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Title: Essex Estuaries trawling (prohibited areas) 
byelaw 

 

IA No: DRAFT 

 

Lead department or agency: Kent and Essex IFCA 

 

Other departments or agencies: EA, MMO, Defra 

 

 

Impact Assessment (IA) 

Date: 04/03/2016 

Stage: Draft 

Source of intervention: IFCA Byelaw 

Type of measure: Secondary Legislation 

Contact for enquiries: 
 

Will Wright, Chief IFCO 
Kent and Essex IFCA 
Will.wright@kentandessex-ifca.gov.uk 
01843 585310 

 

Summary: Intervention and Options RPC Opinion: N/A 

 

Cost of Preferred (or more likely) Option 

Total Net 
Present Value  

Business Net 
Present Value 

Net cost to business per 
year (EANCB on 2009 prices) 

In scope of One-In, 
Two-Out? 

Measure qualifies as 

 
£m £ NA No NA 

What is the problem under consideration?   

This byelaw is proposed in accordance with the revised approach introduced by the Department for 
Environment, Food and Rural Affairs (Defra) to ensure the full compliance with Council Directive 
92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora (the 
Habitats Directive) and Directive 2009/147/EC of the European Parliament and of the Council of 30 
November 2009 on the conservation of wild birds (the Birds Directive) with respect to commercial 
fishing activity. The aim is to reduce environmental damage caused by trawl gear on subtidal mud 
and mixed sediment habitats. 

 

Why is government intervention necessary?  

Government intervention is required to redress market failure in the marine environment by 
implementing appropriate management measures (e.g. this byelaw) to conserve features to ensure 
negative externalities are reduced or suitably mitigated. Implementing this byelaw will support 
continued provision of public goods in the marine environment. Specifically this byelaw will prevent 
the deterioration of subtidal mud and mixed sediment features within the Essex Estuaries SAC site 
from trawl gear and ensure compliance with the Habitats Directive. 

 
 

What are the policy objectives and the intended effects?  

¶ To prevent the deterioration of subtidal mud and mixed sediment features within the Essex 
Estuaries SAC, from impacts associated with deployment of trawl fishing gear; 

¶ To further the conservation objectives stated for the Essex Estuaries SAC; 

¶ To ensure compliance with the Habitats Directive in line with Defra’s revised approach; 

¶ To promote sustainable fisheries while conserving the marine environment; 

¶ To minimise the impact on trawl gear activity, by maintaining access, where possible, to fishing 
grounds within the SAC; 

¶ To reduce external negativities and ensure continued provision of public goods. 

 
 

What policy options have been considered, including any alternatives to regulation? Please 
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justify preferred option (further details in Evidence Base)  

 
Option 0.      Do nothing. 

1. KEIFCA byelaw to prohibit trawl gear within all SAC estuarine rivers (i.e. Crouch, 
Roach, Colne and Blackwater) as well as a section of coastal water known as Ray 
Sands Channel. 

2. KEIFCA byelaw to prohibit trawl gear within entire SAC site. 
3. Voluntary agreement. 

 
All options are compared to option 0. The preferred option is option 1 which will promote both 
sustainable fisheries and conserve the marine environment and will ensure compliance with the 
Habitats Directive. 
  

Will the policy be reviewed? It will be reviewed. If applicable, set review date: 6 years  

 

Does implementation go beyond minimum EU requirements? No 

Are any of these organisations in scope? If Micros 
not exempted set out reason in Evidence Base. 

Micro 
Yes 

< 20  
Yes 

Small 
Yes 

Medium 
Yes 

Large 
Yes 

What is the CO2 equivalent change in greenhouse gas emissions?  
(Million tonnes CO2 equivalent)  

Traded: 
N/A 

Non-traded:  
N/A 

 
I have read the impact assessment and I am satisfied that, given the available evidence, it 
represents a reasonable view of the likely costs, benefits and impact of the leading options. 
 

Signed by the responsible SELECT SIGNATORY:   Date:       
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Summary: Analysis & Evidence Policy Option 1 

 

Description:       

FULL ECONOMIC ASSESSMENT 

Price Base 
Year: 2015 

PV Base 
Year: 2015 

Time Period 
Years: 10 

Net Benefit (Present Value (PV) (£m) 

Low: Optional High: Optional Best Estimate:  
 

COSTS (£m) Total Transition 
 (Constant Price) Years 

 

Average Annual  
(excluding transition) 

(Constant Price) 

Total Cost  
(Present Value) 

Low   

    

Optional Optional 

High   Optional Optional 

Best Estimate  Optional  

Description and scale of key monetised costs by ‘main affected groups’   
 

Annual additional enforcement costs faced by KEIFCA are estimated at £32,500. This is a good 
estimate of the enforcement costs, based on the predicted number of patrols necessary and 
associated enforcement action. This is based on experience of closed areas enforcement in other 
parts of the KEIFCA district and assumed to be the mid-point of the low and high cost scenarios 
and results in a present value of costs over 10 years of £0.32 million. One-off costs are not 
anticipated. 
 
Costs to the fishing fleet currently active in the area from decreased potential landings in the first 
year of the closure cannot be estimated to a detailed level. Average annual landings by the 
demersal trawling fleet from the whole of both ICES rectangles (32F0 and 32F1) are £1 m based 
on data from 2010 to 2014. The proposed closed area is approximately 44.36 % of the sea area of 
32F0 and 1.34 % of the sea area of 32F1. There are potential increases in fuel and time costs for 
searching and fishing in new areas, and potential costs of impacts from displacement of fishing 
effort. However it is expected that these will be low due to minimal displacement caused by the 
intervention, as alternative fishing grounds are easily accessible.  
 

Estimated annual loss of UK landings within the prohibited area is £38,143.80 and the value of 
GVA affected is £11,443.14. Present value of GVA over the 10 year IA timeframe is £98,498.97. 
However, these values are not a valid representation of the actual loss. The prohibited area is in 
the near shore areas and is fished less frequently and by smaller vessels than the offshore region 
covered by ICES rectangle 32F1. Costs to fisheries are likely to be an overestimation as no 
displacement has been assumed and 100% of GVA in the areas affected is assumed lost.  
 

Other key non-monetised costs by ‘main affected groups’  
 

KEIFCA proposes to work closely with other enforcement bodies such as the EA and the police in 
order to fully utilise their resources for surveillance and enforcement. These costs cannot be 
monetised at present as they are requested on an ad hoc basis and costs can vary. 

 
 
 

 

BENEFITS (£m) Total Transition  
 (Constant Price) Years 

 

Average Annual  
(excl. Transition) 
(Constant Price) 

Total Benefit  
(Present Value) 

Low  Optional     Optional Optional 



 

 
Page 4 of 24 

High  Optional Optional Optional 

Best Estimate                   

Description and scale of key monetised benefits by ‘main affected groups’  

No monetised figures are available for the benefits of the recommended closure. However, 
significant potential benefits are described below. 
 

Other key non-monetised benefits by ‘main affected groups’  

Reducing fishing pressure in the estuaries by prohibiting the use of trawled gear in certain 
areas would help protect essential habitats within the estuary as well as create sanctuary 
where fish can thrive. This restriction on trawl gear could result in the following benefits: 

 

¶ Benefits to a range of fish stocks by protecting the key nursery habitat 

¶ Additional protection for Ramsar, SPA and MCZ designated features 

¶ The future benefits of maintaining a healthy ecosystem. 
 

Key assumptions/sensitivities/risks     Discount rate (%) 3.5% 

Average cost estimates for the fishing industry are based on MMO landings values, which 
cover the whole of International Council for the Exploration of the Sea (ICES) division IVc 
statistical rectangles 32F0 and 32F1 and are estimated at £1 m (average 2010 to 2014) for 
demersal trawl/seine and beam trawl gears. It is unknown what proportion of the total landings 
value was actually derived directly from the proposed prohibited area, which makes up less 
than 45 % of ICES rectangle 32F0 and just over 1.3 % of ICES rectangle 32F1 (a total of 
194.67 square km). Reported GVA was calculated by multiplying the value of landings by 
percentage of total income that constitutes GVA for the relevant gear type/region, given at 35 
% for bottom trawls in the south-west/south-east1. Information gathered from fishers and other 
stakeholders during the pre-consultation meetings is used to support the evidence base and 
assumptions with the caveat that it is anecdotal evidence only (For detailed costs and benefits 
which expand on this summary please see Section 6). 
 

 
BUSINESS ASSESSMENT (Option 1) 

Direct impact on business (Equivalent Annual) £m:  In scope of 
OITO? 

Measure qualifies 
as 

Costs: N/A Benefits: N/A Net: N/A No N/A 

                                                
1 Regional MCZ Projects Impact Assessment materials: Annex H7 Approach for assessing impacts (MCZ014). 

Table 3. http://publications.naturalengland.org.uk/publication/1940011 
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Evidence base 
 

1. Introduction 

1.1 Essex Estuaries SAC 

Essex Estuaries SAC is a 461 km2 site which was initially designated for six Annex I habitat features under 
the EU habitats directive; Atlantic salt meadows, Mediterranean and thermo-Atlantic halophilous scrub, 
Salicornia and other annuals colonizing mud and sand, Spartina swards (Spartinion maritimae), Mudflats 
and sandflats not covered by sea at low tide and Estuaries (Table 1). The seventh feature, subtidal 
sandbanks, is present as a qualifying feature but not a primary reason for selection of this site. 
 
Table 1. Qualifying features and sub-features of Essex Estuaries SAC (Natural England, 2000) 
 

Feature Generic sub-feature Site specific sub-feature 

H1330 Atlantic salt meadows 
Saltmarsh spp, Salicornia 
and Seablite 

Saltmarsh 

H1420 Mediterranean and thermo-
Atlantic halophilous scrub 

Saltmarsh spp, Salicornia 
and Seablite 

Saltmarsh 

H1310 Salicornia and other annuals 
colonizing mud and sand 

Saltmarsh spp, Salicornia 
and Seablite 

Saltmarsh 

H1320 Spartina swards (Spartinion 
maritimae) 

Saltmarsh spp, Salicornia 
and Seablite 

Saltmarsh 

H1140 Mudflats and sandflats not 
covered by sea at low tide 

Intertidal mud and sand Intertidal mud 

Intertidal mud and sand 
Intertidal sand and muddy 
sand 

Intertidal mud and sand Intertidal sand 

Intertidal mud and sand Intertidal mixed sediment 

Intertidal mud and sand Intertidal coarse sediment 

Intertidal mud and sand Intertidal eelgrass 

H1130 Estuaries 

Estuarine rock (boulder, 
cobble and bedrock) 

Intertidal rock 

Subtidal mud Subtidal mud communities 

Subtidal mixed sediments 
Subtidal mixed sediment 
communities 

Intertidal mud 
Intertidal mudflat and 
sandflat communities 

Seagrass (SACs) Eelgrass bed communities 

1110 Sandbanks which are slightly 
covered by sea water all the time 

Subtidal sandbanks Subtidal sand (high energy) 

Subtidal sandbanks Subtidal coarse sediment 

Subtidal sandbanks Subtidal eelgrass 

 
Estuaries are defined as partially enclosed tidal areas at least partly composed of soft tidal areas, with 
saline influence from the sea and fresh water influence from rivers, land run-off or seepage through 
embankments (Natural England, 2000). Essex Estuaries SAC is the second largest estuarine site on the 
east coast of England, and encompasses the major estuaries of the Colne, Blackwater, Crouch and Roach 
(Natural England, 2000; Figure 1). Dynamic systems, estuaries contain an interlinking and interdependent 
mosaic of habitats.  
 
Subtidal mud and mixed sediment habitats are key habitat types within the estuary feature, supporting an 
array of species and providing important ecosystem functions. Much of the estuary floor is characterised by 
shallow subtidal mud communities dominated by marine worms and Baltic tellins (Natural England, 2000). 
The long history of oyster cultivation in Essex Estuaries has resulted in the presence of oyster ‘cultch’ 
(oyster, cockle or slipper limpet shells) covering large areas of the seabed (Natural England, 2000). These 
areas of mixed sediment, where the cultch overlies mud, support diverse communities as sedentary 
species including hydroids and sponges can gain a foothold. 
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Figure 1. Location of Essex Estuaries SAC 

1.2 Current fishing pressures 

The site is large and a variety of fishing methods are undertaken across the site. Commercial fishing, 
including year-round potting, netting and trawling, occurs within the site. The site also has an extensive 
cockle fishery which has been managed under the Thames Estuary Cockle Fishery Order (TEFCO) since 
1994. Bivalve mollusc mariculture occurs on the site, specifically for oysters (both native and Pacific) and 
mussels, as well as some low level culture of clams in the river Crouch. Harvesting of bait and shellfish 
occurs on the shores. There is one known area of commercial crab tiling within the SAC.  

1.3 Defra’s revised approach 

The Department for Food, Environment, and Rural Affairs (Defra) has introduced a revised approach to the 
management of fisheries in EMS (see section 4. Background). This has resulted in the need for KEIFCA to 
establish measures to protect the subtidal mud and mixed sediment features from trawl gears in the SAC to 
ensure full compliance with Article 6 of the Habitats Directive. Trawl gear means any fishing trawl which is 
pushed or pulled through the sea and includes otter, multi-rig and beam trawls. Management measures 
restricting these activity/feature interactions are therefore required.  
 
This IA has been prepared to outline the costs and benefits of the proposed KEIFCA byelaw to prohibit 
trawl gears for the protection of the subtidal features. The IA also indicates why the option being 
recommended is the preferred option for management. A draft of this IA has been subject to public 
consultation. 
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2. Rationale for intervention 
 
Inshore Fisheries and Conservation Authorities have a duty to ensure that fish stocks are exploited in a 
sustainable manner, and that any impacts from that exploitation on designated features in the marine 
environment are reduced or suitably mitigated by implementing appropriate management measures (e.g. 
this byelaw). Implementing this byelaw will ensure that fishing activities are conducted in a sustainable 
manner and that the marine environment is suitably protected. 
 
Fishing activities can potentially cause negative outcomes as a result of ‘market failures’. These failures 
can be described as: 
 

¶ Public goods and services – A number of goods and services provided by the marine environment 
such as biological diversity are ‘public goods’ (no-one can be excluded from benefiting from them, 
but use of the goods does not diminish the goods being available to others). The characteristics of 
public goods, being available to all but belonging to no-one, mean that individuals do not 
necessarily have an incentive to voluntarily ensure the continued existence of these goods which 
can lead to under-protection/provision. 

¶ Negative externalities – Negative externalities occur when the cost of damage to the marine 
environment is not fully borne by the users causing the damage. In many cases no monetary value 
is attached to the goods and services provided by the marine environment and this can lead to more 
damage occurring than would occur if the users had to pay the price of damage. Even for those 
marine harvestable goods that are traded (such as wild fish), market prices often do not reflect the 
full economic cost of the exploitation or of any damage caused to the environment by that 
exploitation. 

¶ Common goods - A number of goods and services provided by the marine environment such as 
populations of wild fish are ‘common goods’ (no-one can be excluded from benefiting from those 
goods however consumption of the goods does diminish that available to others). The 
characteristics of common goods (being available but belonging to no-one, and of a diminishing 
quantity), mean that individuals do not necessarily have an individual economic incentive to ensure 
the long term existence of these goods which can lead, in fisheries terms, to potential overfishing. 
Furthermore, it is in the interest of each individual to catch as much as possible as quickly as 
possible so that competitors do not take all the benefits. This can lead to an inefficient amount of 
effort and unsustainable exploitation. 

 
KEIFCA byelaws aim to redress these sources of market failure in the marine environment through the 
following ways:  
 

¶ Management measures to conserve designated features of Essex Estuaries SAC will ensure 
negative externalities are reduced or suitably mitigated.  

¶ Management measures will support continued existence of public goods in the marine environment, 
for example conserving the range of biodiversity in the sea of the KEIFCA District.  

¶ Management measures will also support continued existence of common goods in the marine 
environment, for example ensuring the long term sustainability of fish stocks in the KEIFCA District. 

 

3. Policy objectives and intended effects 
 
The policy objective pertinent to this IA is to further the conservation objectives of this site by ensuring that 
the subtidal mud and mixed sediment features are protected from the risk of damage from trawl gears. 
 
The intended effects are that the risk of deterioration of the subtidal mud and mixed sediment features will 
be reduced and obligations under article 6 of the Habitats Directive will be met. In addition, the economic 
impacts of management intervention will be minimised where possible. 
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4. Background 

4.1 Legislative requirements 

In August 2012 Defra undertook a review of the management of fisheries within EMS in order to identify 
future management required to ensure site features are maintained at favourable condition. This resulted in 
a revised approach2 to management of fishing in EMS.  
 
The revised approach is being implemented using an evidence based, risk-prioritised, and phased basis. 
Risk prioritisation is informed by a matrix3 which categorises the risks from interactions between fishing 
activity and ecological features. Activity/feature interactions have been categorised as red, amber, green, or 
blue. Those classified as red were prioritised for the implementation of management measures by the end 
of 2013 (regardless of the actual level of activity) to avoid the deterioration of Annex I features, in line with 
obligations under Article 6(2) of the Habitats Directive. Interactions which are categorised as amber require 
a site-level assessment to determine whether management of an activity is required to protect features. 
Interactions which are categorised as green also require site-level assessment if there are “in-combination” 
effects. A categorisation of blue indicates that there is no feasible interaction, and as such no further 
assessment is required4. 
 
Paragraphs 6(1) and 6(2) of the Habitats Directive require that, within special areas of conservation (SACs) 
and special protection areas (SPAs), member states: 

 

¶ establish the necessary conservation measures which correspond to the ecological requirements of the 
Annex I natural habitat types and the Annex II species present on the sites; 

¶ take appropriate steps to avoid the deterioration of natural habitats and the habitats of species as well 
as disturbance of the species for which the areas have been designated.  
 

Regulation 8(1) of the Conservation of Habitats and Species Regulations 2010 defines an EMS as any 
(among others) SAC, SPA or SCI. Part 6 of these regulations lay out the management requirements for 
EMS, in line with articles 6(2), 6(3) and 6(4) of the Habitats Directive.  
 
Essex Estuaries SAC contains large areas of subtidal mud and mixed sediment, which are sub-features of 
the Estuaries feature. Both of these sub-features have been categorised as amber with regard to towed 
demersal and demersal/pelagic fishing gear and an appropriate assessment type test was carried out for 
these gear/feature interactions in a manor consistent with the principles of Article 6(3) of the Habitats 
Directive. This appropriate assessment concluded that the action of towed demersal and demersal/pelagic 
fishing gear on the listed estuary sub-features risk having an adverse effect on site integrity and therefore 
management measures are required to remove this risk. The IFCA is responsible for implementing 
management to prohibit the interaction between the subtidal mud and mixed sediment sub-features and 
towed demersal and demersal/pelagic fishing (trawl) gear. The interaction of other fishing gear types with 
subtidal mud and mixed sediment sub-features and the interactions between all fishing gear types and 
other SAC features will be assessed during the amber/green assessment process. 

4.2 Importance of subtidal mud, mixed sediment and estuaries 

Subtidal mud 
Subtidal muddy sediments play important ecosystem roles, providing nursery, spawning, migration and 
reproductive areas for numerous fish and invertebrate species, including many commercially important 
species (Seitz et al., 2013). For instance, plaice use sheltered soft-bottomed coastal areas as nursery 
grounds (Seitz et al., 2013). The high abundance of invertebrates provides a food source for numerous 
species. Subtidal mud also plays an important role in carbon and nitrogen cycling.  
 
In Essex Estuaries there are three variations of subtidal mud sediments, which occur in spatially distinct 
areas; large expanses of stable, sheltered mud which are found within the estuarine rivers; a large area of 

                                                
2 Fisheries in EMS policy document: www.marinemanagement.org.uk/protecting/conservation/documents/ems_fisheries/policy_and_delivery.pdf 
3 See Matrix: www.marinemanagement.org.uk/protecting/conservation/documents/ems_fisheries/populated_matrix3.xls 
4 Centre for Environment, Fisheries and Aquaculture Science (CEFAS) review of matrix and supporting evidence: 
http://www.marinemanagement.org.uk/protecting/conservation/documents/ems_fisheries/cefas_matrix_review.pdf 

http://www.marinemanagement.org.uk/protecting/conservation/documents/ems_fisheries/policy_and_delivery.pdf
http://www.marinemanagement.org.uk/protecting/conservation/documents/ems_fisheries/populated_matrix3.xls
http://www.marinemanagement.org.uk/protecting/conservation/documents/ems_fisheries/cefas_matrix_review.pdf
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more mobile, coastal mud (in the Ray Sands channel); and patches of mud within a mosaic of substrate 
types in the more dynamic, less stable area of the outer estuary (in the north east of the site). It is the more 
stable, inner estuarine mud which is more sensitive to fishing disturbance, as there is a lower level of 
natural background disturbance and species are likely to be less resilient to disturbance. It is therefore 
these areas which are considered the most ecologically sensitive and where it is important that fishing 
pressure is reduced in order to preserve the habitat and associated communities.  
 
Mixed sediments 
These areas of hard substrate provide attachment points for a variety of sessile creatures which otherwise 
would not inhabit these soft-bottomed environments, thus increasing biodiversity in the region. The native 
oyster (Ostrea edulis) is one such species which requires a hard substrate to attach to, usually favouring 
dead oyster or slipper limpet shells. This UK Biodiversity Action Plan species forms nationally scarce native 
oyster bed habitats and is a designated feature of the MCZ in this area (Jackson and Wilding, 2009).  
 
Gravel patches within the Blackwater SAC are important as they also form spawning sites for herring in the 
spring (Fox et al., 1999) 
 
Estuaries 
Ecologically important fish habitats are those which are critical to a fish species during some or all of its key 
life-history stages (Ellis et al., 2012). For highly mobile marine fish this can include areas of importance for 
breeding (e.g. mating and spawning sites), recruitment and growth of early life-history stages (e.g. nursery 
grounds), as well as feeding grounds and migratory pathways (ICES, 2003).  

Estuaries are composed of a mosaic of habitats, and the high diversity of habitats in a comparatively small 
area provides ideal areas for nursery grounds, with numerous commercial species using these areas 
(Natural England, 2000). Complex estuarine habitats such as saltmarshes provide sheltered refuges for 
juvenile fish, while highly productive habitats such as subtidal and intertidal mudflats provide ample feeding 
grounds for immature fish. Cod (Gadus morhua), whiting (Merlangius merlangus), plaice (Pleuronectes 
platessa) and sole (Solea solea) have all been identified as using estuarine habitats as nursery grounds 
(Ellis et al., 2012 and references within). The estuaries of the Blackwater, Crouch, Colne and Roach 
specifically have been identified as important spawning and nursery grounds for thornback ray, whiting, 
sole and mullet (Defra, 2012). Herring (Clupea harengus) use estuarine habitats as a nursery ground, and 
certain stocks also spawn in estuarine areas (Ellis et al., 2012 and references within). The Blackwater 
estuary has been identified as an important herring spawning and nursery area (Dempsey and Bamber, 
1983; Fox et al., 1999; Fox and Aldridge, 2000; Defra, 2012). 

With large expanses of intertidal mud flats and salt marsh, the sheltered creeks and bays of Essex 
Estuaries also provide important feeding and roosting grounds for an array of nationally and internationally 
important assemblages of birds protected as part of the Mid-Essex Coast SPA. 
 
Conclusion 
Due to the sensitivity of the inner estuary muddy habitats, and the importance of the inner estuary areas as 
essential fish habitats, these are the areas where it is most critical to reduce fishing pressure. Thus the 
proposed trawl gear prohibited areas within Essex Estuaries SAC concentrate on encompassing these 
important areas. In addition, the large area of slightly more dynamic estuarine mud in the Ray Sands 
channel is included in the proposed closed area in order to ensure the habitats protected are representative 
of the estuarine biotopes present. 

4.3 Environmental impact of trawled gear 

It has long been understood that mobile fishing gear which comes into contact with the benthos can have a 
negative effect on the seabed habitats, especially where the substrate is consolidated or has abundant 
erect epifauna (Jones 1992; Ball et al., 2000; Collie et al, 2000; Kaiser et al., 2002; Nilsson and Rosenberg, 
2003; Kaiser et al., 2006; Hall et al., 2008; Tilin et al., 2010; Grieve et al., 2014). 
 
Many elements of demersal trawl gear may come into direct contact with the seabed during some or all of 
the fishing period, including the ground gear, sweeps, warps, doors and parts of the net bag (Jones, 1992; 
Figure 2). This results in multiple physical effects on the benthos, including scraping and ploughing; 



 

 
Page 10 of 24 

sediment re-suspension; and physical destruction or removal of non-target species (Jones, 1992; Nilsson 
and Rosenberg, 2003; Hall et al., 2008). 
 
 

 
 
Figure 2. Schematic of the elements of an otter trawl 
 

4.3.1 Physical effects 

ü Abrasion/disturbance of the surface of the seabed 
ü Penetration and/or disturbance of the substrate below the surface of the seabed, including abrasion  
ü Physical change (to another seabed type) 
ü Siltation rate changes (high & low), including smothering 

 
Many elements of demersal trawl gear may come into direct contact with the seabed during some or all of 
the fishing period, including the ground gear, sweeps, warps, doors and parts of the net bag (Jones, 1992; 
Polete and Depestele, 2010). This results in multiple physical effects on the benthos, including scraping 
and ploughing; sediment re-suspension; and physical destruction or removal of non-target species (Jones, 
1992; Nilsson and Rosenberg, 2003; Hall et al., 2008). 
 
In addition to their primary function of spreading the net open horizontally, otter boards when rigged for 
bottom trawling have a secondary function; that of being designed to depress the trawl into the seabed and 
in some fisheries this seafloor contact is crucial in creating a sediment plume which herds fish into the net 
(Grieve et al., 2014). However, in the turbid waters of Essex Estuaries this scaring effect is not effective (A. 
Craig, 2016 pers. comm.). The otter boards cause the deepest sediment disturbance in single rig trawls, 
resulting in distinctive furrows and berms (Brylinsky et al., 1994; Sanchez et al., 2000; Nilsson and 
Rosenberg, 2003; Polete and Depestele, 2010; Grieve et al., 2014). The depth of furrows created by otter 
boards is highly variable, with Grieve et al. (2014) estimating an average penetration depth of 8.4 cm, while 
other studies report furrows from a few centimetres to 30 cm deep (Jones 1992; Brylinsky et al., 1994; 
Nilsson and Rosenberg, 2003; Queirós et al., 2006). The depth of ingress into the substrate is dependent 
on numerous factors, including the weight of the boards, the towing angle and the composition of the 
sediment, with deeper furrows being recorded in soft mud (Jones, 1992). However, of all the major 
components of an otter trawl, the doors effect the smallest area of the seabed, producing furrows only a 
few meters in width (Polete and Depestele, 2010). It must also be noted that due to the need to cut running 
costs and increase revenue, trawlermen in Essex Estuaries are working their gear in a more adaptive 
manner (A. Craig, 2016 pers. comm.). This is achieved by lightening towed gear, making towing wire length 
adjustments during a tow (instead of having fixed length wires) and using modern, efficient otter boards, all 
of which reduce reduces drag and therefore vessel fuel consumption (A. Craig, 2016 pers. comm.; M. 
Smith, 2015 pers. comm.). 
 
Between the otter boards, the ground rope also effects the physical topography of the seafloor (Kaiser et 
al., 2002). Although not designed to penetrate the sediment, the ground rope and associated bridles (or 
sweeps) can skim along the surface of the seafloor flattening out topographic features (Jones, 1992; 
Nilsson and Rosenberg, 2003; Polete and Depestele, 2010). Where the ground rope travels above the 
sediment the turbulence it causes can still effect the sediment, whilst high-relief topographic features will be 
damaged (Jones, 1992; Kaiser et al., 2002; Polete and Depestele, 2010). In addition, many demersal trawls 
use bobbins or tickler chains attached to the ground rope to encourage fish into the net, and are primarily 

Otter boards 

Body of net 

Tickler chains 

Headline 

Cod end 

Warps 

Ground rope 
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used by those targeting sole or skate around the Essex coast (M. Smith, 2015 pers. comm.). These are 
heavier and likely to disturb the sediment, penetrating an average of 1.8 cm into the benthos (Grieve et al., 
2014). Brylinsky et al. (1994) found that roller marks were clearly visible on muddy substrate, but attributed 
this to sediment compression rather than penetration.  
 
Multi rig trawls involve the use of a clump weight between the nets which ensures the centre part of the 
trawl remains in contact with the seafloor. This weight can be up to 30% heavier than the otter boards and 
penetrate the sediment deeper than the rest of the gear, on average 9.7 cm (Grieve et al., 2014). However, 
local trawler men suggest that clump weight used in the district is lighter than the otter boards, in which 
case it is likely that the penetration depth will be shallower (P. Gilson 2016, pers. comm.). 
 
The remainder of demersal trawl gear is not designed to make bottom contact. However, elements such as 
the netting may make contact with the seabed if the cod-end is weighed down with dense fish (Polete and 
Depestele, 2010). This is only likely to penetrate the sediment 0.1-1.8 cm, but is still likely to cause 
significant surface abrasion (Grieve et al., 2014). Considering the overall penetration depths and relative 
widths of all the component parts of an otter trawl, Grieve et al. (2014) suggests that the average 
penetration depth (on unspecified sediment) of demersal trawling gear would be 0.69 cm to 1.89 cm. It 
must be noted that these penetration depths are taken from scientific literature, and are dependent on gear 
configuration, water depth and substrate type, therefore bottom towed gear in Essex Estuaries may not 
penetrate as deeply. 
 
Subtidal mud and mixed sediments generally feature widespread, small scale, low relief topographic 
features such as ripples (Kaiser et al., 2002; Grieve et al., 2014). Habitat complexity is further enhanced 
through bioturbation creating mounds, burrows and polychaete tubes (Nilsson and Rosenberg, 2003; 
Grieve et al., 2014). Otter board furrows create much greater topographic relief than is normally present in 
these habitats, whilst the sediment disturbance caused both by gear penetration and turbulence resulting 
from its passing flattens out small-scale topography, reducing the habitat complexity (Kaiser et al., 2002; 
Nilsson and Rosenberg, 2003; Polete and Depestele, 2010; Grieve et al., 2014). This results in a smooth 
seafloor interspersed infrequently with high relief features created by the furrows (Kaiser et al., 2002). 
 
The action of the otter boards on the seabed causes sediment to be re-suspended (Kaiser et al., 2002; 
Grieve et al., 2014). This is particularly evident in deeper water, as the benthos is relatively unaffected by 
storm-related bottom stresses and the significant sediment plumes caused by demersal trawling are 
apparent (Kaiser et al., 2002). 
 
This re-suspended sediment can contribute to the total suspended sediment load, reducing light levels on 
the substrate (Jones, 1992). Subsequent deposition of the suspended sediment can also result in the 
smothering of feeding and respiratory organs of sessile benthos, potentially effecting biota in a wide area 
as the sediment is transported in the water column (Jones 1992; Kaiser et al., 2002). However, the effects 
of resuspension must be taken into account relative to the natural levels of turbidity in the water (see 
section 6.5.4). 

4.3.2 Chemical effects 

Both sediment resuspension and mixing, as well as removal of infauna from the sediment by trawling will 
affect the biogeochemical processes within these soft sediment habitats. Significant correlations have been 
found between trawling intensity and sediment silt content (Queirós et al., 2006 and references within). This 
may be due to the continuous resuspension of sediment by trawling in areas where there is insufficient 
advective transport leading to the accumulation of fine sediments in the surface layers (Queirós et al., 2006 
and references within). 
 
Sediment resuspension is likely to have a variety of effects including releasing nutrients held in the 
sediment, exposure of reduced (anoxic) substrata, release of contaminants and increasing biological 
oxygen demand (Kaiser et al., 2002; Queirós et al., 2006). Organic material resuspended by fishing activity 
has been shown to decrease the food value of the suspended material available to filter feeders, as they 
have to filter more material to obtain nutrients (Anderson and Meyer, 1986). Resuspension of sediment can 
also create anaerobic turbid condition, which are capable of killing larvae of some species (Jones, 1992). 
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Burrowing fauna are important bioturbators and play a key role in biogeochemical processes in muddy 
sediments as well as maintaining the structure and oxygenation of the sediment (Ball et al., 2000; Kaiser et 
al., 2002). The effects of trawling on deep burrowing organisms is unknown, as they live below the 
penetration depth for most demersal trawling gears (Ball et al., 2000). However, it is expected that the 
collapse of burrow structures will lead to a change in biogeochemical processes such as nitrogen 
transformations and solute transport (Nilsson and Rosenberg, 2003).  

4.3.3 Biological effects 

ü Removal of non-target species (including through abrasion/penetration) 
ü Smothering (through siltation rate changes)  

 
Subtidal muddy habitats are generally areas with low levels of natural disturbance and high levels of 
sediment deposition, supporting a wide diversity of epibenthinc organisms and a high density of infaunal 
assemblages (Ball et al., 2000; Hall et al., 2008). Macrofauna and near-surface infauna in these biotopes 
are susceptible to physical disturbance from bottom fishing gears (Ball et al., 2000; Kaiser et al., 2002; 
Nilsson and Rosenberg, 2003; Kaiser et al., 2006; Queirós et al., 2006). In addition to removing target 
species, the use of bottom towed gear can also result in decreased biomass, decreased species richness 
and diversity and changes in community structure (Ball et al., 2000; Hall et al., 2008). This can result in 
trawling grounds showing low species and biomass numbers in comparison with similar unfished grounds 
(Ball et al., 2000; Kaiser et al., 2002). Food web dynamics may also be altered in these biotopes with the 
addition of dead discards and offal (Hall et al., 2008). 
 
Hiddink et al. (2006) modelled that a single trawl pass over mud sediment would result in the mortality of 
approximately 7% of soft bodied organisms and 28% of hard bodied biota. Experimental trawling by Ball et 
al. (2000) estimated direct mortality rates of sediment biota of up to 93% for some species of crustaceans 
(Tanaids) and 70% for certain annelids (Nephtys hombergii).  
 
Ball et al. (2000) suggested that bycatch was a poor indicator of mortality of infaunal invertebrates, with 
species with high mortality rates rarely found in trawl nets. Otter trawls have the most severe effect on 
suspension feeders in muddy habitats, which are often smothered when re-suspended sediment settles out 
(Kaiser et al., 2006). These findings suggest that it is not just the removal of organisms which causes the 
decline in species richness, but also the disturbance and passage of the net causing damage and post-
fishing mortality on the seabed (Jones, 1992; Ball et al., 2000). 
 
However, there is evidence to suggest that the passage of a trawl does not lead to complete mortality of 
infaunal species, as Nilsson and Rosenberg (2003) found that even when burrows collapse some infauna 
species will survive. 
 
Trawling can create long term changes to the benthos community structure (Jones, 1992; Nilsson and 
Rosenberg, 2003). The impact of otter trawling differs between phyla, with crustaceans more severely 
impacted than annelids or molluscs (Brylinsky et al., 1994; Ball et al., 2000; Kaiser et al., 2006). Likewise, 
larger-bodied infauna are more susceptible to damage, while smaller-bodied fauna are pushed aside by the 
pressure wave that occurs in-front of a moving trawl (Queirós et al., 2006). Post trawling, offshore mud 
sediments have been shown to have a complete absence of large benthic infauna (Ball et al., 2000).  
 
Sparks-McConkey and Watling (2001) found a decrease in common bivalve and polychaete densities in 
trawled grounds, but an increase in nemertean density. Conversely, Brylinsky et al. (1994) found a 
decrease in nematode abundance in the otter door tracks, whilst the tube-dwelling polychaetes in this 
intertidal study did not show any impact following the pass of an otter trawl. While polychaetes have shown 
varying tolerance to trawling impacts, they are generally more able to withstand stress and it has been 
suggested that some species are able to sense the approach of trawl doors and take evasive action 
(Brylinsky et al., 1994). This can result in a shift in community structure to species which are often well 
adapted to disturbance, with Ball et al. (2000) finding a prevalence of both small opportunistic and large 
scavenging polychaetes in trawled areas.  
 
In an Irish Sea site where the muddy sediment was dominated by brittle stars (Amphiura filiformis) and 
other fragile species such as gastropods and sea urchins, a change in community composition was 
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recorded in response to otter trawling (Queirós et al., 2006). This study also suggested that small-bodied 
fauna were not capable of utilizing the resources that become available as larger fauna are removed, 
demonstrating that trawling disturbance does not always lead to dominance by small sized species 
(Queirós et al., 2006). This negative effect on the lower trophic level species may impact species higher on 
the food-web, including commercially important demersal species (Queirós et al., 2006). 
 
However, Sanchez et al. (2000) found only subtle alterations in benthic communities in muddy sediment 6 
days after experimental otter trawling, suggesting that very sporadic episodes of trawling in muddy 
sediment my cause relatively few changes to community composition. 
 
Removal of high-biomass species and reduction in invertebrate biomass and species richness is likely to 
reduce the food availability for commercially targeted demersal fish species, reducing the productivity of 
trawled areas (Kaiser et al., 2002; Queirós et al., 2006; Johnson et al., 2015). The effects of trawling on 
commercially important fish are variable, dependant on the susceptibility of the species prey items to 
trawling, and the species ability to switch prey items to those less effected by trawling (Johnson et al., 
2015). Plaice have been shown to have reduced body condition in frequently trawled areas due to both 
energy-poor prey items and decreased foraging efficiency as a result of low prey densities, while dab 
maintained their body condition (Johnson et al., 2015). However, both dab and plaice biomass declined in 
chronically trawled areas, as did the biomass of the prey items for both species (Johnson et al., 2015). 
Habitat changes resulting from the loss of ‘ecosystem-engineer’ species which alter the topographic 
complexity are highly likely to impact on juvenile fish, as they rely on these structures to provide shelter 
from predation (Kaiser et al., 2002).   

4.3.4 Resilience/recovery 

The recovery time of biogenic and geomorphological features impacted by fishing gear is dependent on the 
sediment type and the degree of natural disturbance which effects sediment stability, including physical 
(tidal current and wave actions), chemical and biological activities (Jones, 1992; Dernie et al., 2003; 
Brylinsky et al., 1994; Grieve et al., 2014). Dynamic habitats in nearshore coastal zones are likely to 
recover quickly, sometimes in just a few hours (Jones, 1992; Grieve at al., 2014), while more stable muddy 
habitats will be effected by the impacts of fishing gear for longer (Kaiser et al., 2002; Dernie at al., 2003). In 
the long-term, communities in areas of high natural disturbance will be more resilient to the increased 
mortality rates generated by bottom trawling (Queirós et al., 2006). Brylinsky et al. (1994) showed that in 
muddy intertidal sediment otter door marks took 80 days to recover, despite the high energy nature of the 
intertidal, with high tidal currents and wave action effecting the sediment. It would therefore be expected 
that in lower energy, subtidal environments trawl door marks would take longer to recover. 
 
There have been very few long-term studies on the impacts of otter trawls on muddy sediments, but those 
which have been conducted show highly varied recovery times. While Sparks-McConkey and Watling 
(2001) found infaunal assemblages in muddy sediments to have recovered after 3.5 months, Smith et al. 
(2007) found that otter trawl gear marks were visible in silty-clay sediments after a 4 month closed season. 
Other studies have found gear tracks can remain visible in muddy sediments for over a year (Tuck et al., 
1998; Collie et al., 2000). Long recovery times for mud and muddy sand habitats is likely due to the fact 
that these habitats are mediated by a combination of physical, chemical and biological processes (Dernie et 
al., 2003; Kaiser et al., 2006). However, while Sanchez et al. (2000) found no dissipation of trawl track 
marks in muddy sediment 150 hours after trawling occurred, short recovery times for otter trawling on 
subtidal mud communities have been reported. A review of literature by Kaiser et al. (2006) found reports of 
the number of species, number of individuals and abundance of benthic taxa all recovering to pre-trawling 
levels within 2 to 7 days after trawling.  
 
Many of these studies considered recovery of soft sediments from the physical disturbance caused by 
trawling, not the biological recovery. Smith et al. (2007) for instance used side scan sonar to assess the 
presence of trawl tracks, giving no indication of the biological recovery. However, a controlled study on soft 
sediments demonstrated that there is a strong relationship between the restoration rate of the 
geomorphological features and the rate of biological recovery (Dernie et al., 2003). 
 
Recovery of both species populations and the geomorphological features created by bioturbation will be 
highly dependent on the life cycles of the species. Organisms with rapid life cycles such as amphipods will 
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have relatively fast recovery rates, while longer-lived species will have longer recovery times (Roberts et 
al., 2010). This may explain why Kaiser et al. (2006) found that despite the significant initial negative impact 
of otter trawling in mud communities, an apparent long-term positive effect was detected. The increase in 
mean abundance of benthic taxa may have been a result of an increase in the abundance of small bodied 
fauna with rapid life cycles, however this could result in an overall decrease in biomass and a change in 
community structure (Kaiser et al., 2006). 
 
The map below identifies the location of the subtidal mud and mixed sediment sub-features within the SAC. 

 
Figure 3. Essex Estuaries SAC features (data from Natural England, 2015). 

4.4 Sectors affected by this proposal 

Commercial fishing industry: The main vessels affected are otter trawlers, primarily those landing into 
north Essex ports including West Mersea. There is also one pair of boats known to pair trawl within the 
SAC site. The majority of the vessels which operate within the SAC are under 10 metres in length and 
predominantly target demersal species. While there is a total of 29 registered trawling vessels in the ports 
surrounding Essex Estuaries SAC, it is estimated that only around 12 vessels under 10 m and 2 vessels 
over 10 m actively trawl within the northern half of the SAC site where the majority of the mud features are 
found, primarily targeting these inshore waters on a seasonal basis. The main species landed into ports 
within Essex Estuaries by demersal trawls/seines are sole, cod, skates and rays, and bass.  
 
KEIFCA patrol vessel logs show low to medium levels of trawling activity occurring within the Essex 
Estuaries SAC site, with more trawling occurring in the north of the site near the West Mersea port, and 
very low levels of trawling occurring elsewhere on the site. The most intensive trawling in the vicinity occurs 
in an area known as the Wallet, outside Essex Estuaries SAC. 
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Local economies and society: There is potential for social and economic costs to the UK local 
communities as a result of potential landings lost and resulting impact on the local fishery.   
 
Enforcement bodies: The lead responsibility of enforcing any measures in the area would fall to KEIFCA 
and therefore the additional enforcement cost would impact on this authority as the regulator.  
 

5. Options including the preferred option 
 
Option 0. Do nothing: This option would not involve introducing any permanent management measure. 
This option would mean that risks to the site from damaging activities would not be addressed and that 
obligations under Defra’s revised approach and Article 6 (2) of the Habitats Directive would not be met. 
Therefore this option is not considered further 
 
Option 1. KEIFCA byelaw to prohibit trawl gear within all SAC estuarine rivers (i.e. Crouch, Roach, 
Colne and Blackwater) as well as a section of coastal water known as Ray Sands Channel: This 
option ensures that the most sensitive stable estuarine mud within the rivers is protect, as well as the more 
dynamic area of offshore muddy sediment in the Ray Sands Channel. By including the whole of the 
estuarine rivers, a range of habitats is encompassed in this prohibited area, ensuring site integrity is 
maintained. This option covers the majority of the subtidal mixed sediments and a significant proportion of 
the subtidal mud sediments, including all of the more sensitive inner estuary mud. This is therefore the 
preferred option. 
 
Option 2. KEIFCA byelaw to prohibit trawl gear within entire SAC site: Prohibiting trawl gear 
throughout the whole of the SAC site is not necessary to achieve protection of the estuary feature and 
would result in unnecessary economic loss for fishermen using parts of the SAC which are not over 
sensitive features. Therefore this option is not considered further. 
 
Option 3. Voluntary measures: This option would involve the development of voluntary codes of practice 
to protect features.  KEIFCA has considered this option in light of Better Regulation Principles, which 
require that new regulation is introduced only as a last resort, and Defra’s revised approach, under which 
there is an expectation that management measures will need to be regulatory in nature to ensure adequate 
protection is achieved. Defra’s revised approach also requires measures to be implemented to address 
medium risk (amber) interactions between designated features and fishing gears by the end of December 
2016. KEIFCA considers that due to the need to protect features quickly and the risk of non-compliance, 
voluntary measures are not appropriate in this case. Therefore this option is not considered further. 

5.1 Pre-consultation 

Prior to this byelaw being drafted, options were discussed with a range of stakeholders. This was achieved 
via a series of stakeholder meetings, as well as several informal discussions with interested parties. 
Stakeholder meetings included; 
 

¶ Natural England’s fisheries specialist team (10/09/2015, Park Crescent Conference Centre, London) 

¶ Fishermen involved with trawling in Essex Estuaries SAC (10/11/2015, West Mersea Yacht Club, 
Essex) 

¶ Non-governmental organisations (NGOs) including Kent and Essex Wildlife Trusts and Marine 
Conservation Society (16/09/2015, Park Crescent Conference Centre, London) 

 
These meetings, combined with individual commuincations, allowed industry, conservation bodies and the 
statutory nature conservation body (Natural England) to comment on proposed management options for 
trawling in Essex Estuaries SAC. This draft management option was then presented to the KEIFCA 
Authority meeting on 22/01/2016 (Chelmsford Civic Centre, Essex) and stakeholders were encouraged to 
write to the Authority expressing their views on the proposals before the meeting or attend the meeting in 
person and present their views directly to the Authority.  
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6. Analysis of costs and benefits (Option 1) 

6.1 Costs for recommended option 

Direct costs to the fishing industry, including potential displacement costs, and administrative and 
enforcement costs can be monetised and these estimated values have been collated and presented as part 
of the impact assessment.  Environmental costs due to increased damage of habitats are difficult to value 
and are therefore described here as non-monetised costs. 
 
Information available to inform an assessment of the impacts of the proposed closure has been taken from: 

¶ Details of licensed fishing vessels in the area (MMO list of registered vessels combined with 
KEIFCA officer’s local knowledge) 

¶ Landings data for vessels from 2010 to 2014 taken from entered log book and sales note data 
provided by the MMO (MMO landings data goes only to ICES area rectangles and not to specific 
locations of catch). 

¶ Information gathered from fishers and industry representatives directly by KEIFCA. 
 
Costs for recommended option 
The introduction of a prohibited area for trawl gear would result in the following costs:  

¶ Cost to the industry from reduced fishing grounds  

¶ Potential impacts on other areas due to displacement 

¶ Administrative and enforcement costs 

6.1.1 Cost to the industry from reduced fishing grounds  

There are several fishing ports in the north of the Essex Estuaries site (where the majority of the prohibited 
areas are sited) which support an active fishing fleet, including the historical fishing port of West Mersea. 
Vessels in these ports work within the Essex Estuaries site on a seasonal and weather dependant basis, 
with many of them travelling outside the SAC boundaries to prime fishing ground in an area known as The 
Wallet in the outer Thames Estuary. While the majority of the vessels working within Essex Estuaries SAC 
are under 10 m in length, there are two over 10 m vessels which are known to trawl within the SAC 
boundaries. In order to estimate potential impacts to the fishing industry, landings data for 2010 to 2014 
supplied by the MMO was analysed. MMO landings data is divided into gear types, and analysis was 
conducted using the landings data for those gear types which will be affected by this byelaw; demersal 
trawl/seine and beam trawl gears. Essex Estuaries SAC straddles two International Council for the 
Exploration of the Sea (ICES) division IVc statistical rectangles; 32F0 and 32F1 (Figure 4) 
 
It is unknown what proportion of the total landings value was actually derived directly from the proposed 
prohibited area, which makes up approximately 44.46 % of the sea area of ICES rectangle 32F0 and 1.34 
% of the sea area of ICES rectangle 32F1 (a total of 194.67 square km). 
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Figure 4. ICES rectangles 32F0 and 32F1. 
 
Table 2. Value of landings (GBP) for demersal trawl/seine and beam trawl gears within ICES statistical 
rectangles 32F0 and 32F1 from 2010 to 2015 (MMO, 2015) 
 

  
Average landed 
weight (tonnes) 

Average landed 
value (GBP) 

Area of ICES rectangle 
prohibited (%) 

Loss within prohibited 
areas (GBP) 

32F0 153.79 57,610 44.36 25,554 

32F1 210.00 942,141 1.34 12,590 

Total 363.80 999,751 45.7 38,144 

 

This value is calculated as an average over 5 years, this provides only a snapshot of a fishery which may 
be highly variable over different years. It is also important to note that this figure is only a percentage of 
overall landings based on proportionality and it is likely that the actual value would be less than this figure 
due to the fact that vessels do not use this area as a prime fishery on a regular basis.  Without more 
detailed information regarding specific trawling paths in the proposed closed area and the regularity of use, 
it is difficult to confidently assign a direct monetary value to the loss of the closed area. Although the 
calculations provided have been made to estimate the maximum value potentially lost to those vessels 
excluded from the proposed closed area, based on the area covered by byelaw as a percentage of the area 
of ICES rectangles 32F0 and 32F1, such calculations are hugely inaccurate and can be misleading. 
 
Introduction of a trawl gear prohibited area could potentially result in the effort being displaced elsewhere 
within the SAC or move the effort out of the site. There may be potential increased costs in terms of fuel 
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and operating costs for vessels travelling further afield to access alternative fishing grounds and to 
compensate for potential loss of catch due to the proposed closed area. These costs are difficult to predict 
and quantify, as fishermen currently fish within the site primarily on a seasonal basis.  

6.1.2 Costs to the KEIFCA for administration and enforcement 

The lead responsibility of enforcing an IFCA byelaw under section 155 of the Marine and Coastal Access 
Act 2009 will fall to KEIFCA. KEIFCA currently have byelaws in place in the Essex Estuaries SAC and 
Thanet Coast SAC, closing sections of these sites to bottom towed fishing gear. Although the proposed 
Essex Estuaries trawling (prohibited area) area byelaw covers a much larger area than either of the existing 
closed areas, many of the enforcement techniques and costs will be similar (Table 3). KEIFCA would 
undertake enforcement patrols both onshore and from their patrol vessel as the primary method of 
enforcement. Whilst some of these could be incorporated into routine patrols, as the closed area 
encompasses the home port of KEIFCAs Brightlingsea based vessel, specific patrols would be needed to 
target less visited areas such as the rivers Crouch and Roach.  
 
Table 3. Annual additional costs of enforcement of recommended option per site 
 

Activity Cost per Unit 
(£) 

Number of 
Units per year 

Total cost per year 
(£) 

Routine shore patrol surveillance * £250 6 £1,500 

Routine Estuary/Sea Patrols ** £1,500 8 £12,000 

Additional IFCA surveillance*** £2,250 4 £9,000 

Prosecution/investigation/Guilty Plea only **** £10,000 1 £10,000 

TOTAL £32,500 

 
* Routine shore based enforcement involving one Inshore Fisheries and Conservation Officer (IFCO) plus 
vehicle 
** Patrol Vessel (PV) running costs per day based on 2014 IFCA stats 
*** Intelligence led surveillance involving several IFCOs and one patrol vessel per day  
**** Including IFCO and PV time, administration and legal fees. Not guilty pleas could substantially increase 
court costs 

6.1.2 Environmental costs 

The impacts of trawling on subtidal soft and mixed sediments is discussed in section 4.3. In addition to 
removing target species, the use of bottom towed gear can also result in decreased biomass, decreased 
species richness and diversity and changes in community structure (Ball et al., 2000; Hall et al., 2008). This 
can result in trawling grounds showing low species and biomass numbers in comparison with similar 
unfished grounds (Ball et al., 2000). Sediment resuspension due to abrasion by trawl gear is likely to have 
a variety of effects including releasing nutrients held in the sediment, exposure of anoxic layers, release of 
contaminants and increasing biological oxygen demand (Kaiser et al., 2002).  
 
The long term effects of the degradation of subtidal habitats may include; 

¶ Loss of ecosystem services (carbon and nutrient cycling) 

¶ Loss of essential fish habitat 

¶ Reduction of biodiversity and biomass 

¶ Reduction in commercial fish stocks (due to reduction in prey and loss of essential fish habitat) 

¶ Loss of habitat resilience/ability to recover from other disturbance events (both natural and 
anthropogenic) 

¶ Impact on wider ecosystem (i.e. reduction in bird and marine mammal species reliant on subtidal 
fish/invertebrates as food sources) 
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6.2 Benefits of recommended option 

Reducing fishing pressure in the estuaries by prohibiting the use of trawled gear in certain areas would help 
protect essential habitats within the estuary, as well as create sanctuary where fish can thrive. This 
restriction on trawl gear could result in the following benefits: 
 

¶ Benefits to a range of fish stocks by protecting the key nursery habitat 

¶ Additional protection for Ramsar, SPA and MCZ designated features 

¶ The future benefits of maintaining a healthy ecosystem. 

6.2.1 Benefits to a range of fish stocks 

Forty-four percent of ICES-advice species in the Northeast Atlantic utilise coastal habitats during some 
portion of their life history, illustrating the ecological importance of these coastal and estuarine habitats. 
Many species use coastal habitats as spawning, feeding and nursery grounds, and these life stages usually 
have very specific habitat demands (Seitz et al., 2013). Therefore, habitat availability may be a bottleneck 
for many fish populations (Seitz et al., 2013). Degradation of these coastal regions could result in 
decreased fisheries landings, as a large percentage of commercially important fish species rely on these 
complex near-shore habitats (Seitz et al., 2013).  The proposed trawling closed area will help preserve and 
restore these habitats which are essential for fish and invertebrate populations. 
 
There is a wide body of research from around the world that demonstrate a close linkage between 
estuaries and commercial fish stocks (North America (Able, 2005), South Africa (Cyrus & Martin, 1991; 
Lamberth and Turpie, 2003) and Australia (Lenanton and Potter, 1987) as well as Europe (Portugal 
(Martinho et al., 2007; Vasconcelos et al, 2010)). This relationship is clearly understood and embodied in 
European wide management schemes for migratory species like Atlantic salmon (Salmo salar), sea trout 
(Salmo trutta) and European eel (Anguilla anguilla).  Unfortunately, although a range of other important 
commercial species such as sole, bass, whiting, sprat and herring are dependent upon estuaries, either 
during their early life history and/or as seasonal older fish, this need is not reflected in a strategic policy 
approach. 
 
Conservation of inshore nursery stocks makes it possible to preserve offshore harvestable stocks (Costa et 
al., 1994 and references within) as the protection of nursery areas can disproportionately increase the 
effectiveness of a protected area. Subsequently, the Revised Common Fisheries Policy advocates the 
protection of nursery grounds for long term sustainability of fisheries management, as do the Water 
Framework Directive and ICES recommendations. 
 
Introducing the Essex Estuaries trawl gear (prohibited area) byelaw would offer additional protection to a 
wide range of fin fish species (Table 4) that have been recognised as UK Biodiversity Action Plan species 
and are in varying states of exploitation. This prohibited area byelaw could also have additional benefits for 
the whole life cycle of fish from spawning to adulthood and could help supply small fish to regional fish 
stocks.   
 
Table 4. ICES 2015 advice on species in the North Sea ecoregion (ICES subarea IV) based upon threshold 
values (? indicates that data were unavailable). BAP: UK Biodiversity Action Plan species. 
 

Common name Latin name Fished at 
or below 
MSY 

Harvested 
sustainably 

Stock size 
stable 

Protection 
status 

Herring Clupea harengus V V V BAP 

Plaice Pleuronectes platessa V V V BAP 

Sole Solea solea U ? V BAP 

Whiting Merlangius merlangus ? ? ? BAP 

Cod Gadus morhua U ? U BAP 

Thornback ray Raja clavata ? ? ?  

6.2.2 Additional protection for Ramsar, SPA and MCZ designated features 
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The protection offered by the trawl gear prohibited areas will not only benefit the features for which it is 
being implemented, but also additional features and those of other conservation designations. The 
reduction of fishing pressure in areas of subtidal mixed sediment will aid in the protection of native oysters 
(Ostrea edulis), a designated species of the Blackwater, Crouch, Roach and Colne MCZ, as well as 
benefiting the habitat features of this designation. As well as reducing fishing pressure in the subtidal 
regions, these proposed closed areas cover large section of the intertidal in the rivers and on the Dengie 
Flats. These areas are critical roosting and feeding areas for an array of nationally and internationally 
important assemblages of birds protected as part of the Mid-Essex Coast SPA. 

6.2.3 Economic benefits of a stable sustainable fishery 

Fishing for sole, bass, cod and thornback rays in Essex Estuaries SAC provides a significant income for 
local fishermen and business. There is a long tradition of fishing along the Essex coast, with historic ports 
such as West Mersea and Leigh-on-Sea providing bases for the generations of small local businesses 
which have made their livelihood from the sea. The primary management measure for regulating key 
pressure stocks like sole, cod and thornback rays is the introduction of quota under the Common Fisheries 
Policy. Introducing management measures that protect specific nursery areas and the key habitats that 
underpin these areas adds a further layer of robustness to the management of these stocks and helps 
support a long-term sustainable fishery for future for the local communities.  

6.2.4 Future benefits of a healthy ecosystem 

Predominantly trawling within Essex Estuaries SAC takes place on the mosaic of habitats in the north east 
of the site, on the run out to the main fishing grounds in an area known as the Wallet. Fishing further inside 
the estuaries and in the riverine areas occurs seasonally, primarily targeting sole as they migrate inshore to 
spawn. However, historically the inner estuary areas have been fished more extensively, and there is 
potential for increased fishing intensity in the future.  The Essex Estuaries trawling (prohibited area) byelaw 
not only manages the current activities but also helps ensure long-term protection of the site and its 
features. 
 
Healthy subtidal mud and mixed sediment ecosystems provide numerous benefits, including; 

¶ Ecosystem services (carbon and nutrient cycling) 

¶ Essential fish habitat 

¶ High biodiversity and biomass 

¶ Support healthy stock of commercial fish (through provision of prey and essential fish habitat) 

¶ Ecosystem resilience/ability to recover from other disturbance events (both natural and 
anthropogenic)  

¶ Wider ecosystem benefits (i.e. supporting bird and marine mammal species reliant on subtidal 
fish/invertebrates as food sources) 

6.3 One In Two Out (OITO) 

 
OITO is not applicable for byelaws implemented for MPA management as they are local government 
byelaws introducing local regulation and therefore not subject to central government processes. 

6.4 Small firms impact test and competition assessment  

 
No firms are exempt from this byelaw as it applies to all firms who use the area, it does not have a 
disproportionate impact on small firms. It also has no impact on competition as it applies equally to all 
businesses that utilise the area. 
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7. Conclusion 
 
Recommended option: KEIFCA byelaw to prohibit trawl gears over most sensitive subtidal features in the 
estuarine rivers (i.e. the rivers Crouch, Roach, Colne and Blackwater) and the Ray Sands Channel (Option 
1). 
 
This option is recommended because it is the most proportionate, whilst providing protection to large areas 
of sensitive habitat. KEIFCA is the most appropriate authority to take forward fisheries management 
measures between 0 and 6 nm. The boundaries of the proposed trawl gear prohibited areas were 
determined taking into account the best available existing evidence of the extent of the features. The trawl 
gear prohibited areas cover a proportion of representative habitat, as well as protecting the most stable and 
therefore sensitive estuarine habitats. Ease of enforcement and the need to have clear demarcation to 
promote compliance was also taken into account when considering the shape of the trawl gear prohibited 
areas.  
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