till defined as slightly sandy, slightly gravelly silt/clay, 

meaning the substrate is overall fine. Revegetation is expected to be slow but could 

be aided by introduction of some coarse gravels and targeted seeding. Habitat 

potential will be strongly dependent on naturalisation of vegetation over time. 

The riparian zone provides an opportunity for the watercourse to connect laterally to 

the broader riverine environment. The proposed riparian zone is notably narrower  

(5-7m) than the ideal 10m recommended by IFI, and 20m recommended in the 

RHAT guidance, however the need to balance room for the watercourse with the 

public use objectives necessitates some compromise.  

The full daylighting window (i.e., in-channel environment plus wider 

riparian/floodplain zone) is expected to contain flood flows up to and including the 

1000-year event. As outlined in JBA (2025), this most extreme event does reach the 

lateral margins of the daylighted envelope, but with very shallow depths and low flow 

velocities. This does not raise concerns from a geomorphological perspective or 

influence the RHAT scoring provided below. 

Overall, the proposed daylighted channel design shows good intention to improve 

watercourse condition from its culverted state and an attempt to be consistent with 

the principles for development within the river restoration corridor (noting the 

assumption about the nature of the culverted watercourse as containing the 

Blackditch Stream). However, there remains a high degree of uncertainty around the 

hydromorphological functioning of the daylighted channel given the lack of 

understanding around low flow hydrology and absence of hydraulic modelling to 

inform design.  
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Table 4-1 RHAT assessment for the proposed daylighted channel design 

Criteria Score Classification Justification 

Channel morphology 
and flow types 

3 Good Assuming perennial flow, varied in-channel geometry provides a sinuous low 
flow channel. Inset berms should support flushing of the low flow channel and 
targeted deposition of incoming fine sediment under higher normal flow 
conditions.  

Channel geometry cannot be further constrained without normal flow information 
and ideally hydraulic modelling. It may still be over-wide for the flow regime but 
the inset berms will provide useful narrowing. 

Channel gradient is low at approximately 0.35%, which is the maximum possible 
at the site as constrained by the invert levels of the pipes are the upstream and 
downstream ends. Flow diversity would be expected to be low given this 
gradient, but some variation in velocity should be achieved using the inset 
berms. 

Channel vegetation 2 Moderate Channel bed is composed of natural indigenous sediments at excavated depth. 
This is weathered/lodgement till defined as slightly sandy, slightly gravelly 
silt/clay, meaning the substrate is overall fine. Revegetation is expected to be 
slow but could be aided by introduction of some coarse gravels and targeted 
seeding. 

Substrate diversity 
and condition 

2 Moderate Channel bed is composed of natural indigenous sediments at excavated depth. 
This is weathered/lodgement till defined as slightly sandy, slightly gravelly 
silt/clay, meaning the substrate is overall fine. Existing lack of any upstream 
coarse sediment supply, along with uncertainty about how the channel will 
interact with the natural till, means long term condition of the bed is uncertain. 
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Criteria Score Classification Justification 

Barriers to continuity 2 Moderate The downstream culvert will feature a trash/access screen but is not expected to 
disrupt downstream sediment transport. However, the 90-degree bend in the 
Blackditch Stream once it re-enters the culvert at the downstream end may 
provide an hydraulic brake and promote sediment deposition. Given the 
uncertainty around future sediment dynamics in the channel, particularly for 
coarse sediment, this should be monitored to identify any long-term risk to 
culvert capacity. 

Channel geometry cannot be further constrained without normal flow information 
and ideally hydraulic modelling. It may still be over-wide for the flow regime even 
with the inset berms and the useful narrowing they will provide. 

The pedestrian bridge across the channel is expected to be single span between 
the retaining walls that demarcate the boundary between the Middle and Outer 
zones. With no supporting structures within the channel or wider riparian zone, 
there is no expected impact on continuity of sediment transport. This could be 
confirmed through hydraulic modelling during detailed design. 

Bank structure and 
stability 

L: 1 

R: 1 

L: Moderate 

R: Moderate 

Natural bank materials are in place and the watercourse can interact with the 
banks. Banks are likely to be stable even at the upstream bend given the 
resistant clay nature of the natural bank material. 

However, bank geometry is constructed and not natural, though it may 
naturalise with channel adjustment over time. 

The small section of artificial bank material on the right bank near the terrace 
area is approximately 29% of the right bank total length.  

Bank and bank top 
vegetation 

L: 1 

R: 1 

L: Moderate 

R: Moderate 

Assumes a biodiverse planting strategy is employed, but it is uncertain whether 
bank materials and the hydrology will support these. This would need to be 
monitored over time and vegetation assemblage modified or supported through 
ongoing management. 
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Criteria Score Classification Justification 

Riparian land use L: 1.5 

R: 1.5 

L: Good 

R: Good 

All human activities are excluded from the designated Streamside and Middle 
zones, which are maximum 7m at their widest extent. This is narrower than the 
ideal recommended 10m by IFI, and 20m recommended in the RHAT guidance, 
however is a necessary compromise given the conflicting objectives for the use 
of the space (i.e., environmental versus public use), and the deep nature of the 
invert level relative to existing ground (i.e., volume of excavation required for the 
environmental ideal vs the room that is needed to support the housing 
objective). Infrequent storms are expected to spill into the narrow riparian zone. 

Floodplain 
interaction 

L: 1.5 

R: 1.5 

L: Good 

R: Good 

This has been assessed as a general lateral connectivity criterion. Lateral 
connectivity is enabled with this design through the creation of an approximately 
15m wide river corridor. There are no restrictions to the channel connecting with 
the streamside and middle zones. The precise spatial and temporal nature of 
this connectivity for peak flow events, and consequent influence on channel 
behaviour and form, could be examined through hydraulic modelling during 
detailed design. 

Total score 19 

Overall 
classification 

Moderate 
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4.5 Overall hydromorphological assessment 

Assessment of the proposed daylighted channel design has essentially asked three 

questions. 

Do hydrological conditions exist to support the daylighted channel as a 

perennial watercourse? 

Limited. There is limited available data about the flow regime of the culverted 

watercourse. The evidence is more supportive of a perennial or intermittent flow 

regime, but this cannot be concluded with confidence given the available data. There 

is no evidence that the culverted watercourse supports a range of flow conditions 

across the year rather than just episodic higher flows after rainfall and prolonged low 

flows between events. With no clear restriction in downstream flow conveyance, 

flows during storm events would be expected to pass downstream and recede to low 

flow conditions within a few hours. Ground investigation data also suggest the 

daylighted watercourse would not receive regular groundwater inflows. Any lack of a 

sufficient normal flow regime would pose a serious challenge to hydromorphological 

function and public amenity values. 

Does the proposed design represent an improvement to current 

hydromorphological condition?  

Yes. In principle, the daylighting of any natural watercourse is an improvement on 

culverted condition. The RHAT assessment indicates the proposed design 

represents a potential improvement in hydromorphological condition from Bad to 

Moderate. Assuming perennial flow conditions, the Moderate classification reflects 

the intention to create in-channel flow diversity and support naturalisation of an 

integrated channel-riparian zone, both of which are intended to promote habitat 

creation.  

Is the proposed design consistent with the river restoration policies as 

outlined in Chapter 9 of the City Development Plan?  

Yes and no. In principle, the proposed daylighting design supports the development 

principles of: i) improved lateral connectivity between rivers and their floodplain, ii) 

supporting the creation of habitats, and iii) enabling continuity along the river bank. It 

also supports several policy objectives (e.g., SI8 and SIO7). While it falls short of 

achieving the requirements of objective SI10 which is for a minimum 10-15m riparian 

zone either side of the channel, it is designed to be free from human use activities 

and as such, is consistent with the intention of the policy that the riparian zone be a 

natural area where land uses and activities that would impinge on habitat quality are 

avoided. The necessary compromise in riparian zone width to balance environmental 

and public open space and useability objectives highlights a potential conflict 

between these Chapter 9 and other development plan objectives. The ability to 

achieve both sets of objectives concurrently at this location will be limited by the 

available space, raised ground and deep setting of the culvert.  
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The overall conclusion of the hydromorphological assessment is that 

daylighting is a reasonable objective given the culverted watercourse likely 

contains the natural Blackditch Stream.  

The proposed design is Recommended in Principle because it appropriately 

embeds hydromorphological principles to support naturalised flow and 

sediment processes. This recommendation is given in principle only given the 

design has not been developed in consideration of both normal and flood flow 

conditions, which is standard practice for river restoration design. Further 

work is needed to clarify the normal flow hydrology and this should be used to 

inform a further design stage (e.g., detailed design). 

While the proposed design does not strictly meet objective SI10 of Chapter 9 

of the City Development Plan 2022-2028, the ability to achieve this objective 

regarding creation of a suitable riparian zone appears limited given the 

necessary compromise with public open space and useability objectives. The 

proposed design maximises the potential for a natural riparian zone as far as 

is possible.  
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5 Conclusions and overall recommendation 

5.1 Conclusions 

The hydromorphology assessment of the proposed daylighting project has revealed 

a heavily modified catchment that has been reduced by approximately one half of its 

historical area. On balance, the evidence favours the hypothesis that the modern 

route of the Blackditch Stream lies within the stormwater network and is contained 

within the culvert underneath the proposed development site.  

The reduction in catchment area raises the possibility that the perennial flow 

component of the stream is reduced from historical conditions. A lack of long term, 

continuous hydrological data (particularly around normal flow conditions) means 

there is a lack of clarity about the nature of the flow regime in the culvert (i.e., 

perennial or intermittent). There is no evidence that the culverted watercourse 

supports a range of flow conditions across the year rather than just episodic higher 

flows after rainfall and prolonged low flows between events. Our assessments have 

assumed a perennial flow condition where there is continuous flow through the 

culvert at the site for most of the year. 

Application of a modified form of the RHAT methodology has revealed the proposed 

daylighting design represents a potential improvement in hydromorphological 

condition from Bad to Moderate. In-channel features offer some potential for diversity 

of flow conditions and the protection of the narrow riparian zone (i.e., not for human 

use) provides opportunity for naturalisation of the daylighted area over time. The 

need to balance environmental objectives with that of the social housing 

development, and the complicated nature of the raised ground within which the 

daylighting and development are proposed, means that compromises around the 

width of the riparian zone have been made. As such, the ability to achieve a score 

greater than Moderate is considered unlikely. Without the assumption around 

perennial or intermittent flow, the RHAT score would likely be lower (i.e., Bad) and 

the daylighted channel could resemble a field drainage ditch likely to have low flow 

for much of the time. This aesthetic risk is managed through the carefully considered 

landscape and public realm design. 

The final score is at the very top of the Moderate band and makes necessary 

assumptions about vegetation growth following planting for both the in-channel, bank 

and riparian environments. There is also uncertainty about bed condition under the 

prevailing flow and sediment transport dynamics. Recommendations for 

implementation of the project are provided in Section 5.2. 
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Daylighting of the natural watercourse is considered a reasonable objective. 

The proposed design is Recommended in Principle because it appropriately 

embeds hydromorphological principles to support naturalised flow and 

sediment processes. This recommendation is given in principle only given the 

design has not been developed in consideration of informed normal and flood 

flow conditions, which is standard practice for river restoration design.  

While the proposed design does not strictly meet objective SI10 of Chapter 9 

of the City Development Plan 2022-2028, the ability to achieve this objective 

regarding creation of a suitable riparian zone is limited given the necessity to 

compromise with public open space and useability objectives. The proposed 

design maximises the potential for a natural riparian zone as far as is possible.  

5.2 Implementation  

5.2.1 Detailed design 

On the basis that no further normal flow hydrology data will be obtained in support of 

this project, then there will be no further design refinement from a hydraulics and 

geomorphological perspective (e.g., specify design levels for inset berm features 

based on flow hydraulics). To implement the design as proposed, specification of 

technical drawings and construction materials is expected to utilise existing available 

information.  

It is strongly recommended that a Landscape Specialist with Ecology expertise, or an 

Ecologist, specify a planting regime for the in-channel and riparian environments that 

considers the uncertainty around hydrological conditions and proposed morphology 

of the design. This will help to manage aesthetic risk of the design in terms of 

landscape appeal and inform required maintenance. This includes specification of 

appropriate vegetation at the upstream end of the daylighted channel to assist with 

filtration of flow for improved water quality (noting this should only be reasonably 

expected to target interception of fine sediment rather than filtration of hydrochemical 

or bacterial pollutants, if relevant).  

5.2.2 Post-construction 

The assessment outlined in this report has clearly identified that some uncertainty 

exists around how the daylighted stream will perform in terms of future 

hydromorphological function and ecological condition. As such, it will be critical to 

undertake a monitoring programme during the post-construction phase to:  

i) assess how the environment is responding to the implemented design i.e., "How is 

the scheme bedding in?", and  

ii)  iterate the design as required through adaptive management i.e., make minor 

design 'tweaks' to the as-constructed landscape and river system, as more becomes 
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known about ecological and hydromorphological response. This requires the design 

to facilitate future adjustments without material alteration to the proposed design.  

Table 5-1 proposes a suitable monitoring programme, assuming that construction 

works are complete by the end of any given summer. Roles are proposed for a 

suitably qualified Civil Engineer, Geomorphologist, and Ecologist. It is expected that 

whoever takes the development in charge (i.e., is responsible for channel and land 

management post-construction and over the long term) - likely Dublin City Council -

would commission this monitoring and act as decision maker for any subsequent 

recommended actions.   

Several risks are managed through this monitoring programme. Repeat visual 

assessment of channel form over time via visual and topographic1 surveys will help 

to identify any erosion/scour that could be problematic for infrastructure (such as the 

concrete steps or downstream culvert). Repeat riparian ecology surveys during the 

ideal spring/summer survey window will help to identify ecological response to the 

daylighting, informing landscape appeal and potential/required maintenance 

requirements. They may also identify early on whether planted vegetation is growing 

or whether changes should be made to improve landscape appeal. Repeat 

hydromorphological RHAT surveys (same timing as ecology survey) will help to 

understand stream response to daylighting, identify any design tweaks that could 

build on the revealed fluvial dynamics to further improve hydromorphology, and 

establish the benefit of the daylighting project in terms of potential classification 

under the WFD.      

 

 

 

 

 
1 Specification as UAV flight (with RTK function), or similar method, with the aim to 

produce a georeferenced aerial imagery of the site and associated digital terrain 

model (DTM) with ground control points (GCPs) collected using a GNSS receiver in 

xyz to reduce error margin in final products and ensure comparability in time-series. 
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Table 5-1 Proposed monitoring regime post-construction to support adaptive management of the scheme 

Post-construction 
period 

Expertise required Purpose of survey Methodology 

On completion Topographic 1. To obtain as-built levels across the daylighted 
envelope, including channel margins and break of 
slope in-channel. 

1. UAV flight with ground control points, or 
similar method. 

Winter/ within 6 
months 

Civil Engineer and 
Geomorphologist  

1. To identify channel response to high flow conditions 
to manage any scour risk to critical infrastructure. 

1. Site walkover and visual assessment 

Spring-Summer/ 
within 12 months 

Ecologist 
Geomorphologist 

1. Ecologist to identify extent of revegetation from 
planting and advise any modifications if vegetation isn't 
responding as expected or likely required vegetation 
maintenance. 
2. Geomorphologist to evaluate hydromorphological 
function and condition, particularly sediment dynamics 
(both upstream supply and evidence of local 
reworking), and advise any modifications to in-channel 
design. 

1. Site walkover with riparian ecology survey. 
2. Site walkover with RHAT survey. 

End of Winter/ 
Year 2 

Civil Engineer, 
Geomorphologist  
Topographic 

1. To identify channel response to high flow conditions 
to manage any scour risk to critical infrastructure.  
2. To obtain an updated topographic survey to examine 
channel change after two successive winters. 

1. Site walkover and visual assessment.  
2. UAV flight with ground control points, or 
similar method. 

Spring-Summer/ 
Year 2 

Ecologist 
Geomorphologist 

1. Ecologist to identify extent of revegetation from 
planting and advise any modifications if vegetation isn't 
responding as expected or likely required vegetation 
maintenance. 
2. Geomorphologist to evaluate hydromorphological 
function and condition, particularly sediment dynamics 
(both upstream supply and evidence of local 
reworking), and advise any modifications to in-channel 
design. 

1. Site walkover with riparian ecology survey. 
2. Site walkover with RHAT survey. 
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