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2. Executive Summary 

• The Arun Source, Arun Horsham, and Arun U/S Pallingham waterbody catchments 

are failing to achieve “good” ecological status under the WFD due to failures in fish, 

invertebrates, macrophytes and phytobenthos and water quality.  The main pressures 

that are likely impacting the health of the waterbodies include historic modifications 

and pollution from rural land managements, urbanization, and waste-water treatment. 

• In 2019, the Arun & Rother Rivers Trust (ARRT) were awarded funding through the 

Water Environment Grant for the Upper Arun Revival Project.  This project aims to 

improve the status of the Upper Arun waterbodies by delivering fish passage 

improvements and enhancements to the river and its corridor. 

• Walkover surveys of the Upper Arun river and headstreams were undertaken in 

Autumn 2019 and summer 2020 by the ARRT. A total of 35km of river were surveyed 

which included 63, 500m sections and 621 spot checks.  The surveys showed that 

habitat quality, floodplain naturalness and water quality reduced from upstream to 

downstream. 

• The main factors considered to be negatively impacting on the health of the river 

include: 

o Non-native invasive plants: six species were identified of which two (Giant 

hogweed and Himalayan balsam) were most extensive and posing the most 

risk to deteriorating riverine ecology. 

o In-channel modifications: 15 weirs/sluices were assessed. All were reducing 

natural flow and sediment deposition and eight were considered significant 

barriers to fish. 

o Improved habitat within the floodplain: 61% of floodplain habitat was 

improved grassland with less than half considered to have suitable riparian 

buffer strips.  

o Loss of bankside trees and associated features downstream of Newbridge 

Road (Arun US Pallingham waterbody catchment) 

o Low water quality: 62 water quality samples were taken and indicated a 110% 

increase in conductivity downstream of the Horsham waste-water treatment 

works, pumping station and storm overflow. This is in-line with monitoring 

data from the Environment Agency collected in 2019.  
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3. Introduction 

The Upper Arun River consists of the non-tidal reach of the river Arun and includes three 

waterbody catchments: Arun Source (GB107041012920), Arun Horsham (GB107041012310) 

and Arun U/S Pallingham (GB107041017950). Together these catchments cover a land area of 

14,888 ha and include 53km of the main River Arun and a further 260km of secondary and 

tertiary streams and 8.5km of the Wey and Arun Canal. 

 The headstreams of the river Arun arise in the St. Leonards area of the High Weald 

before converging to the east of Horsham and into the Low Weald.  The river flows through 

low-lying clay soils which has resulted in the river taking a canal-like form, characterised by 

uniform bankfull widths and low rates of lateral migration. Historically the floodplain of the 

Arun was wooded, and large woody debris would have played a significant role in creating flow 

dynamism, bed and bank erosion and bar formation. However, clearance of woodland for 

agriculture and removal of wood from within the channel to encourage water to flow through 

the system as quickly as possible has reduced the physical diversity of the rivers form. This has 

further been exacerbated by in-channel structures which have reduced natural flow and sediment 

deposition leaving the Arun a largely featureless river with reduced connections between the 

river and the floodplain.  

 Environment Agency (EA) assessments under the Water Framework Directive (WFD) 

show that the Upper Arun catchments are currently failing for a number of ecological elements: 

fish, phosphate, dissolved oxygen, invertebrates and combined macrophytes and phytobenthos. 

The main pressures associated with these elements include pollution from urban environment, 

transport network, water treatment and agriculture and the presence structures that have reduced 

the diversity of river habitats and caused barriers to fish migration.   

 Local Angling clubs who have indicated to the Arun & Rother Rivers Trust (ARRT) that 

there are issues with the recruitment and retention of angling members due to low fish numbers 

along local club stretches. Furthermore, Southern Water, who extract water from the Arun, have 

also highlighted that the untreated water from the River Arun has elevated levels of pesticides, 

specifically metaldehyde, and herbicides which are difficult or expensive to treat in-order to meet 

drinking water standards for water quality.    

 In 2019, the ARRT were awarded funding from the Water Environment Grant (WEG) 

to deliver the Upper Arun Revival Project (UARP).  This project aims to address some of the 

main issues facing the main Upper Arun river by targeting fish passage improvements and 
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delivering physical habitat enhancement/creation projects within the channel and its corridor for 

the benefit of riverine ecology.  The project also aims to work with farmers through the creation 

of a Upper Arun Farmers Group that will aim to tackle some of the wider issues relating to the 

quality of water and habitat along the river corridor.  

 To direct enhancement work and to provide a baseline for measuring the project’s 

success, a walkover survey of the main river Arun with each of the three waterbody catchments 

was carried out by experienced ARRT personnel in Autumn 2019 and Summer 2020.  Walk-over 

surveys assess the physical characteristics and quality of river habitats.  The method has been 

developed by scientists and practitioners to provide data that helps direct conservation and 

restoration of wildlife habitats along rivers and their surrounding floodplains. These surveys have 

previously been shown to be an effective method of providing ground-truthed evidence that can 

be used to prioritise resources to combat a wide range of river-based issues (Environment 

Agency, 2012). 

3.1. Scope of this report 

• This report details the main results of the walk-over survey of the main river Arun from 

its source in Handcross to Pallingham Quay.  Summaries are provided for the quality of 

river and floodplain habitat, presence of modifications and invasive non-native plants 

and water quality.  

• Recommendations are provided of where enhancements or further investigations 

should be carried out to help improve the health of the river in-line with the UARP 

objectives. 

4. Study Area 

The Arun Source, Arun Horsham and Arun Upstream Pallingham waterbodies are centred upon 

Ordnance Survey Grid Reference TQ 13799 27805.  The majority (~70%) of land is agricultural 

that is interspersed by ancient, mixed and conifer plantation woodlands and the urban areas of 

Horsham, Rudgwick and Billingshurst. The survey area comprised of the main river Arun river 

corridor between its source at Handcross and Pallingham Quay, north of Pulborough Village. 

For the purpose of this report, the river has been separated into broad reaches that correspond 

to geographical areas and/or landholdings (Figure 1).    
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Figure 1: map showing the location of the Arun Source, Arun Horsham and Arun U/S Pallingham waterbody catchments and surveyed sections of the main river Arun grouped by river reach.  Section codes are 
provided in parentheses. 



6 
 

5. Method 

The methodology used for this survey followed previous walk-over surveys that have been 

carried out across the neighbouring catchments of the Western Rother, river Ouse and river 

Adur.  The data collected fall into the following categories and are in line with the “Catchment 

Walkover Survey” information booklet (Environment Agency, 2012): 

• Channel dimensions, profile, substrate, and flow types 

• Extent of trees and associated woody features 

• Land use and riparian vegetation structure 

• Bank and in-channel features 

• Bank and in-channel modifications 

• Presence of invasive species 

• Locations of potential sediment and pollution pathways 

• Other major impacts considered to be negatively impacting on the watercourse 

 Data were collected at 10 spot check locations within discrete 500m survey sections.  

Sections varied in length where landscape features (such as roads) or changes in landownership 

represented more meaningful section boundaries. Where visible, any features that occurred 

outside of the spot check locations were still recorded in a “sweep up” and a total count of 

channel features including riffles, pools, point and side bars, weirs and outfall pipes was also 

undertaken for each section.   

 All data were collected using ESRI’s Survey123 field app for ArcGIS.  The form included 

all data related questions and provided the ability to take photos and record the location for each 

spot check, weir, outfall pipe, and sediment and pollution pathway.  The data were uploaded into 

the Survey123 geospatial cloud and analytics were extracted in both form and shapefile format 

for further analysis.  

 Water sampling was carried out at one spot check location within each survey section 

and at additional points where tributaries adjoined the main river. Measurements of pH, 

temperature, conductivity (µs/cm), dissolved oxygen (DO in % saturation) and ammonia (as N 

in mg/l) were taken in the field using a YSI Pro DSS.  

5.1. Analysis of data 

The data were summarised for each river assessment category and used to assign Habitat Quality 

Assessment scores (HQA’s) and Habitat Modification Scores (HMS’s) using criteria in Raven et 
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al. (1998). Spot check locations were visualised in ArcGIS and the associated attribute data were 

used to categorise adjacent land use types and explore the locations of in-channel features and 

modifications to determine where improvements to the river corridor could be carried out.  

Water quality results were compared with monitoring data collected by the Environment Agency 

in 2019 and was visualised against data obtained from the survey and consented discharge 

locations to identify potential point and diffuse sources of pollutants.  

6. Results 

 A total of 35km (66%) of 53 km of river were surveyed between 3rd October 2019 and 

15th June 2020.  This comprised 63 surveyed sections and 621 spot checks and included 18 

landholdings.  The average distance covered by a survey section was 480m.  The number of 

sections, distance and proportion of river that were surveyed for each of the three waterbody 

catchments is provided in Table 1. 

Table 1: showing number of river sections surveyed, total length and proportion of river surveyed for each waterbody catchment 

Catchment Number of surveyed sections 
Total length 
surveyed (km) 

% of river 
surveyed 

Arun Source 13 7.1 46% 

Arun Horsham 1 0.73 10% 

Arun U/S Pallingham 49 27 79% 

6.1. Habitat Quality Scores 

 The average Habitat Quality Assessment (HQA) score across all three waterbodies was 

42 and ranged, by section, from 20 (low) to 90 (high).  Overall habitat quality showed a 

decreasing trend from the rivers source to Pallingham Weir, with the average for Arun Source, 

Arun Horsham, and Arun U/S Pallingham waterbodies scoring 56, 31 and 38, respectively. This 

largely corresponded to the reduction in natural features from upstream to downstream, which 

explained 62% of the variation in habitat quality scores (Figure 2).  The presence of gravel riffles 

and sediment bars also decreased from upstream to downstream.  In total 217 riffles and bars 

were recorded and of these, 72% were recorded across the 23 sections upstream of the Haven 

Road at Bucks Green (Reaches 1-7), whilst no bars or riffles were present in over half of the 

remaining 40 sections downstream.  A map showing the HQA scores per survey section is 

provided in Figure 3 and photos showing the highest and lowest scoring sections are provided in 

Plate 1. 
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Figure 2: Scatterplot showing the correlation between number of bank and in-channel natural features and Habitat Quality 
Assessment Scores. 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 1: Photos showing the River Arun from the headstreams to Pallingham Weir from left to right top to bottom: Hyde 
Gill (Reach 1); River Arun through Horsham (Reach 5); downstream of Alfoldean Gauging Weir (Reach 7); Upstream of 
Lordings Lock (Reach 12), and upstream of Rowner Mill sluice (Reach 11).
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Figure 3: Map showing the Habitat Quality Assessment (HQA) scores for the surveyed sections of the river Arun. 
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6.2. River corridor habitats and woody features 

The main habitats within the Upper Arun river corridor include improved/semi-improved 

grassland, arable, urban/suburban, woodland, scrub, rough grassland, and wetland (Figure 4).  

Of these, improved/semi-improved grassland was the most extensive habitat, covering 61% of 

the total land within 50m of the bank top.  A quarter of this grassland is shown to be in higher 

level or organic stewardship agreements and 35% is within Mid-Tier Countryside Stewardship 

Agreements, however, less than half of the river within these stretches were recorded as having 

extensive (>33% of the bank, and/or >5m wide) riparian buffer strips present at the time of 

surveying.  Poaching of the banks by livestock was recorded at 56 (9%) spot check locations 

across 20 (32%) survey sections. The most extensive cattle poaching (>50% of spot checks) was 

recorded in sections AUP38, 48, 50 and 54.   Of notable value within the improved floodplain 

are relic flood channels that historically would have taken part of the main flow of water across 

the floodplain. These are now largely filled, forming shallow depressions, but are likely to hold 

some ecological value during the winter months when they will remain wetter for longer than the 

surrounding floodplain.  

 Developed land and arable land is less extensive along the River Arun corridor making 

up just 3% and 5% of land within 50m of the bank top.  Riparian buffer habitat comprising 

woodland, scrub or tall herb/rank vegetation is, however, present along the majority of river 

through these stretches. A map showing the distribution of riparian buffer strips and land in 

Environmental & Countryside Stewardship Scheme Agreements is provided in Figure 5.  

  

 

  

 

 

 

 

 

Figure 4: Pie chart showing the proportion of broad habitat types recorded within 50m of the surveyed sections of 
the Upper Arun river. 
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 The remainder (30%) of the river corridor is comprised woodland, scrub, rough 

grassland, and wetland. These habitats are more akin to the natural habitats that would have 

historically been present within the river’s floodplain and are of relatively high value compared to 

the intensively managed grassland that dominates the Upper Arun floodplain. They offer greater 

protection from flooding, help to filter pollutants and suspended sediment from water and 

provide habitat for a greater diversity of species.  The greatest coverage and diversity of semi-

natural habitat occurs upstream of Horsham (Reaches 1-4), where rough grassland, woodland, 

scrub, carr, lakes, fen and marsh make up 46% of land within 50m of the bank top.  Further 

downstream, woodland, scrub, marsh, and rough grassland are present but to a lesser extent, 

covering 25% of the river corridor habitat. Photos showing the broad habitats along the river 

corridor are provided in Plate 3, overleaf.  

 Despite the loss of semi-natural habitat from within the floodplain, bankside trees were 

present on one or banks within all surveyed sections of river.  Outside of woodland, trees were 

most extensive upstream of Newbridge Road (Reaches 1-11) where veteran oaks, ash and alder 

are dotted along the river’s edge giving the river corridor a parkland like character.  These trees 

are providing river shade, food for aquatic invertebrates and fish, and large woody debris within 

the channel which was present or extensive in all but three sections of river upstream of the 

Newbridge Road bridge. Large woody debris (LWD) is considered one of the main sources of 

habitat heterogeneity in clay dominated rivers such as the Arun as they help increase channel 

roughness, flow dynamism and sinuosity. Downstream of Newbridge Road (Reaches 12-15), 

bankside trees and associated LWD were less frequently encountered, and where present, were 

dominated by willow species with some ash and blackthorn thickets also present.  This stretch of 

the Arun is designated a SSSI for its assemblage of breeding dragonflies, including the rare 

Scarce Chaser Libellula fulva, White-legged damselfly Playcnemis pennipes and Banded demoiselle 

Caloptryx splendens which require open, well vegetated riparian margins.  A map showing the 

distribution of bankside trees and large woody debris is provided in Figure 6.  

 Ash die back and Phytophthora diseased alder are present 

along the river.  Ash dieback was recorded along three survey 

sections, all downstream of the Haven (Reaches 11-13) in the Arun 

U/S Pallingham catchment, whilst diseased alder (Plate 2) were 

recorded in nine survey sections across seven reaches (1-5, 11 & 13) 

and included all reaches surveyed within the Arun Source catchment.  

  

Plate 2: Diseased alder trees 
along Reach 2 (Goldings 
Stream, AS16) 



12 
 

Plate 3: Photos showing broad habitat types along the Upper Arun and its headstreams from top to bottom, left to 
right: Reach 1(Hyde Gill, AS05), Tall ruderal /shrubs along riverbank in Reach 4 (AS20); River Arun through 
Horsham (Reach 5, AS24); Rough/rank grassland with tall ruderal buffer strip (Reach 10, AUP17); Arable 
land with riparian buffer upstream of the A29 (Reach 7, AUP01); Improved grassland along Reach 9, AUP15); 
Cattle poaching of river bank downstream of Newbridge Road (Reach 12, AUP38); floodwater channels along 
Reach 7 (AUP4) 
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 Figure 5: Map showing extent of land within Environmental and Countryside Stewardship Scheme Agreements and riparian buffer strips where: present = <33% of 
bank/<5m wide or only present on one bank side and extensive = >33% bank and >5m wide on both banks.  
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Figure 6: Map showing the extent of bankside trees and presence of large woody debris (by the number of spot checks in which the feature was recorded by section). 
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6.3. Water quality 

Water quality sampling was carried out at 62 locations along the river and included 16, 2 and 44 

number of samples from the Arun Source, Arun Horsham, and Arun U/S Pallingham 

catchments, respectively. A table showing the average water quality results by reach (refer to 

Figure 1) is provided in Table 2 below and map showing average conductivity recorded during 

the survey and levels recorded by the Environment Agency for 2019 is provided in Figure 7. 

Table 2: Showing water quality results for different reaches along the upper Arun river. Where N = number of samples; 
Temp = Temperature in °C, pH, DO = Dissolved Oxygen (in % saturation); NH3 = Ammonia (as mg/L) and Cond 
= conductivity (in μS/cm) 
 

River Reach N Temp pH DO NH3 Cond 

Reach 1 (Hyde Gill) 5 10.70 7.45 94.40 0.00 308.00 

Reach 2 (Goldings Stream) 2 11.55 7.21 79.05 0.00 321.00 

Reach 3 1 11.00 8.01 86.10 0.01 255.00 

Reach 4 3 11.27 8.00 88.63 0.04 265.00 

Reach 5 (Horsham) 5 13.08 7.44 87.20 0.00 273.00 

Horsham A24  1 13.90 7.50 65.90 0.00 372.00 

Reach 6 (Wickhurst Lane footbridge) 1 7.52 15.70 780.00 0.01 780.00 

Reach 7 8 16.98 7.47 70.71 0.02 962.00 

Reach 8 1 11.00 7.48 84.90 0.01 799.00 

Reach 9 3 11.57 7.53 88.87 0.01 793.00 

Reach 10 8 16.19 7.54 83.75 0.01 751.00 

Reach 11 6 17.42 7.65 86.08 0.03 864.00 

Reach 12 6 15.45 7.69 82.23 0.02 872.00 

Reach 13 6 17.77 7.74 85.35 0.04 841.00 

Reach 14  6 18.98 8.00 94.65 0.06 838.00 

 

 The mean temperature across all samples was 15.2°C (range: 10°C – 19.7°C) and showed 

an increasing trend by catchment from upstream to downstream (Arun Source = 11.7°C, Arun 

Horsham = 14.8°C, Arun U/S Pallingham = 16.6°C).  The mean levels of conductivity recorded 

across all samples was 695μS/cm and showed a similar trend to temperature, increasing from 

upstream to downstream (mean values: Arun Source = 287μS/cm, Arun Horsham = 576μS/cm, 

Arun U/S Pallingham = 849μS/cm). The largest increase (110%) in conductivity was observed 

along Reach 6, in the Arun Horsham catchment between the A24 Horsham bypass and 

Wickhurst Lane footbridge (1km downstream).  These results are consistent with monitoring 

data obtained by the Environment Agency in 2019 who recorded an average 67% increase in 

conductivity between the A24 and downstream of Horsham waste-water treatment works & 

pumping station (~500m downstream).  Whilst natural causes of conductivity fluctuations can be 

attributed to drought, excessive rainfall and geology, our sampling of these two points was 
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undertaken on the same day within 1hr of each other, suggesting natural causes are unlikely. 

Agricultural runoff or a sewage leak can cause increases in conductivity due to additional 

chloride, phosphate, and nitrate ions.  The Environment Agency water quality monitoring 

suggests average increases in both orthophosphate (by 62%) and nitrate ([as N in mg/L] by 

488%) along this stretch of river. We consider agricultural causes unlikely due to the presence of 

high-quality riparian habitat between the two sampling points. The Horsham waste-water 

treatment works, pumping station and storm overflow are all located between these two 

locations and their contribution to pollutants entering the river require further investigation.  

 Further downstream in the Arun U/S Pallingham catchment, levels of conductivity 

remained high and were highest (>900μS/cm) within Reach 7. This stretch of river flows 

through improved pasture which had limited riparian edge habitat to protect the water from 

diffuse pollutants at the time of surveying.  There are also four private waste-water treatment 

works which may also be contributing to the low water quality. 

 Dissolved oxygen (DO) levels were generally high (average 84.3% saturation) and ranged 

from 52.1 to 111.3 % saturation across all sample points.  The lowest DO levels were observed 

upstream and downstream of the A29 trunk road (Reach 7) which corresponds to the stretch of 

river that had the highest levels of conductivity.  Here, the river flows through arable land and is 

impounded by Alfoldean gauging station. These factors, together with run off from the road, 

may be confounding water quality at this location of the Arun.  

 Levels of ammonia (NH3) were low across all catchments ranging from 0 – 0.1mg/L 

which correspond to “good” status for lowland high alkalinity rivers in Sussex.  
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Figure 7: Map showing field measurements for conductivity (μS/cm) averaged for each main landholding/river reach. Average levels recorded for 2019 at points sampled by 
the Environment Agency are also provided along with the location of sewage consented discharges © Environment Agency 2021. 



18 
 

6.4. River modifications 

A total of 15 structures were recording along the Upper Arun river, including five in the Arun 

Source catchment, one in the Arun Horsham catchment and 10 in the Arun U/S Pallingham 

catchment. A further nine structures are present along the Upper Arun but were not surveyed 

due to access constraints.  These included five dams associated hammer ponds located along the 

headstreams of the River Arun, a 2m weir structure at Chesworth House (downstream of W3), 

two weirs (1m and 2m in height) upstream of Provender Mill and Wanford Mill (1m height) 

located south of Bucks Green and downstream of Alfoldean gauging weir. In terms of 

fragmentation, the mean length of main river (excluding the headstreams) between structures 

equates to 3.3km with the largest stretch of 8.2km being located in the Arun Horsham 

catchment between Floodgates weir (W6) and Alfoldean gauging station (W7). 

A photo, brief description, and likely impact of each structure on fish movement and habitat for 

each of the surveyed structures is provided in Table 3 and the locations are provided in Figure 8. 

Table 3: Showing a description of the weirs recorded during field surveys of the Western Rother (upstream of Petersfield) and 
their likely impact on fish migration and habitat. 

Weir ID (Section) Description 
Impacts 

Fish migration Habitat 

W1 (AS16, Reach 2) Birchenbridge weir is a 
heritage feature associated 
with a furnace pond. The 
A281 road crosses the dam 
wall and a large weir pool is 
located at the bottom. Head 
loss of approx. 7m.  

Significant barrier 
to fish, even at high 
flows. 

Impoundment of 
sediment upstream 
of hammer pond 
has resulted in a 
flattened stream 
bed and little or no 
diversity in flow or 
channel substrate. 

W2 (AS19, Reach 3) Wooden weir located ~20m 
downstream of Sedgewick 
Lane bridge. No apparent 
function other than holding 
water levels higher through 
culvert upstream. Head loss 
of approx. 0.2m. 

No barrier to fish 
movement.  

Short section 
upstream is 
impounded.  
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Weir ID (Section) Description 
Impacts 

Fish migration Habitat 

W3 (AS20, Reach 4) Large weir on main river at 
Chesworth Farm likely to be 
associated with historic 
abstraction of water for 
farm operations. Head loss 
of approx. 1.5m 
 

Likely barrier to 
fish movement 
upstream.  

River impounded 
upstream. 

W4 (AS20, Reach 4) Penstock weir located on side 
channel around the weir on 
the main river Arun (W3).  
Apparently in place to 
maintain water levels for a 
pipe that takes water into an 
off-line pond located in 
Chesworth House. Weir in 
need of repair as being 
undercut around sides during 
peak flows. Head loss of 
approx. 3m   

Significant barrier 
to fish movement 

Riverbank 
around the weir 
is eroding 
increasing risk of 
sediment. River 
flow upstream is 
impounded.  

W5 (AS24, Reach 5) 

 

Provender Mill gauging weir 
historically used to control 
water to the Horsham Corn 
Mill. Currently used and 
owned by the Environment 
Agency for flood control. 
Head loss of approx. 4m  

Fish pass is fitted 
to this structure; 
however, it was 
unclear at the time 
of surveying 
whether this is a 
salmonid or a 
multispecies fish 
pass.      

No access 
upstream to 
define impacts on 
habitat.   

W6 (upstream AH03, Reach 
6) 

 

Floodgates Weir downstream 
of A24 Horsham bypass. 
Step weir with footbridge 
and large weir pool. Head 
loss approx. 3m 

Salmonid fish pass 
fitted to right 
bank. 

No access 
upstream to 
define impacts on 
habitat 

W7 (AUP03, Reach 7) 

 

Alfoldean gauging weir 
downstream of A29. 3-step 
weir, modified for fish 
passage. 

No barrier to fish 
movement. Baffles 
fitted on right and 
notches on the 
lower steps. 

Impounding 
water upstream 
for at least 
1.5km. 
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Weir ID (Section) Description 
Impacts 

Fish migration Habitat 

W8 (AUP21, Reach 10) 

 

Gibbons Mill Sluice. Privately 
owned asset controlling 
water away from the historic 
complex of Gibbon’s Mill. 

Alaskan A 
salmonid fish pass 
fitted, but unlikely 
to have water 
flowing through 
when sluice is 
open. Attractant 
flow for fish when 
gates are closed is 
along the Mill Leat 
(see W9). 

Impounding 
water and 
sediment for at 
least 1.5km 
upstream. 

W9 (AUP22, Reach 10) 

 

Gibbons Mill. River 
culverted through Mill.  

Significant barrier 
to fish passage.   

Impoundment of 
water upstream 
for at least 
1.5km. Large 
pool downstream 
of Mill and banks 
of leat reinforced 
in places. 

W10 (AUP25, Reach 11) 

 

Rock crest dams along 
canalised stretch of the Arun.  
These are providing diversity 
of flow along an otherwise 
incised featureless stretch of 
the river.  

No barrier to fish 
passage      

No negative 
impacts on 
habitat.   

W11 (AUP33, Reach 11) 

 

Rowner Mill Sluice. A metal 
sheet, brick, stone, and 
concrete weir associated with 
the historic Rowner Mill 
complex. Approx. head loss 
of 3m. 

Salmonid fish pass 
with holding area. 
Likely barrier to 
other fish species. 

Impounded for 
~4km upstream. 
Large weir pool 
at bottom. 
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Weir ID (Section) Description 
Impacts 

Fish migration Habitat 

W12 (AUP33, Reach 11) 

 

Rowner Mill gate and weir. A 
concrete weir with wooden 
gate located upstream to the 
east of the main Rowner Mill 
weir (W11) at confluence 
with the old Mill Leat. Head 
loss of approx. 4m. 

Barrier to fish 
although passage 
for salmonids 
eased on main 
weir. 

Impoundment of 
water and 
sediment for 
~4km upstream. 
Large weir pool 
at bottom of 
structure. 

W13 (AUP44, Reach 12) 

 

Lordings Lock weir 
comprising wooden boards 
and brick arms. Historically 
used to control water levels 
for the Wey & Arun Canal 
viaduct. Head loss of approx. 
2m 

Barrier to fish 
passage. Eel 
brushes fitted but 
dislodged from 
structure.   

Impoundment of 
water and 
sediment 
upstream. 

W14 (AUP44, Reach 12) 

 

Lordings Lock and culvert 
located on side channel 
upstream of main weir 
(W13).   

Barrier to fish 
passage      

Impoundment of 
water upstream.   

W15 (AUP51, Reach 13) 

 

Pallingham Weir comprising 
a V-shaped concrete fixed 
weir with a gauging station. 
Used for measuring high 
flows for flood risk 
management purposes. Head 
loss of 1.5m over the 
structure. 

Barrier to fish 
passage. 

Impoundment of 
water and 
sediment for at 
least 500m 
upstream. 

 

 Other modifications recorded during the survey included nine culverts of which two 

were associated with weir structures W14 and W9.  The remaining culverts were all clear and 

considered passable by fish at the time of surveying.  A total of 31 outfall pipes were also 

recorded of which a third (n = 10) were located along the Reach 5 that flows through Horsham 

town.  
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 Fifteen major bridges and 21 minor bridges were assessed, and reinforced banks which 

were present, but not extensive, in seven of the 63 survey sections. The river was also recorded 

as being visibly realigned/straightened for seven sections and this is presumably due to the 

construction of the now redundant Wey & Arun Canal.  

 A map showing the location of culverts, outfall pipes and weir structures is provided in 

Figure 8 and photos showing some of the other modifications that contribute towards the 

habitat modification scores (Section 7.5) are provided in Plate 4.  

 

Plate 4 from top to bottom, left to right: drainage outfall pipes (Reach 1, AS01); culvert for farm track (Reach 1, AS02); 
multiple outfalls along Reach 3 (AS19); major bridge and outfall in Horsham (Reach 5, AS24); outfall pipe in Horsham 
(Reach 5, AS25); New bridge associated with development, Horsham (Reach 5, AS27); Reinforced banks along Mill leat 
(Reach 10, AUP22); Reinforced banks downstream of Newbridge Road bridge (Reach 12, AUP38); minor bridge at risk 
of damage from fallen tree (Reach 13, AUP46); New field drainage (Reach 13, AUP48); field drainage from horse 
pasture (Reach 13, AUP49); Realigned section of main river with manmade rock dams to diversify flow (Reach 11, 
AUP25). 
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Figure 8: Map showing the location of weirs/sluices, culverts and outfall pipes recorded during the walkover survey of the Upper Arun river. 
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6.5. Habitat Modification Classification 

The Habitat Modification Scores for all surveyed sections of the Upper Arun river ranged from 

zero to 28. Based on Raven et al. (1998) classifications, 80% of the surveyed sections of river 

remain largely unmodified and over half of these are considered near-or semi-natural due to the 

absence of anthropogenic structures and/or alterations to the river’s natural regime. There were, 

however 13 sections, equating to 7km of river that have undergone obvious or significant 

alterations and are consequently limiting natural processes along the rivers course.  These mostly 

correspond to reaches where weirs, dams or sluices control the river’s flow, reducing the 

diversity of habitat upstream and transfer of natural sediment and subsequent bar formation 

downstream.  A chart showing the percentage of reaches by classification type and waterbody 

catchment is provided in Figure 9 and a map showing the habitat modification classifications by 

survey section is provided in Figure 10.

Figure 9: chart showing the proportion of survey sections in each habitat modification category by waterbody 
catchment.  
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Figure 10: Map showing the Habitat Modification Classification (Raven et al., 1998) for each surveyed section of the Upper Arun river.
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6.6. Non-native invasive species 

A total of six non-native invasive species were recorded during the surveys, all of which are listed 

under Schedule 9 of the Wildlife and Countryside Act (1981 as amended) making it an offence to 

plant or let grow in the wild.  The extent, impact and whether measures of control were 

observed during the survey is provided in Table 4.  Information on where the species was 

present during surveys undertaken in 2012 by the Arun & Rother Connections (ARC) Project is 

also provided.  A map showing the distribution of each species obtained from our data and from 

the ARC project is provided in Figure 11.  

Table 4: Descriptions of the extent, impact and where control measures are being implemented for each invasive non-native 
species recorded along the river Arun during the walkover surveys. 

Species Extent Impact Control 

Himalayan balsam 
(Impatiens glandulifera) 

 

Present, but not 
extensive, in 30 (48%) 
of surveyed sections 
within all waterbody 
catchments. 

Capable of 
outcompeting native 
flora and due to shallow 
roots and overwinter die 
back can cause bank 
instability, sedimentation 
and increase in 
pollutants entering the 
watercourse. 

Control measures 
along Reach 4 (the 
upstream limit of 
species recorded 
during the surveys). 

Giant hogweed 
(Heracleum 
Mantegazzianum) 

 

Present in 27 (43%) of 
surveyed sections within 
all waterbody 
catchments. Upstream 
limit from the survey is 
Floodgates Weir (W6) 
upstream of Reach 6. 
The species is dominant 
along the riverbanks 
along Reach 7. Records 
from the ARC project 
show this species was 
present in the North 
River and Boldings 
Brook waterbody 
catchments in 2012. 

This species has taken 
hold over the past 10 
years as the species was 
not present during 
surveys of the upper 
reaches undertaken by 
Wessex Land and Water 
in 2013.  Risk to river 
users as causes severe 
blisters and burns if 
touched. Reduces 
ecological value of 
riverine habitat by 
outcompeting native 
flora.  

Control measures in 
place along A264 
trunk road near 
Boldings Brook (a 
tributary of the 
Arun) and on left 
bank along sections 
AUP25-27 (Reach 
11).  
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Species Extent Impact Control 

American skunk 
cabbage 
(Lysichiton americanus) 

 
 

Present, but not 
extensive, in 4 (6%) of 
surveyed sections 
between Birchenbridge 
pond to Horsham 
Reaches 3-5).  Large 
infestation recorded 
around pond on the 
Horn Brook (tributary 
of the Arun) during the 
survey. 

Spread by rhizomes and 
seed can form dense 
localised colonies 
outcompeting native 
plants in damp places.  

Previous control of 
infestation on 
residential pond 
along the Horn 
Brook but has 
taken hold again. 
No other control 
measures appear to 
be in place at the 
time of surveying.  

Floating pennywort 
(Hydrocotyle ranunculoides) 

 

Present along Reach 4 
(Arun Source waterbody 
catchment).  

Forms dense mat on 
water surface, reducing 
oxygen and growth of 
other native plant 
species. Can block flood 
control structures and 
risk of drowning by 
obscuring the water 
surface. 

Control by 
Horsham District 
Council, the ARRT 
and the 
Environment 
Agency 
implemented in 
winter 2020/21. 

American mink 
(Neovison vison) 

 

Signs present in one 
survey section (AUP44) 
in Reach 12, upstream 
of the confluence with 
the River Kird. Species 
recorded as present in 
the Boldings Brook 
waterbody catchment 
during the ARC 2012 
surveys. 

Generalist predator 
using main waterways to 
hunt wildfowl, fish, 
molluscs, small and 
medium mammals. Can 
devastate species of 
natural conservation 
value including ground 
nesting birds and water 
vole (although the latter 
is not present in the 
catchment). 

Control measures 
were in place at 
Warnham Nature 
Reserve during the 
life of the ARC 
project (2012-2016). 
No evidence that 
species is currently 
controlled in 
catchment. 

 

Various other “garden escapes” were recorded during the surveys including Laylandii (Reach 4), 

Cherry laurel (along the Horsham Riverside Walk, Reach 5), Rhododendron (along the Hyde Gill 

and Goldings Stream, Reaches 1 & 2) and bamboo (between Sedgwick and Kerves Lane, 

Horsham, Reach 3).   All these species cast dense shade preventing the growth of native flora 

which reduces the ecological value of the riverine corridor. The distribution of these species is 

also provided in Figure 11. 
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Figure 11: Map showing location of non-native “invasive” species and other species considered to be negatively impacting habitat quality that were recorded during the 
walkover surveys. The location of species recorded during the INNS surveys for the ARC project (2012-2016) are also provided. 
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7. Opportunities 

The upper River Arun waterbodies are currently failing to achieve “good” ecological status under 

the EU Water Framework Directive (Directive 2000/60/EC).  This is driven by failures in fish 

and invertebrate populations, phosphate, dissolved oxygen and combined macrophytes and 

phytobenthos.  The waterbodies are also within the Arun Surface Water Drinking Protected 

Area Safeguard Zone (SWSGZ4317) which is designated at risk from herbicides and 

metaldehyde. 

 The UARP aims to improve the WFD status of the waterbody by targeting fish passage 

improvements and physical habitat enhancement/creation along the river corridor.  The 

walkover survey has identified a range projects that could be implemented along the river to help 

achieve these objectives.  These include non-native species control, in-channel habitat creation, 

improvements to floodplain habitats through management and habitat creation and weir removal 

or modification. A description of each of these measures is provided below and opportunities 

for each by river reach is provided in Table 5. A detailed description of opportunities to mitigate 

the pressures identified for each landholding can be found in the ARRT landowner reports 

published in November 2020 (contact sandramanningjones@gmail.com). 

7.1. Non-native invasive species control 

Non-native invasive species pose a major threat to the Upper Arun river. The surveys identified 

six species as present along the main river, and it is likely that the distribution of all these species 

extends beyond the area covered by this survey. A brief overview of priorities and approaches to 

tackle these species is presented below, however, it is recommended that a wider survey to 

identify source populations is undertaken to reduce the risk of recolonisation in the longer term. 

Refer to Figure 1 for the distribution of each species recorded during the walkover survey and 

records obtained by the ARC project in 2012. 

 The most widespread species that should be of most concern and priority to control is 

Himalayan balsam and Giant hogweed.  Both these species suppress the growth of native plants 

along the riverbank causing a loss in biodiversity and reduction in filtration of diffuse pollutants. 

Giant hogweed also poses a health risk to farmers and recreational users of the river. Control 

methods are varied and include hand-pulling or biological control (for Himalayan balsam), 

spraying and grazing by livestock.  It is likely that a combination of different methods will be 

required and will be dependent on the site conditions, current management, and access to labour 
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and financial resources.  For instance, grazing will only be suitable away from the riverbank and 

hand-pulling where there are volunteer groups actively engaged in the management of the site.  

Financial support is also available through Higher Level Countryside Stewardship; however, this 

is dependent on there already being a Higher-Level Stewardship land management option already 

on the parcel of land.  

 The remaining plant species, that include Japanese knotweed, Floating pennywort and 

American skunk cabbage, have a more localised distribution and could be viably tackled by the 

ARRT trust or through engagement with landowners willing to help eradicate the species from 

there land.  The same also applies to garden escapes, and engagement with landowners, local 

councils, and volunteer groups to encourage planting of more suitable species along river 

fronting land parcels would be an appropriate first step.  

 The control of American mink will need a catchment wide approach.  Previous 

engagement with landowners during the life of the Arun and Rother Connections Project and in 

partnership with the South Downs National Park resulted in a training workshops and 

deployment of mink rafts at various locations in the Arun and Rother River catchments.  This 

project ended in 2016 and it is unclear how many landowners in the Upper Arun are actively 

controlling mink on their land. A revised strategy for engagement and control of this species is 

recommended in the longer-term. 

7.2. Weir removal/modification 

A total of 15 structures were identified during the survey and a further nine structures that were 

not surveyed are present along the main river and headstreams.  All these structures are 

impacting natural flow and sediment deposition along the Arun and have resulted in large 

stretches of the river being impounded with limited habitat diversity. Of the structures assessed 

during the surveys, eight are considered major barriers to fish passage, four had salmonid fish 

passes fitted, but may prevent movement of other fish species, one had been modified by 

barrages to allow multi-fish passage and two were considered passable by fish at the time of 

surveying. 

 Appraisals for the modification or removal of Pallingham Weir (W15), Lordings Lock 

(W13), Rowner Mill Sluice (W12) and Gibbons Mill Sluice (W8) were commissioned by the 

Environment Agency in 2012 and reports are available for these structures from the 

Environment Agency.  Discussions have commenced with Horsham District Council to remove 

the boards from the bypass weir structure along Reach 5 (W4) and the landowner for the small 
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weir located upstream of Kerves Lane (Reach 3, W2) was also amenable to remove the structure. 

This removal may need to be accompanied by works to increase water levels through the culvert 

under Sedgwick Lane (refer to landowner report for Reach 3). Although both structures are in 

the upstream reaches of the Arun, these works would open up 2km of river between the weir at 

Chesworth House and Birchenbridge Dam (Reach 2). This is assuming that the weir at 

Chesworth House is not passable to fish. It is recommended that an assessment of the 

Chesworth House weir is undertaken and, if necessary, works to improve fish passage at this 

structure should be undertaken to complement the weir removals upstream. A map showing the 

location of prioritised weir structures for future enhancements works is provided in Figure 12. 

7.3. Tree planting and woodland management 

Tree planting can provide multiple benefits to river habitats.  These include bank stabilisation, 

channel shading to reduce water temperature, structural diversity to the channel bed and riparian 

protection against rural land management.  There were a number of areas along the Arun that 

would benefit from tree planting including stretches that had limited tree cover and where the 

future loss of diseased trees should be mitigated.   

 There were also a few locations where riparian woodland management would be of 

benefit.  The first was located along Reach 3 where thinning of the woodland canopy, alongside 

removal of non-native garden escapes, would increase the ecological value of the reach and 

woodland which is currently casting dense shade around a lake adjacent to the river. The second 

is in a small woodland adjacent to the river in Reach 7 where cattle have caused extensive 

damage and run-off of soils and pollutants into the river is likely.  

 The locations that would benefit from riparian tree planting and woodland management 

is provided in Figure 13.  

7.4. In-channel enhancements: Large woody debris, brush mattresses, gravels & rock 

crests 

The introduction of large woody debris into the river is a cost-effective way of increasing flow 

dynamism and habitat diversity by trapping sediment, deflecting flows and promoting bed scour.   

The main area that has been highlighted for the installation of large woody debris features is 

downstream of Newbridge Road (Reach 12-14).  This stretch of the river has relatively stable, 

vegetated benches but limited diversity in bed level and flow. At the time of surveying a large oak 

was lodged behind a brick foot/farm bridge along Reach 13 and risked undermining the bridge.  

There is an opportunity to key this wood into the channel elsewhere along this stretch and this 
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location is highlighted on the maps provided in Figure 14. Other opportunities for LWD should 

be investigated during follow up site visits and discussions with landowners.  

 Brash mattresses are a layer of interlaced coppiced or scrub material (live or dead) that is 

placed on the bank face to reduce scour of the riverbank.  These can help slow velocity of water 

along the bank, trap sediment and reduce bank erosion whilst providing refuge areas for 

invertebrates and fish.  There were two locations where brash mattresses would be suitable to 

prevent against bank scouring and these are located along Reach 7, upstream and downstream of 

the A29 trunk road.    

 The river Arun is largely comprised of clay or silt substrate, however, where the Arun 

flows through the sandstone (Reach 3) and just downstream of Bucks Green (Reach 8 & 9), 

natural gravel substrates were present at a few locations. It is likely that more extensive gravel 

was historically present along these sections of river but has been lost due to historical dredging 

and accumulation of sediment upstream of weirs. Reinstating gravel at suitable locations along 

these sections of river and securing this in place with wooden deflectors driven into the bank 

would provide more habitat diversity at low river flows. This work would complement and 

achieve greater benefit if removal or modifications to weir W2 (Reach 3) and W8 (Gibbons Mill 

Sluice, Reach 10) were carried out.  

 Rock crests consist of boulders that span the wetted perimeter of the channel and are 

used to modify local hydraulic conditions, create scour, and induce deposition. There are two 

locations along the main river Arun where rock crests could be suitable.   The first is along a 

realigned straightened section of the Arun along Reach 11 where rock crests would introduce 

flow diversity along an otherwise homogenous stretch of river.  The second is at the confluence 

with the leat at Gibbons Mill and main river Arun (Reach 10). Rock crests are proposed along 

the main river, upstream of the confluence, to increase attractant flow which is currently up the 

mill leat where a culvert is a major barrier to fish passage. 

 The locations of in-channel enhancements identified during the walkover survey are 

provided in Figure 14. 

7.5. Land management, and floodplain and riparian habitat 

The majority of land within the floodplain of the main River Arun is improved grassland and 

there is considerable scope to enhance the floodplain by reducing grazing intensity and fertiliser 

input by encouraging farmers to enter into, or adopt appropriate options under, Stewardship 

Agreements or future Environmental Land Management Schemes. The formation of the Upper 
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Arun Farmers Group is likely to facilitate uptake into new or existing schemes where such 

improvements can be targeted. There are also opportunities to decrease pollutants entering the 

river and poaching from livestock. These include:  

• Erecting or setting back fencing (permanent or temporary) to prevent access to the 

riverbanks by grazing livestock. 

• Planting wildflower and tussocky grass margins along depleted stretches of riverbank 

that are dominated by nettle or poached. 

• Constructing berms with naturally reinforced banks where cattle access the water to 

drink. 

• Installing pasture pumps to avoid cattle needing to access the riverbanks. 

• Enhancing the flood channels so that they remain wetter for longer and allow marginal 

plants and grasses to establish that will help filter pollutants from floodwater. 

• Blocking gullies with brush to capture sediment and pollutants. 

• Relocating livestock feeding troughs and a manure heap from the riverbank. 

 

 The opportunities detailed in Table 5 and provided in Figure 15 are in areas that would 

benefit from floodplain or riparian habitat works because they were of relatively low ecological 

value and/or were highlighted as areas where diffuse or point sources of pollutants are likely 

impacting on the health of the river.  The measures outline in this report are suggestions only 

and it is recommended that a suite of measures should be assessed with each landholding to 

identify the most suitable options for managing and enhancing the river and floodplain. 

7.6. Further investigation 

• Water quality: Investigations into Horsham waste-water treatment works, pumping 

station and storm overflow is recommended as both our data and the longitudinal data 

collected by the Environment Agency (2019) suggest that there is a sharp decrease in 

water quality downstream of these works.  

• Non-native invasive species: Prior to controlling the known distribution of INNS along 

the main river it is recommended that surveys of the main tributaries above the 

upstream limit of each species are undertaken.  This will ensure that source populations 

are identified and removed prior to implementing control measures further 

downstream. This could be implemented using of citizen scientists, media or from 

further walkover surveys.  
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• Weirs: An assessment of the weir located at Chesworth House, downstream of the 

proposed weir removal along Reach 5 (W4) is recommended and, where required and 

feasible, fish passage improvements should be prioritised to complement works 

upstream.  
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Control invasive non-native No deterioration                             

American skunk cabbage 
 

                            

Giant hogweed 
 

                            

Himalayan balsam 
 

                            

Japanese knotweed 
 

                            

Floating pennywort 
 

                            

Rhododendron 
 

                            

Laylandii 
 

                            

Cherry laurel 
 

                            

Bamboo 
 

                            

American mink 
 

                            

Tree/hedgerow planting Diffuse pollution, flow, invertebrates, fish                             

Woodland management Diffuse pollution                             

Weir modifications/removal Fish, flow, invertebrates                             

Riparian enhancement Diffuse pollutants, invertebrates                             

Erect/set-back fencing for livestock 
 

                            

Install pasture pumps 
 

                            

Create drinking berm for livestock 
 

                            

Seed with wildflower/tussocky grass sward 
 

                            

Relocate horse manure pile/feeding trough                               

Gully blocking                

Floodplain enhancements Diffuse pollutants, invertebrates                             

Enhance flood channels 
 

                            

ELS scheme take-up 
 

                            

In-channel enhancements Fish, invertebrates, flow                             

Gravel riffle installation 
 

                            

Rock crest installation 
 

                            

Large woody debris installation Flow, invertebrates, fish                             

Brash mattresses Sediment, fish, invertebrates                             
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