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EXECUTIVE SUMMARY 

A. Capita Symonds Ltd (CSL) was commissioned by the Cantley River/Rail Transport 
Working Group to undertake a feasibility study into the potential movement, by rail or 
waterway, of raw cane sugar from Great Yarmouth to Cantley.  The movement is of 
around 200,000 tonnes of sugar during the period March to August.   

B. The study was to include consideration of environmental and financial issues and the 
availability of third party funding.  In carrying out this study CSL has had discussions with 
local authorities, navigation authorities, EastPort, Network Rail, the Department for 
Transport (DfT) and road, rail and water haulage companies. 

C. CSL has concluded that rail transport is technically possible, but not considered  feasible, 
due to the high capital costs involved in reinstating sidings and the need for a road 
journey from EastPort to a railhead near Great Yarmouth railway station.  The response 
from the rail freight operating companies has not been very positive due to the short 
distances involved and the fact that it is not a year round operation.  However, we note 
that there are other traffics which could use rail and which may make a rail operation more 
cost effective.  Also, proposed future rail developments may reduce infrastructure costs. 

D. CSL has examined the water transport option.  We concluded that it is possible to make a 
round trip from Great Yarmouth to Cantley within 24 hours.  However, the constraints of 
tides, bridge opening times and a current presumption against night time navigation will 
mean that it would not be possible to achieve a daily shuttle service on a few days in the 
month, especially early in the season.    

E. CSL considered typical loading/unloading and transport costs for the sugar as well as 
capital costs for barges and their refurbishment.  Assuming amortisation of capital costs 
over ten years, gave a total “per tonne” cost of around £3.20 to £3.60.  This compares 
favourably with a road cost of around £4.00 per tonne.  However, we recommend that 
waterway costs are looked at in more detail. 

F. Use of waterway rather than road will result in considerably less noise, pollution and 
congestion in the town of Great Yarmouth and in a reduction of the impact of lorries in the 
villages of Beighton and Cantley.  However, there is likely to be some traffic congestion in 
Great Yarmouth if the lift bridges are opened at peak times. 

G. We have looked at the availability of grants.  It is our view that Freight Facilities Grant 
(FFG) or Mode Shift Revenue Support (MSRS) could be made available for this traffic.  
From information currently provided by the Working Group, up to £1.3M of FFG could be 
available, assuming that the traffic remained on water for 10 years, and up to £442k of 
MSRS might be available over a three year period.  But this will be much dependent on 
the finalised annual tonnages, the actual costs of the project and the financial case set out 
in a detailed application for assessment by the DfT.    

H. Our conclusion is that the waterway option is feasible and financially viable, possibly with 
grant aid.  Our recommendation would be that the waterway option is looked at in more 
detail and firm prices obtained by commercial negotiations with barge suppliers, haulage 
companies, Broads Authority and EastPort.  These negotiations will also help to 
determine the most effective barge loading and unloading systems and whether these 
should be hired or purchased. 
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1.   INTRODUCTION 

Authority and Brief 

1.1 On 17th December 2009 the Cantley River/Rail Transport Working Group commissioned 
Capita Symonds Ltd (CSL) to undertake a feasibility study into the potential movement to 
Cantley by rail or waterway of raw cane sugar which would be arriving by sea into Great 
Yarmouth.  

1.2 CSL has been assisted in the production of this Report by BargeConsult of Caernarfon. 

British Sugar plc and the Cantley Factory 

1.3 British Sugar plc is a member of the Associated British Foods Group and produces over one 
million tonnes of sugar each year plus a number of by-products such as animal feed.  The 
Cantley factory currently produces over 200,000 tonnes of sugar annually from sugar beet 
grown in the region.  The factory itself, opened in 1912, is located between the River Yare 
and the Norwich to Great Yarmouth railway line and has received products by both means in 
the past.  During the beet harvesting season, it operates for 24 hours per day, seven days 
per week.  Road access is via the B1140 from the A47 which is about five miles to the north 
of Cantley.  Distances from Great Yarmouth are as follows: road – 27.4km (17miles), river – 
24km (15 miles) and rail – 17km (10½ miles). The road distance is to the port, whereas the 
rail distance is to Great Yarmouth station1. 

1.4 British Sugar has now achieved Planning Consent for a new development at Cantley to 
allow the factory to process imported cane sugar during the off-season when sugar beet is 
not being processed.  The scheme envisages: 

• importation of raw cane sugar in bulk into Great Yarmouth and its 
transportation to Cantley; 

• an operation which would take place in the off-season for approximately 5 
months from March to August each year; 

• a planned throughput of 200,000 tonnes - indicating a target delivery rate to 
Cantley of 10,000 tonnes per week. 

1.5 The Planning Consent (dated 3rd April 2009) permits the transportation of this raw sugar 
from Great Yarmouth to Cantley by road.  However, a Section 106 Agreement drawn up as 
part of this Consent, requires British Sugar to investigate the feasibility of developing river 
and/or rail transportation links to the Cantley factory for the sugar, and to seek support from 
the DfT or any other appropriate body. 

1.6 The feasibility study here reported has been undertaken in response to this Planning 
Agreement requirement and has been commissioned by the Broads Authority on behalf of a 
Working Group of parties involved in this issue. 

 

 
1 References in this Report to Great Yarmouth station refer to the current (and now only) station in the 
town, sometimes referred to as Yarmouth Vauxhall. 
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Project Assessment 

1.7 In preparing this Report, CSL visited the various sites connected with the scheme on 18th 
January 2010.  We also met members of the Cantley Working Group to discuss the options 
in more detail.  CSL has also had discussions with local authorities, navigation authorities, 
EastPort, Network Rail, DfT and road, rail and water haulage companies. 

1.8 The findings of this Report are based upon the information given in the Consultant’s Brief, 
CSL’s site visit and meetings, and the information made available by the parties contacted 
by CSL.  It should be noted that any costs shown in this Report are based on information 
obtained from third parties and CSL’s own databases and are not necessarily definitive. 

1.9 CSL is grateful for the time and assistance given by the Broads Authority and other 
members of the Cantley Working Group, and the various other parties associated with the 
scheme. 
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2. WATERWAY OPTION 

               Introduction 

2.1 This section of the Report considers the water transportation of raw sugar from Great 
Yarmouth to the Cantley factory along the River Yare, to replace transportation by road as is 
currently envisaged.  The water transport option is considered only in so far as it would 
replace the road transport link, and thus encompasses: 

• transporting the raw sugar from bulk import buffer storage at Great 
Yarmouth port to river vessel; 

• passage of the loaded vessel from Great Yarmouth to Cantley; 

• unloading the raw sugar from the vessel at Cantley into the process buffer 
storage system; 

• return of the vessel to Great Yarmouth. 

2.2 The arrangements for, and cost of, the buffer store at Great Yarmouth port are not included, 
nor is the cost of the corresponding process buffer storage at Cantley.  Both these would 
also be required for the road option as CSL understands it.  Arrangements and costs in 
interfacing with these stores for water, as opposed to road transport, are included. 

2.3 Raw sugar, if handled and stored correctly, should have no environmental impact.  No 
hazard or quality control issues of any significance with shipping raw cane sugar are 
expected to affect the water transport option particularly.  It is expected that the sugar would 
be transported loose in bulk and would be loaded/unloaded in open air but would be 
covered within a vessel during passage.  It is noted that raw sugar is susceptible to damage 
by significant rainfall and this could have some operational impact on loading/unloading on 
occasions.  There is a potential hazard from atmospheres laden with sugar dust, but this is 
not foreseen as an issue as the loading or unloading would be in the open followed by 
enclosure during passage when the sugar would not be subjected to agitation. 

Waterway Operations 

Dimensions and Limiting Factors 

2.4 The waterway infrastructure and navigation requirements inevitably mean some limiting 
factors which need to be accommodated when considering a commercial inland waterway 
operation.  The overall limiting factor currently is the constraint on night navigation, with the 
restricted opening hours of Haven Bridge adding significantly to the complexity of the 
operation.  CSL understands that there may be scope to discuss some limited “night” 
movements – particularly at the beginning of the operational period (e.g. in March) when the 
days are shorter and sunset is before 1800 hours.  However, we demonstrate in this report 
that the water option is feasible with this restriction on night movements remaining in place.   

2.5 Nevertheless, some comment on navigation after dark is necessary.  Modern inland 
waterways vessels, equipped with state of the art river radars and steering systems, operate 
safely on other waterways both in the UK and within continental Europe.  These vessels are 
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purpose built to be significantly more manoeuvrable than similar sized sea ships.  There 
appears to be no obvious reason why this cannot also take place between Great Yarmouth 
and Cantley subject to a suitable risk assessment, in conjunction with restricting other 
vessels mooring in a few specific areas.  If 24 hour operation is possible a significant 
reduction in costs would occur, but a partial increase in operational hours would bring little 
benefit.  The critical areas are the ability to navigate the River Yare in the dark and passage 
of Haven Bridge between 18.00 and 06.00.  One without the other would make little 
difference to the operation. 

2.6 The main factors are set out in the tables below.  We have not included the Reedham 
Vehicle Ferry as this is not considered to be a restriction to navigation.   

Table 2.1:  Bridge Opening Times and Restrictions   

Bridges Opening Times   Opening arrangements Clearance  

Haven Bridge 
(Great Yarmouth) 

Normal working 
hours with no 
requirement to 
open between 
18.00 and 06.00   

The last opening is given 
as 16.00 due to the period 
16.00 – 18.00 being 
classified a “red” period 
(rush hour).  The current 
legal position is 
complicated as the 
navigation authority is still 
legally the Great Yarmouth 
Harbour Commissioners.  It 
seems authority has been 
delegated to EastPort 
without the required legal 
agreement.  

Air draught when 
Breydon tide gauge 
zero is 3.89m 
(12.8ft). 

Breydon Bridge Manned:  
0800 – 1700 
(winter) 0600 – 
2200 (summer: but 
sunrise to sunset if 
shorter) 

No passage eastbound on 
ebb tide due to bridge 
design. 

At high water: 
Fixed spans 3.96m 
(13ft) 
Centre Span 3.5m 
(11.5ft) 
When Breydon tide 
gauge is zero, air 
draught is 5.51m 
(18.1ft) 

Reedham Bridge Manned: 
Opens on demand  

Swing bridge will open if 
gap between trains is at 
least 20 minutes.  Opening 
can be delayed by up to 30 
minutes awaiting passage 
of a train.  Often swings for 
cruisers though mechanical 
problems are sometimes 
encountered in hot 
weather.  

At high water: 
Navigation span 
3.5m (11.5ft). 
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Table 2.2: Tides and Depth 
 

Location Range Comment 

Great Yarmouth Spring Tide 2.0m 
(6.6ft). 
Neap Tide 1.0m 
(3.3ft). 

Slack approximately 90 minutes 
after high water/low water but can 
vary with weather conditions  

Breydon Water Falls at about 0.3m 
(1ft) per hour on ebb 
tide 

Shallowest at east end.  Expected 
minimum depth in channel on tide 
3.35m (11ft).  

Reedham 
. 

1.2m (4ft)) rise 
Approx. 2.5m (8.2ft) 
depth at low water 

Lay-by jetties on both sides of 
bridge but only useable on the 
eastern side 

Cantley Tide rises in  4 - 4½ 
hours   

A south west wind will reduce the 
height of a high tide 

 

Bridge Opening Arrangements 

2.7 It is expected that Haven Bridge will need to open for every passage of the barges in each 
direction.  The opening time will be a maximum of 5 minutes each time even if two vessels 
are travelling in convoy.  This will only occur a maximum of two times per day and will not 
take place during any of the stated ‘red’ periods.  Breydon Bridge will only need to open if 
there is not sufficient headroom for the barges, this is estimated to be approximately twice 
per week.  The height of the proposed Third River Crossing at 7.5m above mean high water 
will mean that the intended barge operation will not require it to be opened. 

2.8 The road alternative to a waterway (or rail) operation will be up to 120 lorry movements per 
day through the road junctions at the ends of the bridges with no restrictions on the 
operational periods.  This will impose its own problems on the road network and might be 
considered a considerably more disruptive scenario than two periods of 5 minutes per day 
for the barge operation.  On the other hand, the lifting of the two existing bridges, and 
potentially a third bridge, will affect commercial and domestic traffic movements with the 
likelihood that this will cause some traffic congestion dependent upon the time of day.   

Visibility 

2.9 Breydon Water is a wide, shallow estuary, just west of Great Yarmouth, through which flows 
the River Yare.  Mudflats stretch right up to the marked channel and any deviation outside 
the stakes runs the risk of grounding.  The flatness of the surrounding countryside means it 
is very exposed to the prevailing weather and at the eastern end tides can run swiftly.  

2.10 The channel itself is unlit as historically there has been no night navigation.  No navigation 
after dark is permitted west of Breydon Water.  It is also a requirement of the Broads 
Authority that all commercial vessels should be escorted. 
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Dimension of Vessels 

2.11 The size of commercial vessel to be used in the proposed operation would be restricted to 
that of the largest traditional vessel known to have travelled to Cantley.  This is the           
MV Blackheath which brought oil from Great Yarmouth to Cantley until the mid 2000s.  This 
traffic ceased (by water) because the vessel required expensive modifications or 
replacement which was considered uneconomic at the time.  MV Blackheath is 60m (197ft) 
long with a beam of 11.2m (37ft) and a draught of 3.36m (11ft) but limited to a maximum of 
3.2m (10.5ft) for this journey 

Traditional Operation for Coasters 

2.12  Based on previous experience this can be illustrated as follows: 

• depart Great Yarmouth two hours before high water Great Yarmouth; 

• arrive Cantley at high water Cantley (flow still allows vessels to turn).  Total 
journey time 3 to 3½ hrs (outward); 

• depart Cantley at beginning of the flood tide.  At Reedham there will be 
some flow to assist control of the vessel; 

• arrive Great Yarmouth at high water.  Total journey time 3 to 3½ hours 
(return). 

2.13 Coasters from Norwich left at high water Norwich (for water depth) passing Reedham on the 
ebb.  They passed through Breydon Water at low water and thus passed Breydon Bridge at 
slack water. 

Summary 

2.14 Correlation of the extensive restrictions described above has been carried out on a 
spreadsheet (contained in Appendix D), analysis of which shows that it will be possible to 
make 13 deliveries per fortnight to Cantley in the critical month of March.  Later months 
through to August would be easier because of extended daylight hours.  This means that to 
transport the required tonnage of 10,000 tonnes per week, the barges should be able to 
deliver a minimum of 1,540 tonnes per trip. 

2.15 This analysis has shown that the available vessel turn-round times at each end would not be 
sufficient for the loading and unloading operations and so one vessel, or combination of 
vessels, could not perform the required daily shuttle delivery on its own.  To accommodate 
this constraint it will almost always be necessary to have another vessel or set of barges 
ready loaded (at Great Yarmouth) or unloaded (at Cantley) and available to depart 
immediately.  Additional vessels would, therefore, be needed to allow for this operational 
need which would increase the capital cost of the project, but make the operation more 
robust and able to achieve the target delivery rate.  It  would also make the most efficient 
use of tugs. 
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Loading and Unloading 

General 

2.16 The loading and unloading systems need to be designed to minimise any loss or 
contamination of the material and ensure that they can occur under as broad a range of 
weather conditions as possible.  During loading, the material will need to be fed to the barge 
via a height adjustable ‘pipe’ to guide the material accurately into the barge and to protect it 
from wind.  During loading, only a small proportion of the hatches will need to be open.  

2.17 During unloading, the amount the hatches will need to be open depends on the system 
chosen.  A grab would require a minimum of 30% of the hold to be open at any time; a 
suction system would substantially reduce this.  In all cases it is envisaged that 
transhipment could continue in all but the heaviest rain.  Delays due to heavy rain can be 
minimised if necessary by extending the working hours.  

Loading 

2.18 It is understood that the raw cane sugar will be unloaded from the ship at the new outer port 
(EastPort) at Great Yarmouth and stored nearby in a warehouse.  The rear of the 
warehouse may be less than 50m from the river port, i.e. on the River Yare.  With the 
opening of EastPort and the changes in port perimeter, access from this warehouse to the 
river port is expected to be all within the port area and not affect public highways.  From the 
warehouse the sugar would need to be loaded into the barges which could either be by lorry 
and a loader conveyor, or by a fixed conveyor system.  In both cases a loader shovel would 
be used in the warehouse to load either a lorry or a fixed conveyor hopper.  The cost for this 
loader shovel would be the same for either scenario or, indeed, for a direct road haul to the 
factory.  Given that this is also a cost under the road option no costing for this is included.  

2.19 It is not recommended that the river transport vessel exits the river to reach EastPort for 
loading.  This would involve a short but potentially difficult transit outside smooth water, 
which would carry some risk in itself, but would more especially make it necessary for the 
vessel to comply with an additional range of regulatory requirements on construction, 
facilities, crewing, etc, which would add notable cost to the project.  Thus only loading the 
river vessel in the river port has been assumed. 

2.20 Loading would need to be at a rate of about 250 tonnes per hour to ensure that the barges 
were loaded in a reasonable time (6 hours).  To minimise the length of conveyor required, or 
indeed the distance travelled by any lorries, it would be most advantageous for the barge 
loading to take place immediately behind the sugar warehouse, on land which is part of the 
existing river port. 

Unloading 
 
2.21 Upon arrival at British Sugar’s Cantley factory, the raw sugar will need to be unloaded and 

the material transferred to join the conveying system that is already planned for the raw 
sugar storage and processing.  It is envisaged that this will take place at the eastern end of 
the existing wharf nearest to the intended raw sugar storage silo.  The presence of a public 
footpath alongside the river at this point is an issue to be addressed. 
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2.22 Unloading can be by either a hydraulic grab or a suction system.  The use of a screw 
unloader such as the MacGregor Siwertell 5000 might be possible subject to confirmation of 
the sugar being sufficiently free flowing – in the end the final choice will be a decision for 
British Sugar themselves.  These unloading systems are illustrated in Appendix C.  If it is 
intended that the raw sugar will be transported by a vacuum/pressure system then a suction 
unloader may be the best option and would provide a completely enclosed transport system.  
On the other hand, a hydraulic grab would be more flexible and, in the event that other 
materials were transported, this would be the better option.  Any hydraulic grab would have 
‘top covers’ to prevent the loss of material due to the grab over filling.   

2.23 If the barges are unloaded by grab it would be best if the riverside public footpath were  re-
routed further inland so that the ‘excavator’ can travel along the face of the waterway and 
discharge into a hopper or road vehicle immediately behind.  However, it is recognised that 
the diversion of a footpath can be both difficult and controversial.  Discharge by vacuum or 
screw system would not require re-routing of the footpath as all the equipment would, in any 
case, need to be installed at a higher level.  Unloading would need to be at a rate of about 
250 tonnes per hour to ensure that the barges were unloaded in a reasonable time (6 
hours).  

Vessel Types 

Introduction 

2.24 A full review of all possible vessel types has been carried out.  All vessels with dimensions 
greater than currently permitted on the River Yare to Cantley (see paragraph 2.11) have not 
been pursued at this stage as this limit is known to be practicable and acceptable to the 
Broads Authority.  In reviewing appropriate vessels, a guiding principle has been that they 
are as large as practicable within their type thus involving as few of them as possible, all in 
order to achieve operational efficiencies and economies of scale.  A conventional pull-towed 
option has been discounted, due to the difficulty of controlling the dumb barge and the extra 
crew required.   

2.25 There are two possible types of inland waterways vessels suitable for this traffic - a barge or 
barges pushed by a tug, and self propelled barges.  The choice is influenced both by the 
waterway restrictions and the logistics of the operation.  Pushed barges do not normally 
have to be turned upon arrival and departure.  Examples of these vessels are provided in 
Appendix B. 

2.26 In addition to the restrictions shown above, it will be a major advantage if the barges have a 
maximum air draught when empty of about 4.0m (13.1ft) to enable them to pass under 
Breydon Bridge at low water slack (using ballast tanks if necessary but no water in the hold) 
and, if possible, an air draught of less than 3.0m (9.8ft) when loaded so as to fit under 
Reedham Bridge. 

2.27 In all cases the vessels will need to be fitted with hatches that are easily moveable without a 
crane, and a bow thruster2 would be a distinct advantage. 

 
2 A small propeller mounted near the bow with its axis transverse to the length of the vessel; used for 
manoeuvring. 
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2.28 The dimensional limitations set out in paragraph 2.11 apply to a vessel or combination of 
vessels. 

2.29 It is to be noted that the vessels and their characteristics considered here have been 
selected on the basis of the information set out above, and thus represent vessel options 
that are considered feasible at this stage in terms of utility and capacity for the target 
delivery rate.  They have been used for the consideration of cost implications.  Should the 
water link project be taken forward, all selection of vessels and their characteristics will need 
to be reviewed and confirmed, or otherwise, on the basis of detailed examination of all 
issues at that time. 

Pushed Barge Systems 

2.30 The simplest system would use a single push barge to carry the daily tonnage on one trip a 
day.  This leads to three options described below: 

Option 1 
 

2.31 The push tug would need to be twin screw (minimum 2 x 300hp) and have an elevating 
wheelhouse.  It would be 8m (26.2ft) to 10m (32.8ft) long.  Standard EU push barges are 
76.4m (250.6ft) long by 11.4m (37.4ft) wide and would be expected to carry 2,120 tonnes at 
a draught of 3.2m (10.5ft).  Given the 10m (32.8ft) length of the push tug and the known 
waterways constraints, this only allows a barge to be a maximum of 50m (164ft) long, 
somewhat short of the EU standard.  However, it is relatively simple to shorten this type of 
barge which, when modified to the required length, would be expected to carry 1,360 
tonnes.  This is less than the target capacity of 1,540 tonnes per trip average but if this 
option is thought appropriate then some small proportion of additional road transport may be 
used intermittently to “top up” the system. 

2.32 Secondhand standard push barges are available for about £300,000.  The cost of 
shortening them and possibly fitting hatches and a bow thruster would be in the region of 
£100,000 per barge.  A purpose built push barge, using modern design techniques to 
minimise its unloaded weight, could be designed to carry as much as 1,500 tonnes within 
the stated waterway restrictions.  

2.33 The advantage of Option 1 is that basic push barges are readily available.  However, there 
are some disadvantages such as: 

• standard barges will require shortening to fit, unless built new; 

• standard barges may need hatches and/or bow thrusters; 

• a shortened standard barge would not achieve the required capacity;  

• an existing barge may not fit within 4m (13.1ft) air draught recommendation; 

• a single push tug will mean no back up during breakdown. 

2.34 It will also be possible to push several smaller push barges as a single operation.  Two 
suitable types are readily available and could be used subject to suitable minor 
modifications.  Due to their sizes it will not be possible to transport sufficient raw sugar in 
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one push-tow so two would be needed each day.  However, they would be able to travel in a 
‘convoy’ with a separation of 250m. 

Option 2 

2.35 This would be to use Hargreaves tugs and pans (open barges).  Each pan can carry 170 
tonnes and four can be pushed by a tug.  They were previously used to transport coal etc. 
on canals and rivers in Yorkshire.  Each pan is 17.1m (56.1ft) long by 5.33m (17.5ft) wide by 
2.9m (9.5ft) draught and with a 3.6m (11.8ft) air draught.  The tugs are 8.8m (28.9ft) in 
length and 4.5m (14.8ft) wide.   

2.36 To operate two “push-tows”, each of four pans, would deliver 1,360 tonnes per day.  This 
would mean a total length of 43m (141.1ft) and a total beam across the pans (two-abreast) 
of just over 10.66m (35ft).  If the operation could be extended to two “push-tows”, each 
consisting of six pans, this would deliver 2,040 tonnes per day.  Total size depends on 
suitable tugs being available as a single standard Hargreaves tug is unlikely to be 
sufficiently powerful. 

2.37 The advantage of Option 2 is that the tugs and pans are immediately available with little 
cost. In addition: 

• the owner is understood to be willing to carry out the operation; 

• the vessels have a shallow draught and air draught (within 4m [13.1ft] air 
draught recommendation); 

• they could achieve the target capacity per trip; 

• there is flexibility in that there is some continuity of supply in the event of 
breakdown. 

2.38 The disadvantages are the absence of a bow thruster in the pans and the single 
Harbormaster unit in the tugs which may lack power.  Hatches will also have to be fitted. 

Option 3 

2.39 LASH barges are currently available.  Each barge is 18.26m (60ft) by 9.16m (30ft) with a 3m 
(9.8ft) draught and will carry 385 tonnes.  Two barges together with a capacity of 770 tonnes 
can be pushed by a small tug with a total length of approximately 55m (180ft).  Due to the 
short length of the barges an existing push tug, rather than a purpose built one, can be 
used.  New hatches and railings may be required.  In total two tugs and 12 barges would be 
required. 

2.40 The advantages can be summarised as: 



Cantley Transport Feasibility Study 
Cantley River/Rail Transport Working Group 

 

 
F:\ZEGY\ZEGY PROJECTS\CS041861 Cantley                                                                                                                        15 
 

• available immediately at a moderate cost;  

• can attain required tonnage for minimal investment; 

• flexible - some continuity of supply in event of breakdown; 

• short length means push tug more readily available; 

• within 4m (13.1ft) air draught recommendation. 

2.41 The disadvantages are the lack of bow thrusters in the barges and the likely need for new 
hatches for ease of operation.     

Self-propelled vessels 

2.42 These are considered together as Option 4.  

Option 4  

2.43 There are many self propelled vessels readily available from the Continent which fall within 
the waterway constraints and all would be expected to be equipped with bow thrusters and 
hatches.  

2.44 Vessels suitable to fit within the waterway restrictions, typically in the range 55m (180ft) by 
8.2m (30ft) to 61m (200ft) by 6.6m (21.7ft) are readily available and should require little or 
no modification, though careful selection may be required.  Some vessels may need ballast 
tanks fitted to attain an empty air draught of 4.0m (13.1ft) without putting water in the hold.  
These vessels are shown in Appendix B as “59m x 6.6m” and “55m x 7.2m”.  

2.45 The advantages of this option are: 

• immediately available;  

• can attain required tonnage for minimal investment; 

• very flexible – single breakdown will have little effect; 

• within air draught recommendation. 

2.46 The main disadvantage is that each vessel has a separate engine with the consequence 
that more maintenance is required.  

  

Examples of operations elsewhere 

2.47 Push tow operations currently take place both in the UK and around the world.  Current UK 
operations include those on the Thames and the Mersey, both of which use equipment 
larger than is suitable for this operation.  Similar equipment is being operated in other parts 
of the EU including in very confined and tidal waters, often where tidal currents are more 
significant than in the study area.  Conventional barges operate currently both in the UK and 
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around the world in very confined and tidal waters often where tidal currents are more 
significant than in the study area. 

Costs 

Factors and Assumptions 

2.48 In looking at the costings for this project it is has been necessary to establish a set of cost 
factors and assumptions and this has been the basis of the costs used throughout this 
section of the Report.  These are: 

• all costs are calculated for an operating period of 20 weeks per year and an extra 
four weeks for setting/starting up and training purposes.  It is not applicable to 
calculate rates based on weekly costs but rather the total costs for the year have 
to paid for in the 20 week operating period.  Figures are given for costs whilst 
operating but other costs that are incurred over the year have to be included; 

• as the operating period is only 20 weeks we have used hiring rates rather than 
purchase costs in most cases though this option is not applicable to the 
barges/tugs themselves due to costs of delivery and conversion.  However, for 
some loading and unloading equipment it may be more cost effective to purchase 
the equipment and this may also qualify for grant aid (see section 5);  

• due to the current constraint on night time navigation (although this could change 
through negotiation), it is necessary to have three sets of barges (or self 
propelled vessels).  One set will be loading at Great Yarmouth, one set will be 
unloading at Cantley and the third set will be in transit.  If 24 hour operation were 
possible it is likely that the number of barges required and, therefore, costs would 
be less; 

• vessel turn-round times at each end need to be shorter than loading and 
unloading operations would require and so one vessel, or combination of vessels, 
could not perform the required daily shuttle delivery on its own.  To accommodate 
this constraint it will almost always be necessary to have further vessels ready 
loaded (at Great Yarmouth) or unloaded (at Cantley) and available to depart.  
Additional vessels will therefore be needed to allow for this operational need;  

• it is assumed that each barge or push-tow will require two persons as crew; this is 
in line with EU regulations and UK practice on category A & B waterways for 
vessels of 60m (197ft) length.  The skipper will require a Boatmaster’s Licence 
with a pushing and cargo endorsement or equivalent and a Pilotage Exemption 
Certificate (PEC) for Great Yarmouth.  The mate will require basic safety training.  
Wages are estimated at £400 per week for the skipper and £300 per week for the 
mate;  

• allowance has been made for one person at Cantley and one at Great Yarmouth 
to  assist and supervise the loading and unloading operations.  This is because it 
will not be possible for the barge crew to do this as they will not normally be 
present.  The equivalent supervision for a lorry is provided by the lorry driver; 
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• it is assumed that all staff will work on a week on/week off (or similar) rota during 
the operational period to ensure seven days per week availability; 

• all vessels will be moored at Cantley when not being used (to avoid any fees) but 
a figure has been added in to allow for supervision; 

• fuel costs are estimated at the current price of £0.48 per litre.  A 200hp engine 
would on average use about 25 litres per hour; 

• it is assumed that the crew will spend some nights on board the vessel but will 
often be able to return home at night; 

• capital repayment is on a straight line basis over the period shown.  Loan 
repayment assumed to be at 7% per annum.  Return on capital is at 5% including 
50% of the current barge value.  The amortisation is over ten years and is 
provided on a “per tonne” basis.  This figure will be lower if amortisation is over a 
longer period;   

• maintenance and repair costs are taken from industry figures for this type of 
operation; 

• it is not clear if a small tug will be required at Cantley or Great Yarmouth for 
shunting purposes so this has been shown as a separate item. 

Option 1 Costs: Push tug and barge(s) 

Operating Costs  

2.49 This would require a crew of two, plus one person each for the loading and unloading 
operations.  Allowing for rest periods this would mean six operatives, plus supervision, plus 
office.  Table 2.3 below shows indicative weekly operating costs.  

Table 2.3: Option 1 - Indicative Operating Costs (weekly) 
 
Item Cost

Fixed Costs 

Crewing £3,900

Insurances etc £330

Variable Costs 

Oil and other running costs £300

Maintenance £650

Fuel £940

Crew transport costs £100

TOTAL £6,220
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2.50 Insurance and supervision costs will continue throughout the year together with further start 
up costs for each season.  Total annual operating costs are estimated at £166,280.  This 
equates to £0.94 per tonne for an existing vessel (1,360 tonnes deadweight) or £0.83 per 
tonne for a maximum vessel (1,500 tonnes deadweight).  As discussed earlier in this section 
the 1,360 tonnes vessel will only convey 176,800 tonnes per year.    

Capital Costs 

2.51 The equipment required comprises three push barges and one push tug.  An existing push 
barge (1,360 tonnes deadweight), adapted and delivered, would cost around £400k.  In 
contrast, a new 1,500 tonnes deadweight push barge would cost in the region of £1.0M, 
delivered.  An existing push tug would cost around £250k to acquire.   

2.52 This gives a total capital cost, on the basis of securing existing vessels of £1.45M or £1.38 
per tonne over 10 years.  In contrast, the push barge new build option with an existing push 
tug provides a total cost of £3.25M or £2.73 per tonne over 10 years.  

2.53 There may be a requirement for shunting tugs.  If so an additional £0.05 per tonne would 
arise. 

Option 2 Costs: Hargreaves tugs and pans 

Operating Costs 

2.54 This would require two crews of two, plus one person each for the loading and unloading 
operations.  Allowing for rest periods this would mean nine operatives plus supervision plus 
office.  Table 2.4 below shows indicative weekly operating costs. The crewing costs are also 
considered to be the same for Options 3 and 4, details of which follow below.    

Table 2.4: Options 2 to 4 - Indicative Operating Costs (weekly) 
 

Item Cost

Fixed Costs 

Crewing £5,400

Insurances etc £385

Variable Costs 

Oil and other running costs £450

Maintenance £800

Fuel £1,250

Crew transport costs £150

TOTAL £8,435

 
2.55 Insurance and supervision costs will continue throughout the year together with further start 

up costs for each season.  Total annual operating costs are estimated at £219,440 which 
equates to £1.10 per tonne for using existing vessels with two working in convoy each day.    
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Capital Costs 

2.56 If the Hargreaves equipment were to be chosen this would mean a total capital cost of 
£1.164M, or £0.98 per tonne over 10 years.  This covers the required 27 pans and 2 push 
tugs.  The pans are valued at £10k each and will require approximately £22k spending on 
each including delivery.  The tugs are costed at £150k each until the suitability of the original 
tugs can be evaluated.  It would be possible to use two original type tugs for each push tow. 

2.57 There may be a requirement for shunting tugs.  If so an additional £0.05 per tonne would 
arise. 

Option 3 Costs: Push tugs and LASH barges 

Operating Costs 

2.58 Crewing arrangements and operating costs are assumed to be similar to Option 2 above.   

Capital Costs  

2.59 Under this option the equipment required is 12 push barges and 2 push tugs.  The push 
barges are currently for sale at £30k each and they will require approximately an additional 
£24k expenditure including delivery (total £648k).  The tugs are costed at £150k each giving 
a total vessel cost of £948k or £0.80 per tonne over 10 years. 

2.60 There may be a requirement for shunting tugs.  If so an additional £0.05 per tonne would 
arise. 

Option 4 Costs: Self-propelled vessels 

Operating Costs 

2.61 Crewing arrangements and operating costs are assumed to be similar to Options 2-4 above.   

Capital Costs  

2.62 The capital cost of self-propelled vessels, typically in the range 55m (180ft) by 8.2m  (26.9ft) 
to 61m (200ft) by 6.6m (21.7ft), can be between £150k- £250k each.  Modifications required 
to these vessels are expected to be minimal at around £20k per vessel, including delivery.  
As six vessels will be required in total, a cost of £1.32M is considered realistic.  This allows 
for an average purchase price of £200k and £20k for refurbishment.  This equates to £1.11 
per tonne over 10 years. 

Loading, Unloading and Other Costs  

Loading Costs 

2.63 As previously stated the cost of the loading shovel in the warehouse is already allowed for in 
the original road transport scheme.  To load 1,540 tonnes in 6 hours, nine 28 tonnes lorry 
loads will need to be delivered each hour requiring 3 or 4 lorries at an estimated cost of £40 
per lorry per hour.  This gives a total of £1,000 or £0.65 per tonne, to which must be added 
the cost of the loader elevator and a banksman, giving a total cost to load of £0.90 per 
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tonne.  CSL suggests that a conveyor operation is likely to be substantially cheaper in the 
long term due to the short distance involved and over 10 years could cost as little as £0.25 
per tonne. 

2.64 CSL has contacted EastPort to ascertain the costs involved for loading the barges in the 
River Port at Great Yarmouth.  It is not possible at this stage to provide comprehensive 
costings for the loading operation as this will require British Sugar and EastPort to conduct 
commercial negotiations.  The type of operation (continuous and high volume), the reduced 
costings expected for what is effectively a transhipment exercise and that only those costs 
appropriate for an inland waterways operation are taken into account, all needs to be 
factored into the negotiations.   

2.65 In the absence of definitive rates an indicative, best practice, figure has been given.  In the 
event that the negotiated cost is significantly higher, the installation of a fixed system 
(seasonal) would be likely to provide a similar cost to that indicated.  This may be able to be 
provided by installing a mobile vacuum/pneumatic system in the storage area with overhead 
pipework extended to the neighbouring loading quay. 

 Unloading Costs 

2.66 Precise costs for unloading depend on the type of system chosen and the payback period.  
To enable a basic cost model to be made we have assumed that a hydraulic excavator fitted 
with a high cab and suitable enclosed grab is hired, with full maintenance and operator for 
the specified period.  This gives a good base option against which to cost other options. 

2.67 Two national plant hire firms have offered a hydraulic machine with grab and operator for 
£40 per hour or £0.21 per tonne (eight hour day handling 1,540 tonnes per day).  There will 
be a requirement to move the sugar from the unloading point to the store and we have 
assumed £0.15 per tonne for this as vehicles will be unlicensed.  These costs could be 
considerably reduced if some form of suction or conveyor system were to be used.  Such a 
system would be likely to be eligible for grant aid.   

Other Costs 

2.68 There are other particular cost issues, discussed below, but it is not possible to estimate 
these definitively at this stage:  

• Fixed office/supervision costs by British Sugar which would be an internal issue for 
British Sugar; 

• Agency fees arise in providing a representative of the cargo owner at the port.  They 
are for providing an interface at the port between the cargo owner/receiver and the 
ship/shipper to deal with paperwork, clearances and acceptance etc.  They provide 
for an independent check of the quality of the cargo and to ensure it is not damaged 
or contaminated upon arrival or unloading at the port.  As the owner may be remote 
from the port it is usual to appoint an agent to provide this service.  In this case, 
British Sugar could appoint an agent or they could use someone from their own staff 
as they are not remote.  There will be a need for this for the bulk importation and so 
there may be an option to combine the two agency activities (bulk import and onward 
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shipment) into one responsibility.  However, this service would not normally be 
required when loading lorries from a store, or when loading to barge;   

• Cargo insurance which is normally covered as part of the sea transport; 

• Broads Authority charges which would arise under two main headings: licence fee for 
use of the waterway and its facilities which would arise annually, and escorting 
charges.  When large vessels have used the waterway in the fairly recent past, the 
Authority has required the provision of an escort boat to assist in safe passage.  
Since then, the recreational boating use of the Broads, in terms of private boat 
numbers, has increased substantially, although CSL understands that the hire boat 
level of around 3,000 in the 1980s has declined to a current level of around 900.  The 
proposed freight operation would be conducted at the busiest time of the year and, 
therefore, the issue of the escorting requirement will need to be settled with the 
Broads Authority.  CSL understands that the provision of escort vessels has been 
required in the past by the Broads Authority, apparently dictated by previous 
incidents.  We understand that this type of escorting does not occur for inland 
waterways vessels anywhere else in the UK and the opportunity should be taken to 
revisit this requirement.  Bearing in mind that most of the issues relate to private 
vessels mooring in what are considered to be dangerous positions, and the nature of 
the daily operation intended, it would seem to be much more cost effective to prohibit 
mooring in these positions during the operational period.  This would perhaps also 
increase the likelihood of obtaining 24 hour operation; 

• The need for escorting will attract cost to the project and will depend upon the extent, 
nature, duration and mode of provision of the escorting.  The Broads Authority has 
not yet finalised its costs for escorting but it is estimated that costs for two escort 
boats would be in the order of £0.26 per tonne.  These charges may be reduced, but 
may in part transfer to the vessel operating costs, as experience is gained; by having 
some level of “self-escorting” involving a member of the crew out in a small boat at 
certain points along the route and by the provision of CCTV equipment at certain 
locations; 

• All port charges at Great Yarmouth are highly dependent on many issues to do with 
cargo delivery and storage and handling at the port which at present are undefined – 
many of which will apply to the road option but some will apply to the water option 
only.  Similarly, some capital works may be required to provide suitable, possibly 
dedicated, facilities at the port for this operation and how these are funded and 
procured would impact on costs.  Fixing of these charges would be subject to the 
definition of the logistics at the port and to commercial negotiations between the port 
and British Sugar; 

• All ports and docks charge tonnage fees for the import and export of cargoes from 
and to ships but these have not been quantified.  It is noted that in all ports currently 
handling cargoes to  barges where the cargo has arrived from, or will leave by ship, 
no charge is made for the barges (in the same way that no charge is made for lorries 
moving cargo to or from the ports).  In fact, several ports reduce their charges when 
barges are used as it is often significantly more efficient to load barges than lorries 
and port congestion is reduced; 
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• Depreciation/leasing.  Given the intermittent nature of the operation, initial thinking is 
that leasing vessels for the season only could be possible but subject to much 
volatility in pricing depending upon what else the vessels might do in the off-season 
and on general market conditions.  We have assumed that all capital and operating 
costs are borne directly by the project, to give a more defined basis on which to 
consider cost issues at this stage; 

• Cantley Wharf - this is discussed in more detail below; 

• Costs for pilotage or Pilotage Exemption Certificates.  It is envisaged that where 
these are required they will be obtained by the skippers in a relatively short period, so 
having no significant cost implication; 

Cantley Wharf 

2.69 This is at present in reasonable condition from a superficial visual check.  It is likely that 
some repairs would be needed and some upgrading of fendering or moorings might be 
needed depending upon the vessels actually involved.  The unloading equipment may well 
impose loading on the wharf that it has not had to cope with before and thus inspection and 
assessment may also indicate some improvement strengthening.  Works involved in the 
diversion of the public footpath and other incidental accommodation works at the wharf or on 
the site could also arise.  All these works will depend on the vessel used, the unloading 
mode and the equipment used and so cannot be helpfully estimated now. 

2.70 Barge operation would not be expected to have any detrimental effect on a concrete walled 
wharf during unloading, manoeuvring or mooring.  It is not anticipated that the wash from the 
propellers and bowthrusters would affect the concrete in any way, although changes may 
need to be made to ensure safe mooring. 

2.71 From the limited visual inspection of the existing quayside at Cantley there are no apparent 
major problems that would indicate that water transport is not viable.  The existing quayside 
exhibits some minor damage to the existing concrete which can easily be repaired.  Some 
fendering is apparent below the waterline although it is not clear if this is complete and in 
good order.  Fendering above the waterline has been removed.  The existing mooring rings 
look dilapidated and distorted.   

2.72 It is therefore assumed at this stage that minor concrete repairs, replacement fendering and 
either refurbishment or replacement of the moorings rings is required.  Mooring bollards 
could be placed on the top of the quayside giving some small improvement in both the 
mooring and repositioning.  Should the waterway option be progressed further a full 
inspection of the existing quay wall including a diving inspection is recommended.  For 
preliminary budget purposes it is anticipated that the cost of the quayside refurbishment 
would be of the order of £40,000 which could be eligible for grant aid.  On the basis of 
amortising capital costs over 10 years this is equivalent to £0.04 per tonne.  If major repairs 
are required we estimate that this could be in the region of £0.5M (equivalent to £0.43 per 
tonne).     

2.73 The existing footpath runs along the edge of the quayside.  If the footpath were to be 
diverted to behind a working area adjacent to the water’s edge this would simplify unloading 
operations.  The cost of diversion may be eligible for grant.  If a grab discharge hopper were 
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to be used to feed a conveyor it could be located on the quayside and the grab could then 
travel from the vessel to the hopper without passing over pedestrians.  This will eliminate the 
risk of any material on the outside of the grab falling on to passing pedestrians. 

2.74 Should the footpath be left in its current location it will be necessary to locate the hopper 
behind the footpath and work would have to be carried out over the footpath.  In this 
situation it would be necessary to construct a protective cover over the footpath to prevent 
any material falling from the grab landing on passing pedestrians.  Repositioning of the 
vessel will have to be undertaken from the vessel itself using the mooring rings positioned 
on the front face of the quay. 

2.75 The unloading crane will only be required for part of the year, it therefore follows that a 
temporary hire crane will be most suitable.  If the footpath is diverted behind the working 
area it would be possible to set up the crane closer to the edge of the quay providing better 
visibility for the crane driver of unloading operations.  If the footpath cannot be diverted the 
crane type will need to have a drivers cab at sufficient height to allow driver visibility over the 
covered walkway.  This may limit the number of suitable cranes available for use in 
unloading.   

2.76 For simplicity it has been assumed the hopper would be a permanent static fixing, the crane 
would be set up alongside the hopper and the vessel would be moved back and forth along 
the quay during unloading in order that all areas of the cargo can be reached. 

2.77 It is likely that a suction or screw unloading system as described above could be installed on 
the quay without affecting the footpath. 

Road Costs 

2.78 Although examination of the road option was not part of the brief we have been asked to 
include an indicative road cost rate for comparison.  British Sugar have advised that a figure 
of £4.00 per tonne would be appropriate. 

Cost Summary 

2.79 Bearing in mind the feasibility assumptions and exclusions summarised above, and that 
some of these cost elements could vary depending upon the choices made on equipment 
etc, the cost estimates may be summarised as shown in Table 2.5 below.  
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Table 2.5: Summary of Waterway Option Costs 

 Option 1A: 
push tug and 
Barge(s) 
(1,360 
tonnes) 

Option 1B: 
push tug and 
Barge(s) 
(1,500 
tonnes) 

Option 2: 
Hargreaves 
tugs and 
pans 

Option 3: 
Push tugs 
and LASH 
barges 

Option 4: 
Self-
propelled 
vessels  

Road 
Option 

Weekly fixed  
operating 
costs 

£4,230 £4,230 £5,785 £5,785 £5,785  

Weekly 
variable 
operating 
costs 

£1,990 £1,990 £2,650 £2,650 £2,650  

Total annual 
operating 
cost  

£166,280 £166,280 £219,440 £219,440 £219,440  

Annual 
operating 
cost (per 
tonne) 

£0.94 £0.83 £1.10 £1.10 £1.10  

Capital costs 
of vessels 
amortised 
over 10 years 
(per tonne) 

£1.38 £2.73 £0.98 £0.80 £1.11  

Loading cost 
per tonne 

£0.90 £0.90 £0.90 £0.90 £0.90  

Unloading 
cost per 
tonne 

£0.36 £0.36 £0.36 £0.36 £0.36  

TOTAL (cost 
per tonne) 

£3.58 £4.82 £3.34 £3.16 £3.47 £4.00 

Shunting tug, 
if required 
(per tonne) 

£0.05 £0.05 £0.05 £0.05 £0.05  

Cantley 
Wharf (cost 
per tonne) 

£0.04 - 
£0.43 

£0.04 - £0.43 £0.04 - £0.43 £0.04 - £0.43 £0.04 - 
£0.43 

 

 
Other Potential Cargoes 

2.80 While these fall outside the scope of this study and so have not been taken into 
consideration, it is worth noting that if there are any other significant material flows that 
currently arrive or leave the Cantley factory by road, these could be at least considered for 
transfer to the water route.  At first sight, these additional flows could help to spread the cost 
of the water option over a broader base, but this effect could depend upon whether these 
other flows are generally continuous or are seasonal.  This could also result in a saving on 
road transport costs which could go towards offsetting the water transport option cost.   

2.81 For example: 

• It is understood that coal is transported at the rate of 200 tonnes per day while the 
sugar factory is operating.  This equates to one barge load a week.  As the barges 
would already be paid for by the raw sugar, and one person would be employed all 
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year to look after the barges, the marginal cost of moving coal by barge when not 
moving raw sugar would be of the order of £1.00 per tonne.  However, at this level 
of activity it would have little effect overall on the viability of the project; 

• There is also a possibility of carrying containers, but this would require a crane at 
Great Yarmouth and a crane or reach stacker at Cantley which would involve 
substantial cost; 

• There may be other options with some outgoing product deliveries. 

Summary 

2.82 It is evident that it would be feasible to transport the raw sugar from Great Yarmouth Port to 
Cantley for the proposed operational “season”, as a practicable alternative to the road 
transport option.  This could be effected by: 

• Loading out barges in the river port from bulk buffer storage in Great 
Yarmouth port.  This could be by short shuttle truck transport or by a 
purpose-built conveyor; 

• Passage of the barge(s) from Great Yarmouth to Cantley along the River 
Yare; 

• Unloading of barge(s) at Cantley into the processing buffer store at site.  
This would involve provision of unloading equipment and consideration of 
the small diversion of the existing riverside public footpath here; 

2.83 Limitations on navigation on the river mean that a round trip journey can be made within a 
day, but this cannot also include loading and unloading.  A number of barges would 
therefore be needed so that, while barges are travelling, others are being loaded/unloaded. 

2.84 Depending upon the choices made, the required delivery rate can be achieved, or nearly 
achieved.  In the latter case, some “topping-up” of the delivery rate could be achieved by a 
small proportion of road transport. 

2.85 A practicable journey plan for the river trips from Great Yarmouth to Cantley has been 
developed.  Vessels, or combinations of tugs and barges, can be expected to make the 
journey from the port at Great Yarmouth to the factory in 3 to 3½ hours, whether loaded or 
unloaded.  Loading times at Great Yarmouth and unloading at Cantley are estimated at 
around six hours which, before allowing for operating restrictions, means that a round trip is 
possible every 24 hours.  Options for the choice of available vessel or vessels to be used 
have been considered. 

2.86 Cost issues have been reviewed and some estimation has been made of the direct costs in 
vessel operation for the season on the basis of purchasing suitable vessels and equipment 
into the project.  Table 2.5 indicates that, from the information currently available, option 3 
provides the lowest cost per tonne. 

2.87 Other cost issues have been considered but cannot helpfully be quantified, even very 
indicatively, at this juncture.  Costs included here could involve the reconstruction of the 
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wharf at Cantley, should this prove necessary, the provision of loading/unloading equipment, 
and adapting the waterway and associated infrastructure to enable 24 hour operation.  
Some of these may turn out to be relatively significant in magnitude.  



Cantley Transport Feasibility Study 
Cantley River/Rail Transport Working Group 

 

 
F:\ZEGY\ZEGY PROJECTS\CS041861 Cantley                                                                                                                        27 
 

3. RAIL OPTION 

Introduction 

3.1 The railway line between Great Yarmouth and Norwich via Cantley was opened in 1844.  
The sugar factory opened in 1912 and enjoyed access to the rail network with a large 
number of sidings provided in the works.  It is not known how trains were able to access the 
sidings in the early years but in latter years there was a trailing connection in the up (to 
Norwich) line which meant that trains could not access the sidings directly from the Norwich 
direction but had to run forward to either Lowestoft or Great Yarmouth.  The locomotive 
would then run round the train and come back to Cantley where it would propel wagons into 
the sidings.  Regular traffic included both sugar beet from East Anglia and limestone 
(sugarstone) from the Derbyshire quarries.  It is understood that rail traffic ceased in the late 
1980s/early 1990s. 

Existing Rail Infrastructure 

3.2 The line is double track at Cantley and train movements are controlled from a mechanical 
signal box which is also responsible for the manually operated level crossing gates.  It is 
noted that the points which gave access to the sugar factory are still in situ albeit that parts 
are missing and all associated signalling equipment has been removed.  The gate through 
which the line ran into the works is also still in place but inside the works new roads and 
buildings have almost completely removed any evidence of the former extensive network of 
sidings. 

3.3 The extensive sidings that used to exist at Great Yarmouth station have now been built on 
but a small number of sidings remains about ¾mile north west of the station and have 
access to the Acle New Road (A47).  These sidings are rarely used and are overgrown but 
are still considered as “operational”.  Some years ago, we believe in the late 1990s, they 
were used for the movement of bagged fertiliser to the south of England.  It is understood 
that some improvements were made to the site, e.g. a hardstanding, to facilitate the loading 
of trains for this product.  

3.4 Network Rail have advised that the maximum train weight that can operate between 
Norwich and Great Yarmouth is over 3,000 tonnes.  This is a very high figure and is not 
likely to cause any problems with the sugar traffic.  However, maximum permitted train 
length is 307m and the axle weight limits on the route mean that wagons are unlikely to be 
able to be filled to their maximum capacity. 

Potential for Rail 

3.5 With the sugar expected to be shipped to EastPort in Great Yarmouth CSL has considered 
how this could be moved by rail to Cantley.  In 1847 a tramway (much of it running on the 
street) was built connecting Great Yarmouth station with the fishmarket on the east bank of 
the River Yare.  These tramlines eventually carried most of the freight arriving at the 
developing port which was taken inland via the national rail network.  However, the quay 
lines were closed in 1976 and very little remains apart from the bowstring girder bridge over 
the River Bure just east of Great Yarmouth station.  Reinstating these lines would be very  
expensive and thus this option is not considered further.  However, it is noted that Great 
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Yarmouth’s Local Plan (2001) does propose safeguarding an alignment for a future rail link 
to the port (EMP 26).    

3.6 It would appear that the remaining sidings north west of Great Yarmouth station could be 
used for the loading of raw cane sugar to railway wagons.  We have not examined the site in 
detail but it would appear that some tidying up, additional security measures and lighting 
would be the only works required to make the site operational again.  However, the use of 
these sidings would entail a lorry shuttle from the port itself.   

3.7 At Cantley it would be much more difficult to put back a rail facility.  Network Rail have 
provided an estimate of between £2M and £3M for reinstating the connection with the up 
line, to include all necessary signalling work.  It should be noted that this connection was 
removed under the “Network Change” procedures (a consultation process that has to be 
entered into when Network Rail proposes changes to their infrastructure) and therefore the 
costs of reinstatement would need to borne by a third party. 

3.8 When new sidings are provided it tends to be the signalling element that is the most costly.  
Consequently costs can be considerably reduced if sidings are incorporated as part of a 
resignalling scheme.  The signalling at Cantley is of the mechanical/semaphore signalling 
type of which very little remains in East Anglia.  However, Network Rail advise that there are 
no plans to replace it in the short term.  At present, it appears any resignalling work will not 
take place for at least 10 years.  This is likely to coincide with resignalling on the East 
Suffolk Line (between Lowestoft and Ipswich) when the existing Radio Electronic Token 
Block (RETB) system will become life expired and will be replaced by the European Rail 
Traffic Management System (ERTMS).  A major benefit of ERTMS is that new sidings can 
be added at a very small cost compared to today. 

3.9 Inside the works a very narrow corridor exists between the internal roadway and the 
Network Rail boundary fence.  Whilst we have not measured this area it is unlikely that a 
siding could be installed without impinging on the road.  This would mean that when trains 
are unloaded, road movements would be disrupted.  In any case, we would not consider this 
to be good practice in view of the safety implications. 

3.10 However, we note from the site boundary plans that a larger area, potentially suitable for rail 
sidings, exists towards the eastern end of the site and it may be that area could be of use 
sometime in the future.  Indeed, it may have been possible to incorporate “passive” 
provision for rail sidings in the planning application or have this as a planning condition.  It 
appears usual these days, where a site is adjacent to a waterway or railway line, for the 
planning authority to insist that these potential methods of transportation are taken into 
account in the design. 

3.11 As far as train operation is concerned, we consider that it would be possible to load and 
discharge a train within a 24 hour period.  The sugar could be moved in either open wagons 
(which would need some form of covering to keep out rain) or in containers.  The wagons 
could be kept at either Great Yarmouth or Cantley overnight.  Assuming that the wagons are 
left at Cantley (where security will be much better than at Great Yarmouth) the train engine 
would arrive in the morning and would then need to take the wagons to Norwich where the 
engine would run-round the train and take it to Great Yarmouth.  Here the wagons would be 
loaded and taken to Cantley, with the wagons being propelled into the siding.  The train 
engine would depart and the wagons unloaded ready for collection the following morning. 
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3.12 It is likely that the maximum capacity of a train would be in the region of 1,000 tonnes so it 
would be necessary to run two trains on some days of the week. 

3.13 The line between Norwich and Great Yarmouth is open continuously so there would be no 
difficulty running trains at night.  Taking into account existing train services, we also consider 
that there will be sufficient line capacity to run these trains on a daily basis – in practice they 
are likely to run on Mondays to Fridays only.  

3.14 CSL has contacted three freight operating companies (FOCs) who operate in the Norwich 
area.  These are DB Schenker (formerly English Welsh & Scottish Railway), First GB 
Railfreight and Direct Rail Services.  All three have indicated that they would be interested in 
discussing further the movement of the raw sugar but only two have responded formally and 
provided an indicative rate. 

3.15 Whilst this study looks only at the movement of raw cane sugar to Cantley it would appear 
that other traffic to the site such as limestone and coal could be moved by rail as well as 
finished products, which we understand are moved in containers by road to Felixstowe. 
Other traffic could improve the financial viability of the project. 

Costs 

3.16 We have not carried out any site surveys at either Great Yarmouth or Cantley.  In Table 3.1 
below we have provided a broad indication of costs – these are to ±50%.  However, other 
items, which will not be apparent until a full site survey is carried out, could increase these 
figures: these include diversion of services, ground conditions, environmental requirements 
and contaminated land.  At Cantley, we have assumed that the siding will be laid at the 
eastern end of the site (as discussed above) and will be 325m long to accommodate a 
locomotive and wagons, with a cripple siding where defective wagons can await repair.  A 
hardstanding alongside the siding will allow for grab discharge or for containers to be 
removed from a train. 

Table 3.1: Rail Capital Costs 

Item Cost (£) 
Great Yarmouth – remedial and enhancement work on 
loading area 

£50,000 

Cantley – provision of connection on main line 
including associated signalling 

£2,500,000 

Cantley – provision of rail siding, cripple siding, 
hardstanding, roadways, lighting.  

£850,000 

TOTAL: £3,400,000 

 
 
3.17 As far as operating costs are concerned we have assumed lorry movements between 

EastPort and the Acle New Road site and wagon loading with a shovel at a total rate of £1 
per tonne (based on around 1,500 tonnes per day).  We have not taken into account the 
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loading of road vehicles at EastPort as this would also be required for both the road and 
waterway options.  Rail transport costs from Great Yarmouth to Cantley are expected to be 
in the range of £2.50 to £3.50 per tonne.  There will also be an unloading and transport cost 
at Cantley which would be in line with the barge cost of £0.21 plus £0.15 per tonne.  This 
gives a total cost of between £3.86 and £4.86 per tonne.  

3.18 Amortisation of capital costs over 10 years using similar principles to the waterway option 
gives a figure of £3.27 per tonne.  However, it should be noted that grant could be available 
for capital works. 

3.19 There will also be some other, relatively minor, operating costs, such as the connection 
agreement with Network Rail and maintenance of the sites, trackwork etc. 

Summary 

3.20 Whilst it is operationally feasible to move the sugar from Great Yarmouth to Cantley by rail, 
the transport costs are high due to the short distances involved.  There will also be high 
infrastructure costs although these may be partially offset by grant. 

3.21 At this time and considering the sugar traffic alone, we do not consider that rail transport is a 
financially viable option.  However, we would recommend that the rail option is revisited if 
any of the following are likely to happen: 

• the costs of constructing the siding at Cantley can be reduced (such as when 
resignalling of the line takes place); 

• more traffic can be secured to rail; 

• construction of a rail link to the port at Great Yarmouth.    
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4. ENVIRONMENTAL ISSUES 

General 

4.1 The Transport Impact Study, prepared for the planning application, indicated the number of 
road vehicle movements that would be required to transport the sugar from Great Yarmouth 
to Cantley.  These would be in addition to the existing movements to and from the Sugar 
Factory.   

4.2 Lorries will be required to travel through urban areas of Great Yarmouth and along the 
relatively narrow road from the A47 to the factory which passes through the villages of 
Beighton and Cantley.  They can create additional noise, pollution and traffic congestion, 
and increase the risk of accidents.   

4.3 During the consideration of the planning application for the extension to the factory, CSL 
understands that significant local concerns were raised regarding the impact of additional 
working on local amenity, particularly from the additional vehicle movements.  It is 
recognised that the vehicle movements to the factory do have an adverse impact on local 
amenity, however this is not only the case here, but is an impact associated generally with 
traffic, and consequently additional traffic would generate additional impact.  This is 
recognised nationally and indeed the DfT, through their “Mode Shift Benefit” values, have 
put a cost on these adverse features which are expressed in monetary terms for different 
classes of road.   This is discussed in more detail in section 5.     

4.4 CSL accepts that the impetus for the undertaking of the current Transport Feasibility Study 
was to explore alternative means of transport to the factory in order to reduce and, where 
possible, remove these environmental impacts.  Whilst the DfT’s ‘Mode Shift Benefit’ values 
necessarily express these impacts using a monetary value, CSL appreciates that for the 
communities affected by noise, dust, pollution and disturbance the impacts are more 
tangible than simply an assigned value. 

4.5 Using waterway or rail would remove these lorry journeys although, as described in section 
3, a short road journey through Great Yarmouth is necessary from the port to the railhead 
for the rail option.  However, depending on the times of barge operation, there could be road 
traffic delays caused by the opening of the Haven and Breydon lift bridges. 

Carbon Emissions 

4.6 Whilst it is generally accepted that waterway and rail transport emit far less CO2 per 
tonne/kilometre than road transport, the information on such emissions is limited.  Purely for 
illustration the 2009 Guidelines to Defra/DECC’s GHG Conversion Factors for Company 
Reporting: Methodology Paper for Emission Factors published in October 2009 provides the 
information, for the UK only, in Table 4.1 below.  It should be noted that these figures are 
not necessarily directly comparable with the types of vehicle or vessel discussed in this 
Report and can fluctuate considerably due to a number of factors.   
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Table 4.1: Carbon Emissions 

Transport Mode CO2 emissions (grams 
per tonne/km) 

Road (articulated HGV, average) 84.9 

Rail 28.5 

Water (small bulk carrier, 1,720 
tonnes deadweight) 

11.0 

 

Raw Cane Sugar 

4.7 Our understanding of raw sugar is that it is a comparatively benign material.  However, 
sugar has the potential to cause harm to the aquatic environment if sufficient quantities 
enter the watercourse, depending upon the effective dilution factors and the flow regime 
involved.   Consequently great care needs to be taken during loading and unloading.  We 
would therefore recommend that a full risk assessment is carried out on the loading, 
unloading and transit of the sugar.   

Impacts 

4.8 It is not anticipated that the proposed operation would affect existing river and port users 
including boaters, walkers and fishermen in any significant way.  There may be some delay, 
of up to 5 minutes, while the barges pass the side rivers and as a result of the restriction on 
overtaking enforced by the proposed escort vessels. This will in reality be minimised as it is 
expected that all the barges will operate at the maximum speed permitted on the river.  The 
potential effect of sugar in the watercourse on flora and fauna has been discussed above.   

4.9 Bridge openings in Great Yarmouth are expected to be restricted to two periods of five 
minutes per day but the river option will have a much lower impact than up to 120 additional 
lorry movements per day. 

4.10 Previous experience indicates that commercial barge operation is actually of interest to 
tourists and walkers rather than being seen as a hindrance. 

4.11 As far as rail is concerned we do not consider that there will be any substantial impact with 
the operation of an additional four train movements per day.  However, there will be a 
slightly longer closure of the level crossing gates at Cantley and some additional noise from 
the locomotive.   
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5. AVAILABILITY OF GRANTS 

5.1 CSL has considered the various forms of financial assistance that might be available to the 
project.  In CSL’s view these are the schemes administered by the DfT and comprise: 

• Freight Facilities Grant (FFG) – helps to offset the capital cost of providing rail and 
water freight handling facilities; 

• Mode Shift Revenue Support (MSRS) which assists with the operating costs 
associated with running rail or inland water freight transport, instead of road. 

5.2 A further grant scheme, Waterborne Freight Grant, provides assistance similar to that 
offered under MSRS but specifically for coastal and short sea shipping services.  This would 
not be appropriate for Great Yarmouth to Cantley traffic.   

5.3 The FFG and MSRS schemes are described in more detail below with comments on their 
applicability.     

Freight Facilities Grants (FFGs) 

5.4 FFGs have been available for rail freight projects since 1974 and for inland waterway 
projects since 1981.  The scheme has subsequently been extended to cover both coastal 
and short sea shipping movements.  The purpose of FFGs is to encourage the movement of 
freight by either rail or water, rather than by road transport.   

5.5 FFGs are capital, rather than revenue, grants and are designed to assist applicants with the 
often considerable infrastructure costs associated with either rail or waterway transportation.  
The principle is that whereas the cost of using rail or waterway to move goods may be lower 
than for road transport, particularly over longer distances (eg for rail, perhaps 100 miles or 
more), the initial capital costs of establishing the operation often make it overall too 
expensive when compared with road transport.  Typically, to establish a rail service may 
require new rail sidings and/or new connections to the nearest Network Rail line, signalling 
alterations, loading and unloading equipment, storage and ancillary facilities.  For a 
waterborne service it may be necessary to invest in new handling equipment, to construct or 
rebuild jetties and wharves and to carry out dredging work.  These costs are normally 
eligible for FFG.   

5.6 As the purpose of FFGs is to encourage alternatives to road transport it follows that grant is 
only given where it can be demonstrated that without financial assistance the correct 
commercial decision would be to use road transport.  Where, notwithstanding any capital 
costs associated with either the rail or water mode, it is still more expensive to use road 
haulage, there can be no case for grant.  Similarly, where there is a planning condition or 
restriction requiring, say, the movement of a product by rail, there can be no case for grant. 

5.7 Where road is cheaper the purpose of FFG is to offset some of the capital costs associated 
with either rail or water so as to equalise the cost with that of a road only operation.  This is 
the more usual scenario.  However, if haulage and operating costs of rail or water are higher 
than road then no amount of assistance towards the capital costs will bring the overall cost 
down to that of road.  However, in some cases, DfT may be prepared to accept that 
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although the funding gap has not been closed completely there might be other, perhaps 
intangible, benefits of a rail or water operation that would encourage an applicant to divert 
from road transport.  In such cases grant may be made available even though there is still a 
small deficit when compared with road transport.  

5.8 The main aim of Central Government, through FFGs, is to remove lorry journeys from the 
road network.  This means that there has to be a measure available to assess grant 
applications and to ensure that any grant paid represents value for money to the taxpayer.   
To do this, DfT has adopted a set of Mode Shift Benefit values (MSBs) which give a value to 
different types of road.  These officially came into force on 1 April 2010 but have been in 
some use prior to that date.  They have replaced the former Sensitive Lorry Mile values 
(SLMs).  MSB values are used to value the environmental and other social benefits of 
removing one lorry mile of freight from road and transferring it to rail or water.  

5.9 DfT  decided to introduce the new MSB values because of changed circumstances – namely 
increased traffic levels and road capacities, more fuel efficient lorries, and demographic 
changes affecting the population densities around roads.  There is an on-line calculator 
available from which the “route value” for any particular journey can be obtained.  This value 
represents the amount of financial benefit attributed to the removal of one lorry from the 
particular route.  From this it is possible to build up a total value for the traffic in question.  
This is referred to as the “environmental benefits” (EBs).  Typically, applicants are expected 
to commit to a specific tonnage for either five or ten years.   

5.10 DfT will be mindful of the total EBs when assessing a case for grant.  No grant offer can 
exceed the total value of the EBs and it is most likely that any offer would be pitched a fair 
degree lower than the EB ceiling.  This is partly to overcome any “optimism bias” in the 
traffic forecasts but also to ensure that a minimum benefit/cost ratio (BCR) is achieved.  At 
present the BCR hurdle is around 1.5:1 but this could change at any time given the 
discretionary nature of the FFG scheme.   

Mode Shift Revenue Support (MSRS)  

5.11 This new scheme, again administered by DfT, also came into force on 1 April 2010 and 
replaced the existing Rail Environmental Benefit Procurement Scheme (REPS).  It also 
replaced the Waterborne Freight Grant (WFG) in respect of inland waterways traffic.  The 
scheme, which has received state aid approval from the European Commission, assists 
companies with the operating costs associated with movement by rail and inland water 
freight transport instead of by road.  It only applies where rail or inland waterway transport is 
more expensive.  The scheme is designed to support modal shift and thus generate 
environmental and wider social benefits for Britain from a reduction in lorry journeys.  The 
MSRS scheme will operate until 31 March 2015.  DfT normally invites applications for 
revenue support through the Sustainable Distribution Fund bid round process.    

5.12 CSL understands that the MSRS scheme will operate in two parts.  For mode shift to inland 
waterways and for most non containerised rail traffic, the applications will be handled 
through the MSRS (Bulk & Waterways) scheme.  The same MSB values (described above 
in connection with FFGs) will be used to assess MSRS (Bulk & Waterways) applications.  A 
minimum BCR of 1.5:1 is likely to be required.  As with the FFG scheme, the financial need 
for grant has to be demonstrated through a financial appraisal.  For most mode shift 
applications involving container traffic on rail the MSRS (Intermodal) scheme will be 
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appropriate.  This is not seen as relevant to the Cantley traffic as it is designed specifically 
for the movement of containers (eg for a port to customers or between two distribution 
depots within Great Britain).  Under this scheme zonal grant rates apply, rather than the 
MSB values described above.   

5.13 As the payment of MSRS is essentially a pump-priming operation any support would not be 
long-term.  DfT has made clear that any offer of grant made, or individual contracts issued, 
will provide support for a maximum of three years at any one time.  It is intended to kick-start 
new rail or waterborne traffic and to help it become established, after which it is assumed 
that no further ongoing support will be required.   

Applying for FFG and MSRS Together 

5.14 Although it is possible to apply for both an FFG and MSRS support, any assistance is limited 
by the total value of the environmental benefits emanating from the proposal.  Double 
counting of environmental benefits (EBs) is not permitted on any grounds.  To take a 
hypothetical example, should the value of 10 years of EBs, generated by moving aggregates 
by rail from Quarry A to Railhead B, amount to £6.6M that represents the ceiling available 
for both types of grant.  In practice, however, DfT would be looking for at least a BCR of 
1.5:1 which would mean no more than £4.4M in grant.  If the capital costs of providing the 
necessary facilities and infrastructure were, say, £8M and a 50% grant were sought and an 
offer made, this would only leave £0.4M for any revenue support under MSRS.   

Marco Polo (EU funding) 

5.15 The European Commission (EC) can provide funding for projects which transfer freight from 
road to sea, rail and inland waterways.  The flow of goods traffic being developed has to be  
cross-border in nature (ie between EU states), but funding can also be considered for 
projects involving neighbouring 3rd countries (ie bordering the EU), or from candidate 
countries.   

5.16 The current Marco Polo II programme runs from 2007-13.  The current opportunity to submit 
proposals commenced in March 2010 with a closing date likely to be towards the end of May 
2010.  Assistance through Marco Polo is only available for projects concerning freight 
transport services; it does not cover pure infrastructure projects.  However, it is possible to 
receive some support for “ancillary infrastructure” provided the cost is no more than 20% of 
the total eligible costs.  Unlike Marco Polo I, the new programme in considering lorry miles 
saved now includes the movement of empty containers and does not merely look in terms of 
tonnes moved and tonne-kilometres (tkm).   

5.17 It is possible to receive Marco Polo funding in addition to other public funding provided this 
does not constitute illegal state aid and the combined financial assistance does not exceed 
the maximum allowable subsidy rate of eligible costs (35% when looking at proposals or 
modal shift).  Funding under Marco Polo II can only be provided for a period of up to 36 
months. 

5.18 The original Marco Polo I programme set a minimum threshold of 60M tonne-kilometres in 
savings per annum.  However if a programme is taken over a period of either two or three 
years then the threshold applies as an average per year (ie a minimum of 120M tkm over 
two years or 180M tkm over three years).  However, the Commission appreciates that for 
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inland waterway projects the threshold has proved to be too high.  To address this issue a 
threshold of 13M tkm applies, provided that the freight is transferred exclusively to inland 
waterways and not in combination with other forms of transport.  In CSL’s opinion, this 
concession does nothing for inland waterway movements in Britain, as the cross-border 
requirement means that no movement can be exclusively by inland waterway.  But it will, of 
course, benefit the broad canals and waterways in places such as the Netherlands and 
Germany.  

5.19 The above paragraphs on European funding have been sent to and verified by the DfT who 
have confirmed that “there must be a cross border route for any potential proposal”.  They 
have gone on to say that “the only possible inland waterway that would satisfy the Marco 
Polo criteria in the UK, if such a waterway were to exist, would be from Northern Ireland to 
the Republic of Ireland”.   

     Applicability of Funding for Cantley Project  

5.20 It seems clear that the most likely sources of funding for the Cantley project would be 
Freight Facilities Grant (FFG), towards capital expenditure, or MSRS support towards 
operating costs.  It might be possible to apply for both but any grant will be constrained by 
the absolute level of environmental benefits generated by the project (amplified further in 
section 6).  These are the benefits derived from the DfT methodology and, although 
providing the basis of any grant assessment, may be perceived by those communities 
affected by lorry traffic as not addressing all the local adverse impacts likely to occur as a 
result of increased heavy vehicular movements.    

5.21 Similarly, any revenue support sought in tandem from the DfT, through the MSRS (Bulk & 
Waterways) scheme, will be limited by the available environmental benefits which are 
needed to support an FFG application unless MSRS support alone is sought.  In the latter 
case the whole of the benefits identified using the DfT values would be available to support 
an application for MSRS support.  However, it should be noted that whereas FFG support 
can be based on 10 years of traffic, revenue support would only be for up to three years.   

5.22 CSL has spoken to DfT about the Cantley project in broad terms.  DfT were keen to 
establish first that this is all new traffic and that there were no restrictions on the use of road 
transport.  We were able to reassure them on both counts.  A further concern was that there 
should be no double-counting of environmental benefits if revenue support were also to be 
required.  That is understood and has, in any case, been emphasised by us in this Report.   

5.23  Although FFG would be available for fixed facilities and infrastructure (such as wharves and 
jetties, rail sidings and hardstandings, storage facilities) and also for handling equipment, it 
is not available for vessels.  This means that the tugs and barges for the Cantley traffic and 
consequently any refurbishment work on these vessels, would not be eligible for FFG 
support.  Similarly, rail wagons are no longer eligible for grant and customers normally hire 
wagons from the freight operating companies.  The cost of hire would, nevertheless, be a 
valid cost to include in the financial case.  

5.24 It is DfT’s view that vessels, railway wagons and locomotives are mobile assets that could 
potentially be used anywhere, for different traffic.  This might be particularly an issue given 
the seasonal nature of the sugar cane traffic.  The implications for the waterway sector 
would seem to be that the necessary conversion cost of barges, etc would either need to be 
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met by the barge operator and clawed back from the customer through an enhanced rate, or 
paid for by the customer without the benefit of grant.  If higher operating costs were to reflect 
any capital expenditure incurred by the barge owner then it may be possible to recover 
some of these costs through MSRS grant.  If the capital costs of the waterway option were 
to be relatively modest, this may mean a lower requirement for capital grant and an 
increased opportunity to claim revenue support under MSRS – provided this can be justified 
by the level of environmental benefits.  But, the normal three year limit on this form of 
support is likely to prove difficult, unless the operation were expected to become 
commercially viable within that time.   

5.25 We have established from DfT that MSRS is being paid currently to support the rail 
movement of sugarstone from Dove Holes (Derbyshire) to Norwich, from where it is moved 
by road to Cantley.  In such cases the grant goes to the rail freight operator.  

5.26 As it would seem that there are greater capital costs associated with a rail option, as 
opposed to a waterway option, this would favour considering assistance through FFG if the 
rail option were to be pursued.  Grant could, in principle, go towards the cost of rail siding re-
instatement, hardstandings, signalling and handling equipment.  However, the benefits of 
rail are less than for water because of the need for a lorry shuttle between the port and the 
railhead.  This limits the potential grant.  The inland waterway option, on the other hand, has 
greater environmental benefits to offset against costs.  However, as noted above, the 
modifications that are likely to be required to the tugs and barges are not eligible for grant, 
although FFG would be available for work on waterway infrastructure, for loading and 
unloading equipment and, potentially, for any unlicensed road vehicles which might be used 
for operations within the port.   

5.27 In summary, therefore, whereas the rail option might be supported through FFG (capital) 
grant, MSRS (revenue) grant may prove to be a better alternative for the waterway option, 
perhaps in combination with a small FFG contribution provided this can be justified by the 
value of the environmental benefits.  
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6. GRANT ASSESSMENT - ENVIRONMENTAL BENEFITS AND GRANT POTENTIAL 

6.1 As explained in section 5 on the availability of grants, the most likely source of funding 
would be either capital support, through FFG, or short-term (most likely no more than three 
years) revenue support through MSRS.  Both of these forms of support are administered by 
the DfT.  

6.2 In both cases the main aim of DfT is for a scheme to deliver worthwhile environmental 
benefits (EBs) through the removal of, or reduction in, lorry traffic as a result of the 
movement of goods by rail or water, rather than by road.  It follows that it is the value of the 
environmental benefits, generated by transferring the relevant freight from road to either rail 
or water, which is the main driver as to whether a particular proposal qualifies or not.  
Applicants might wish to draw to DfT’s attention numerous other factors such as the impact 
of increased lorry traffic on villages, the preponderance of schools along the route, high 
accident records, etc; but it remains the case that the route value obtained through the DfT 
methodology is the main yardstick.  The Mode Shift Benefit (MSB) values, discussed in 
section 5, are as a result of some complex analysis by Central Government and include the 
following factors: 

• Congestion costs; 

• Accident costs; 

• Noise costs; 

• Climate change costs; 

• Air pollution costs; 

• Infrastructure costs; 

• Other costs. 

6.3 Although any application for grant is based on financial need and is tested through a full 
financial appraisal, the first step in considering whether to prepare a grant application is to 
establish the level of environmental benefits that are likely to result from the proposals.  This 
means establishing the road route that would otherwise be used and the number of loaded 
and empty road journeys that would result.  Any opportunities for return loads should be 
considered and these should be netted off, unless the return load would equally be available 
to the alternative mode (ie rail or water transport).  However, it is more likely that some lorry 
journeys will create opportunities for return loads that would not occur on rail or water.  The 
logic, therefore, is that if the outward road journey is not made, because the traffic (in this 
case the raw cane sugar) has moved to rail or waterway, then that same “return” load still 
has to be handled, albeit by another lorry movement perhaps as part of a different road 
haulage pattern. 

6.4 Capita Symonds (CSL) has examined the road route from the harbour at Great Yarmouth to 
Cantley.  The route is via the A47 to the B1140 junction, from where the B1140 is taken to 
the British Sugar factory which is at the end of that road.  The B1140 is single carriageway 
but of a good width and has been used by a large number of HGVs during the sugar beet 
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season for many years.  We have obtained a “route value” for this journey using the 
Transport Direct on-line mapping tool specified by DfT.  This has provided a route value of 
£16.59 for a route length of 16.98 miles.  This is not contestable but if the actual road route 
should be different, the origin or destination of the goods should change, or the annual 
tonnage was found to be either higher or lower, then a different result would be obtained.  
The relatively low figure of £16.59 is a result of the short journey length, rather than the 
values placed on the route, which averages about £1 per mile. 

6.5 For information, the DfT’s MSB values for particular types of road are given in Table 6.1 
below, together with the values obtained for the Great Yarmouth to Cantley traffic. The 
detailed sheets showing the value of the environmental benefits over a 10 years period are 
provided as Appendix E. 

Table 6.1:  Route value as per DfT Methodology 

Road Type Rate paid per mile Mileage by category 
(Great Yarmouth to  

Cantley) 

Grant Total 

(£) 

High value motorway £0.86 0 £0.00 

Standard motorway £0.07 0 £0.00 

All A-roads £0.74 11.15 £8.25 

Other roads (B, C and 
unclassified) 

£1.43 5.83 £8.34 

Totals - 16.98 £16.59 

 

6.6 It is important to note that there is not necessarily any correlation between route length and 
route value.  The on-line tool uses the specific mode shift values agreed by Central 
Government as representing the value of the environmental and other social benefits of 
removing one lorry from one mile of a particular category of road.  The next step has been to 
examine the forecast tonnages to be handled of raw cane sugar and to assess the total 
amount of environmental benefit expected to be generated by the project.  CSL understands 
200,000 tonnes of raw cane sugar is expected to be handled during the season.  British 
Sugar has confirmed that regular bulk tipping vehicles would be used with a payload of 28 
tonnes.  From this the number of loaded journeys can be calculated.  British Sugar has also 
confirmed that all lorries would return empty, so it is appropriate to assume that the total 
number of road movements would be twice the number of loaded journeys.  This gives an 
annual total of 14,286 lorry movements. 

6.7 CSL notes that the number of lorry movements is considerably less than the monthly totals 
provided in the transport assessment prepared by Stirling Maynard on British Sugar’s 
behalf.  This sets out the expected number of loads per day during the period (40 loads per 
day in February and 80 loads per day from March to July).  However, CSL understands that 
these are very much maxima and are based on a worst case scenario for planning 
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purposes.  There will always be days when the average is exceeded or there is a need to 
make up for time lost.      

6.8 Applying the 14,286 lorry movements to the route value already obtained (£16.59 per trip as 
per Table 6.1) gives an annual total of £236,970.  However, it is necessary to discount the 
stream of benefits in the same way as costs.  We have used the appropriate 3.5% discount 
rate to discount the EBs over 10 years.  This gives a total value of benefits of £1.97M.  Over 
five years the benefits are reduced to £1.07M.  The detailed tables, previously referred to 
above, are reproduced as Appendix E. 

6.9 There is a need for caution as the situation with regard to a transfer to an inland waterway 
operation is different to that of transferring to rail.  The above benefits represent the total 
benefit of removing lorry traffic from the port at Great Yarmouth direct to Cantley.  This is 
because any transfer of the product to barges is carried out inside the port.  Unfortunately, 
the port is no longer rail connected and, therefore, any transfer to rail wagons would involve 
a lorry shuttle using public roads.  The journey from the port to the likely railhead adjacent to 
the Acle New Road is 3.56 miles and this incurs an environmental disbenefit of £3.51 per 
lorry trip.  This is not to be confused with the costs of such an operation.  It represents the 
value of benefits foregone, in that the need to use road transport for part of the journey 
lessens the overall environmental benefits of switching to rail transport. It follows that for the 
rail option this value has to be netted off the Great Yarmouth to Cantley road journey to 
provide a net benefit value.  This means that whereas the inland waterway option provides, 
over 10 years a benefit of £1.97M the alternative rail option only delivers a benefit of 
£1.55M.   

Grant Potential 

6.10 Whereas the values in paragraph 6.8 represent the absolute ceiling on the  environmental 
benefits (EBs), based on the annual tonnage, payload of the vehicles and road route, any 
grant offer made by DfT is likely to be pitched somewhat lower.  In any case, no grant can 
exceed financial need and has also to be justified by the level of EBs.  On the assumption 
that DfT would be seeking a benefit/cost ratio of at least 1.5:1 from any financial support, the 
10 years value of £1.97M might generate up to £1.31M in Freight Facilities Grant (FFG) for 
an inland waterway option and the 10 years value of £1.55M might equate to just over £1M 
in FFG for the rail alternative.  Such an offer would require the traffic to remain on either 
water or rail, at the volumes specified, for a period of 10 years.  

6.11 The relatively low level of eligible capital expenditure under the water option suggests that 
an application for annual revenue support under the MSRS (Bulk & Waterways) scheme, 
perhaps with an associated FFG application to cover necessary capital expenditure, would 
be the best option.  Calculation shows that a grant of up to £0.73 per tonne might be 
available to the applicant but it should be noted that this is likely to be available for up to 
three years only.  Both FFG and MSRS are discretionary grants.   

6.12 Payment of MSRS may enable the operator to cover initial start up costs, such as 
conversion and delivery, in the first three years of operation and so make the long term rate 
more economic.  The above per tonne rate represents the ceiling likely to be imposed by the 
environmental benefits (EBs).  In order to pass the required DfT benefit/cost hurdle of 1.5:1 
the value of the available EBs has been reduced to two-thirds.  Over three years the 
discounted value is £664k (ie the first three years out of the total 10 years benefit of £1.97M 
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given in paragraph 6.9) which in grant terms provides a likely maximum of £442k.  Given 
total forecast traffic of 600,000 tonnes over three years this gives a figure of just over £0.73 
per tonne.  MSRS is only available to meet financial need (the difference between the door 
to door cost of using road as opposed to water, or rail) and in all cases financial support 
cannot exceed the value of the EBs.  This means that any support would be either that 
justified by financial need, or the level indicated by the EBs, whichever is the lower. 

6.13 As suggested in paragraph 6.10, it might, dependent on the detailed financial case, be 
feasible to apply for both limited FFG support and ongoing revenue support but, on our 
analysis so far, the total would not be able to exceed £1.3M for both types of financial 
assistance.  The drawback of MSRS is the limited period for which it would be available.  It 
is initially provided for up to three years, after which time the traffic would be expected to be 
established or there would be the option to reapply for MSRS.  Whether such follow-on 
assistance would be forthcoming would be a matter for DfT, in the light of other demands on 
grant and the spending priorities being experienced at the time.   

6.14 As indicated previously, the actual size of any grant award is determined by financial need, 
always assuming that the amount required to equalise the cost of water with that of road is 
within the amount justified by the environmental benefits.  To produce an analysis of how 
operating and/or capital costs reduce with grant aid will require a full financial appraisal 
which is beyond the scope of this commission.  Such an appraisal would need to include 
information on corporation tax, capital allowances, interest rates, inflation rate, post-tax rate 
of return and residual values.     

6.15 DfT monitors the performance of schemes and, in the case of poor performance, can either 
claw back grant or negotiate an extension to the commitment period.  The payment of 
MSRS largely avoids this problem by paying the grant based on the actual tonnage carried.  
However, traffic moved under MSRS contracts is still closely monitored by DfT through the 
claims submitted.  Where traffic levels are lower than the forecasts provided by the grant 
recipient at the time of application, DfT may make adjustments in order to release some of 
the budget for re-allocation to other applicants.  Detailed conditions will be set out in the 
grant contract.    

6.16 It must be remembered that whether capital grant (FFG) or revenue support (MSRS) were 
sought, or indeed a combination of both, the level of environmental benefits would represent 
a ceiling.  Benefits cannot be double-counted. 
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7. CONCLUSIONS 

7.1 We have investigated the movement of raw cane sugar from Great Yarmouth to Cantley by 
both waterway and rail and have concluded that both options are technically possible. 

7.2 For the waterway option capital costs are likely to be low (wharves are available at both 
Great Yarmouth and Cantley) although this will depend on how the barges are loaded and 
unloaded.  For rail it will be necessary to reinstate a siding at Cantley and this will incur high 
costs.  For both options there will be an element of double handling of the sugar (compared 
to the road option) and this will lead to increased operating costs. 

7.3 A summary of capital and operating costs for the waterway, rail and road options is provided 
in Table 7.1. below.  However, it must be noted that these are not necessarily definitive 
figures and that there may be other costs which have not been included at this stage – these 
are discussed in more detail in the Report.  

Table 7.1: Summary of Costs 

 Waterway 
Range )

Rail Range Road 

Operating cost, including 
loading/unloading (per 
tonne) 

£2.09 - £2.41 £3.86 - £4.86 £4.00 

Capital costs amortised 
over 10 years (per tonne) 

£0.84 - £3.16 £3.27  

TOTAL £3.20 - £5.25 £7.13 - £8.13 £4.00 
 

7.4 The lowest cost waterway option is Option 3 which gives a total cost per tonne of £3.16 with 
an additional £0.05 per tonne for a shunting tug, if required, and £0.04 to £0.43 per tonne to 
reflect the amortisation of the capital cost of repairs to Cantley Wharf covering the range 
from the best case to the worst case scenario.    

7.5 We do not consider, at this stage, that rail is a feasible option due to the substantial capital 
costs involved and the higher “per tonne” rate compared with waterway.  However, we note 
that rail may be better placed than waterway to gain additional traffic that is currently moving 
by road. 

7.6 It is likely that grants would be available for this traffic, if the criteria are met, in particular 
FFG (for capital works) and MSRS (for revenue support).  On the basis of the level of 
environmental benefits and our understanding of the traffic forecasts, an FFG of up to £1.3M 
might be available for a waterway scheme and up to £1M for the rail option.  MSRS support 
could deliver around £0.44M over three years as either an alternative to FFG or in 
combination.   

7.7 It should be noted that DfT grants are on the basis that water (or rail) is more expensive 
than road.  In the event that the total costs of the waterway option were lower than road, 
there would be no case for grant.   
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8. RECOMMENDATIONS 

8.1 On the basis of our conclusions we recommend that the waterway option should be 
subjected to further consideration and development.  This will involve: 

• firming up external costs through negotiations with EastPort and the Broads 
Authority; 

• finalising systems and costs for loading and unloading;  

• discussing an increase in operating hours with the Broads Authority;  

• identifying possible carriers/operators/managing agents and agreeing rates; 

• assessing the condition of the wharf at Cantley; 

• preparing a financial case to ascertain grant requirement; 

• making an informal approach to the Freight Grants Team at DfT. 
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APPENDIX A - PHOTOGRAPHS



 
 
Photo 1:  Haven Bridge, Great Yarmouth, looking upstream. 

 

 
 
Photo 2: Breydon Bridge, looking upstream.  

 

 
 



 
Photo 3: Lay-by Jetty on Breydon Water with Breydon Bridge in the background. 
 
 

 

 
 
Photo 4: Reedham Swing Bridge (closed), looking upstream. 

 

 



 

 
 
Photo 5: Reedham Swing Bridge (open), looking downstream. 

 

 

 

Photo 6:  Cantley Sugar Works looking towards Norwich.  The area in the 
foreground is a possible site for a barge unloading area.  Note the public footpath. 



 

 
 
Photo 7: The area shown in Photo 6 taken from the River Yare. 
 

 
 

Photo 8: The bowstring bridge over the River Bure in Great Yarmouth.  The railway 
lines to the quay used to pass over here. 
 



 
 

Photo 9: Great Yarmouth railway station, looking towards Norwich.  The sidings 
referred to in the Report are just beyond the overbridge in the background. 
 
 
 
 

 
 

Photo 10: Looking east from Cantley Level Crossing.  The rail connection and gate 
into the factory can be seen. 
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APPENDIX B – BARGE SPECIFICATIONS & PHOTOGRAPHS 

  


	A. Capita Symonds Ltd (CSL) was commissioned by the Cantley River/Rail Transport Working Group to undertake a feasibility study into the potential movement, by rail or waterway, of raw cane sugar from Great Yarmouth to Cantley.  The movement is of around 200,000 tonnes of sugar during the period March to August.  
	B. The study was to include consideration of environmental and financial issues and the availability of third party funding.  In carrying out this study CSL has had discussions with local authorities, navigation authorities, EastPort, Network Rail, the Department for Transport (DfT) and road, rail and water haulage companies.
	C. CSL has concluded that rail transport is technically possible, but not considered  feasible, due to the high capital costs involved in reinstating sidings and the need for a road journey from EastPort to a railhead near Great Yarmouth railway station.  The response from the rail freight operating companies has not been very positive due to the short distances involved and the fact that it is not a year round operation.  However, we note that there are other traffics which could use rail and which may make a rail operation more cost effective.  Also, proposed future rail developments may reduce infrastructure costs.
	D. CSL has examined the water transport option.  We concluded that it is possible to make a round trip from Great Yarmouth to Cantley within 24 hours.  However, the constraints of tides, bridge opening times and a current presumption against night time navigation will mean that it would not be possible to achieve a daily shuttle service on a few days in the month, especially early in the season.   
	E. CSL considered typical loading/unloading and transport costs for the sugar as well as capital costs for barges and their refurbishment.  Assuming amortisation of capital costs over ten years, gave a total “per tonne” cost of around £3.20 to £3.60.  This compares favourably with a road cost of around £4.00 per tonne.  However, we recommend that waterway costs are looked at in more detail.
	F. Use of waterway rather than road will result in considerably less noise, pollution and congestion in the town of Great Yarmouth and in a reduction of the impact of lorries in the villages of Beighton and Cantley.  However, there is likely to be some traffic congestion in Great Yarmouth if the lift bridges are opened at peak times.
	G. We have looked at the availability of grants.  It is our view that Freight Facilities Grant (FFG) or Mode Shift Revenue Support (MSRS) could be made available for this traffic.  From information currently provided by the Working Group, up to £1.3M of FFG could be available, assuming that the traffic remained on water for 10 years, and up to £442k of MSRS might be available over a three year period.  But this will be much dependent on the finalised annual tonnages, the actual costs of the project and the financial case set out in a detailed application for assessment by the DfT.   
	H. Our conclusion is that the waterway option is feasible and financially viable, possibly with grant aid.  Our recommendation would be that the waterway option is looked at in more detail and firm prices obtained by commercial negotiations with barge suppliers, haulage companies, Broads Authority and EastPort.  These negotiations will also help to determine the most effective barge loading and unloading systems and whether these should be hired or purchased.
	1.   INTRODUCTION
	1.1 On 17th December 2009 the Cantley River/Rail Transport Working Group commissioned Capita Symonds Ltd (CSL) to undertake a feasibility study into the potential movement to Cantley by rail or waterway of raw cane sugar which would be arriving by sea into Great Yarmouth. 
	1.2 CSL has been assisted in the production of this Report by BargeConsult of Caernarfon.
	1.3 British Sugar plc is a member of the Associated British Foods Group and produces over one million tonnes of sugar each year plus a number of by-products such as animal feed.  The Cantley factory currently produces over 200,000 tonnes of sugar annually from sugar beet grown in the region.  The factory itself, opened in 1912, is located between the River Yare and the Norwich to Great Yarmouth railway line and has received products by both means in the past.  During the beet harvesting season, it operates for 24 hours per day, seven days per week.  Road access is via the B1140 from the A47 which is about five miles to the north of Cantley.  Distances from Great Yarmouth are as follows: road – 27.4km (17miles), river – 24km (15 miles) and rail – 17km (10½ miles). The road distance is to the port, whereas the rail distance is to Great Yarmouth station.
	1.4 British Sugar has now achieved Planning Consent for a new development at Cantley to allow the factory to process imported cane sugar during the off-season when sugar beet is not being processed.  The scheme envisages:
	 importation of raw cane sugar in bulk into Great Yarmouth and its transportation to Cantley;
	 an operation which would take place in the off-season for approximately 5 months from March to August each year;
	 a planned throughput of 200,000 tonnes - indicating a target delivery rate to Cantley of 10,000 tonnes per week.

	1.5 The Planning Consent (dated 3rd April 2009) permits the transportation of this raw sugar from Great Yarmouth to Cantley by road.  However, a Section 106 Agreement drawn up as part of this Consent, requires British Sugar to investigate the feasibility of developing river and/or rail transportation links to the Cantley factory for the sugar, and to seek support from the DfT or any other appropriate body.
	1.6 The feasibility study here reported has been undertaken in response to this Planning Agreement requirement and has been commissioned by the Broads Authority on behalf of a Working Group of parties involved in this issue.
	1.7 In preparing this Report, CSL visited the various sites connected with the scheme on 18th January 2010.  We also met members of the Cantley Working Group to discuss the options in more detail.  CSL has also had discussions with local authorities, navigation authorities, EastPort, Network Rail, DfT and road, rail and water haulage companies.
	1.8 The findings of this Report are based upon the information given in the Consultant’s Brief, CSL’s site visit and meetings, and the information made available by the parties contacted by CSL.  It should be noted that any costs shown in this Report are based on information obtained from third parties and CSL’s own databases and are not necessarily definitive.
	1.9 CSL is grateful for the time and assistance given by the Broads Authority and other members of the Cantley Working Group, and the various other parties associated with the scheme.

	2. WATERWAY OPTION
	               Introduction
	2.1 This section of the Report considers the water transportation of raw sugar from Great Yarmouth to the Cantley factory along the River Yare, to replace transportation by road as is currently envisaged.  The water transport option is considered only in so far as it would replace the road transport link, and thus encompasses:
	 transporting the raw sugar from bulk import buffer storage at Great Yarmouth port to river vessel;
	 passage of the loaded vessel from Great Yarmouth to Cantley;
	 unloading the raw sugar from the vessel at Cantley into the process buffer storage system;
	 return of the vessel to Great Yarmouth.

	2.2 The arrangements for, and cost of, the buffer store at Great Yarmouth port are not included, nor is the cost of the corresponding process buffer storage at Cantley.  Both these would also be required for the road option as CSL understands it.  Arrangements and costs in interfacing with these stores for water, as opposed to road transport, are included.
	2.3 Raw sugar, if handled and stored correctly, should have no environmental impact.  No hazard or quality control issues of any significance with shipping raw cane sugar are expected to affect the water transport option particularly.  It is expected that the sugar would be transported loose in bulk and would be loaded/unloaded in open air but would be covered within a vessel during passage.  It is noted that raw sugar is susceptible to damage by significant rainfall and this could have some operational impact on loading/unloading on occasions.  There is a potential hazard from atmospheres laden with sugar dust, but this is not foreseen as an issue as the loading or unloading would be in the open followed by enclosure during passage when the sugar would not be subjected to agitation.
	Waterway Operations
	Dimensions and Limiting Factors
	2.4 The waterway infrastructure and navigation requirements inevitably mean some limiting factors which need to be accommodated when considering a commercial inland waterway operation.  The overall limiting factor currently is the constraint on night navigation, with the restricted opening hours of Haven Bridge adding significantly to the complexity of the operation.  CSL understands that there may be scope to discuss some limited “night” movements – particularly at the beginning of the operational period (e.g. in March) when the days are shorter and sunset is before 1800 hours.  However, we demonstrate in this report that the water option is feasible with this restriction on night movements remaining in place.  
	2.5 Nevertheless, some comment on navigation after dark is necessary.  Modern inland waterways vessels, equipped with state of the art river radars and steering systems, operate safely on other waterways both in the UK and within continental Europe.  These vessels are purpose built to be significantly more manoeuvrable than similar sized sea ships.  There appears to be no obvious reason why this cannot also take place between Great Yarmouth and Cantley subject to a suitable risk assessment, in conjunction with restricting other vessels mooring in a few specific areas.  If 24 hour operation is possible a significant reduction in costs would occur, but a partial increase in operational hours would bring little benefit.  The critical areas are the ability to navigate the River Yare in the dark and passage of Haven Bridge between 18.00 and 06.00.  One without the other would make little difference to the operation.
	2.6 The main factors are set out in the tables below.  We have not included the Reedham Vehicle Ferry as this is not considered to be a restriction to navigation.  
	Table 2.1:  Bridge Opening Times and Restrictions  
	Bridges
	Opening Times  
	Opening arrangements
	Clearance 
	Haven Bridge (Great Yarmouth)
	Normal working hours with no requirement to open between 18.00 and 06.00  
	The last opening is given as 16.00 due to the period 16.00 – 18.00 being classified a “red” period (rush hour).  The current legal position is complicated as the navigation authority is still legally the Great Yarmouth Harbour Commissioners.  It seems authority has been delegated to EastPort without the required legal agreement. 
	Air draught when Breydon tide gauge zero is 3.89m (12.8ft).
	Breydon Bridge
	Manned: 
	0800 – 1700 (winter) 0600 – 2200 (summer: but sunrise to sunset if shorter)
	No passage eastbound on ebb tide due to bridge design.
	At high water:
	Fixed spans 3.96m (13ft)
	Centre Span 3.5m (11.5ft)
	When Breydon tide gauge is zero, air draught is 5.51m (18.1ft)
	Reedham Bridge
	Manned:
	Opens on demand 
	Swing bridge will open if gap between trains is at least 20 minutes.  Opening can be delayed by up to 30 minutes awaiting passage of a train.  Often swings for cruisers though mechanical problems are sometimes encountered in hot weather. 
	At high water:
	Navigation span 3.5m (11.5ft).
	Table 2.2: Tides and Depth
	Location
	Range
	Comment
	Great Yarmouth
	Spring Tide 2.0m (6.6ft).
	Neap Tide 1.0m (3.3ft).
	Slack approximately 90 minutes after high water/low water but can vary with weather conditions 
	Breydon Water
	Falls at about 0.3m (1ft) per hour on ebb tide
	Shallowest at east end.  Expected minimum depth in channel on tide 3.35m (11ft). 
	Reedham
	.
	1.2m (4ft)) rise
	Approx. 2.5m (8.2ft) depth at low water
	Lay-by jetties on both sides of bridge but only useable on the eastern side
	Cantley
	Tide rises in  4 - 4½ hours  
	A south west wind will reduce the height of a high tide
	Bridge Opening Arrangements
	2.7 It is expected that Haven Bridge will need to open for every passage of the barges in each direction.  The opening time will be a maximum of 5 minutes each time even if two vessels are travelling in convoy.  This will only occur a maximum of two times per day and will not take place during any of the stated ‘red’ periods.  Breydon Bridge will only need to open if there is not sufficient headroom for the barges, this is estimated to be approximately twice per week.  The height of the proposed Third River Crossing at 7.5m above mean high water will mean that the intended barge operation will not require it to be opened.
	2.8 The road alternative to a waterway (or rail) operation will be up to 120 lorry movements per day through the road junctions at the ends of the bridges with no restrictions on the operational periods.  This will impose its own problems on the road network and might be considered a considerably more disruptive scenario than two periods of 5 minutes per day for the barge operation.  On the other hand, the lifting of the two existing bridges, and potentially a third bridge, will affect commercial and domestic traffic movements with the likelihood that this will cause some traffic congestion dependent upon the time of day.  
	Visibility
	2.9 Breydon Water is a wide, shallow estuary, just west of Great Yarmouth, through which flows the River Yare.  Mudflats stretch right up to the marked channel and any deviation outside the stakes runs the risk of grounding.  The flatness of the surrounding countryside means it is very exposed to the prevailing weather and at the eastern end tides can run swiftly. 
	2.10 The channel itself is unlit as historically there has been no night navigation.  No navigation after dark is permitted west of Breydon Water.  It is also a requirement of the Broads Authority that all commercial vessels should be escorted.
	Dimension of Vessels
	2.11 The size of commercial vessel to be used in the proposed operation would be restricted to that of the largest traditional vessel known to have travelled to Cantley.  This is the           MV Blackheath which brought oil from Great Yarmouth to Cantley until the mid 2000s.  This traffic ceased (by water) because the vessel required expensive modifications or replacement which was considered uneconomic at the time.  MV Blackheath is 60m (197ft) long with a beam of 11.2m (37ft) and a draught of 3.36m (11ft) but limited to a maximum of 3.2m (10.5ft) for this journey
	Traditional Operation for Coasters
	2.12  Based on previous experience this can be illustrated as follows:
	 depart Great Yarmouth two hours before high water Great Yarmouth;
	 arrive Cantley at high water Cantley (flow still allows vessels to turn).  Total journey time 3 to 3½ hrs (outward);
	 depart Cantley at beginning of the flood tide.  At Reedham there will be some flow to assist control of the vessel;
	 arrive Great Yarmouth at high water.  Total journey time 3 to 3½ hours (return).

	2.13 Coasters from Norwich left at high water Norwich (for water depth) passing Reedham on the ebb.  They passed through Breydon Water at low water and thus passed Breydon Bridge at slack water.
	Summary
	2.14 Correlation of the extensive restrictions described above has been carried out on a spreadsheet (contained in Appendix D), analysis of which shows that it will be possible to make 13 deliveries per fortnight to Cantley in the critical month of March.  Later months through to August would be easier because of extended daylight hours.  This means that to transport the required tonnage of 10,000 tonnes per week, the barges should be able to deliver a minimum of 1,540 tonnes per trip.
	2.15 This analysis has shown that the available vessel turn-round times at each end would not be sufficient for the loading and unloading operations and so one vessel, or combination of vessels, could not perform the required daily shuttle delivery on its own.  To accommodate this constraint it will almost always be necessary to have another vessel or set of barges ready loaded (at Great Yarmouth) or unloaded (at Cantley) and available to depart immediately.  Additional vessels would, therefore, be needed to allow for this operational need which would increase the capital cost of the project, but make the operation more robust and able to achieve the target delivery rate.  It  would also make the most efficient use of tugs.
	2.16 The loading and unloading systems need to be designed to minimise any loss or contamination of the material and ensure that they can occur under as broad a range of weather conditions as possible.  During loading, the material will need to be fed to the barge via a height adjustable ‘pipe’ to guide the material accurately into the barge and to protect it from wind.  During loading, only a small proportion of the hatches will need to be open. 
	2.17 During unloading, the amount the hatches will need to be open depends on the system chosen.  A grab would require a minimum of 30% of the hold to be open at any time; a suction system would substantially reduce this.  In all cases it is envisaged that transhipment could continue in all but the heaviest rain.  Delays due to heavy rain can be minimised if necessary by extending the working hours. 
	2.18 It is understood that the raw cane sugar will be unloaded from the ship at the new outer port (EastPort) at Great Yarmouth and stored nearby in a warehouse.  The rear of the warehouse may be less than 50m from the river port, i.e. on the River Yare.  With the opening of EastPort and the changes in port perimeter, access from this warehouse to the river port is expected to be all within the port area and not affect public highways.  From the warehouse the sugar would need to be loaded into the barges which could either be by lorry and a loader conveyor, or by a fixed conveyor system.  In both cases a loader shovel would be used in the warehouse to load either a lorry or a fixed conveyor hopper.  The cost for this loader shovel would be the same for either scenario or, indeed, for a direct road haul to the factory.  Given that this is also a cost under the road option no costing for this is included. 
	2.19 It is not recommended that the river transport vessel exits the river to reach EastPort for loading.  This would involve a short but potentially difficult transit outside smooth water, which would carry some risk in itself, but would more especially make it necessary for the vessel to comply with an additional range of regulatory requirements on construction, facilities, crewing, etc, which would add notable cost to the project.  Thus only loading the river vessel in the river port has been assumed.
	2.20 Loading would need to be at a rate of about 250 tonnes per hour to ensure that the barges were loaded in a reasonable time (6 hours).  To minimise the length of conveyor required, or indeed the distance travelled by any lorries, it would be most advantageous for the barge loading to take place immediately behind the sugar warehouse, on land which is part of the existing river port.
	2.21 Upon arrival at British Sugar’s Cantley factory, the raw sugar will need to be unloaded and the material transferred to join the conveying system that is already planned for the raw sugar storage and processing.  It is envisaged that this will take place at the eastern end of the existing wharf nearest to the intended raw sugar storage silo.  The presence of a public footpath alongside the river at this point is an issue to be addressed.
	2.22 Unloading can be by either a hydraulic grab or a suction system.  The use of a screw unloader such as the MacGregor Siwertell 5000 might be possible subject to confirmation of the sugar being sufficiently free flowing – in the end the final choice will be a decision for British Sugar themselves.  These unloading systems are illustrated in Appendix C.  If it is intended that the raw sugar will be transported by a vacuum/pressure system then a suction unloader may be the best option and would provide a completely enclosed transport system.  On the other hand, a hydraulic grab would be more flexible and, in the event that other materials were transported, this would be the better option.  Any hydraulic grab would have ‘top covers’ to prevent the loss of material due to the grab over filling.  
	2.23 If the barges are unloaded by grab it would be best if the riverside public footpath were  re-routed further inland so that the ‘excavator’ can travel along the face of the waterway and discharge into a hopper or road vehicle immediately behind.  However, it is recognised that the diversion of a footpath can be both difficult and controversial.  Discharge by vacuum or screw system would not require re-routing of the footpath as all the equipment would, in any case, need to be installed at a higher level.  Unloading would need to be at a rate of about 250 tonnes per hour to ensure that the barges were unloaded in a reasonable time (6 hours). 
	Vessel Types
	2.24 A full review of all possible vessel types has been carried out.  All vessels with dimensions greater than currently permitted on the River Yare to Cantley (see paragraph 2.11) have not been pursued at this stage as this limit is known to be practicable and acceptable to the Broads Authority.  In reviewing appropriate vessels, a guiding principle has been that they are as large as practicable within their type thus involving as few of them as possible, all in order to achieve operational efficiencies and economies of scale.  A conventional pull-towed option has been discounted, due to the difficulty of controlling the dumb barge and the extra crew required.  
	2.25 There are two possible types of inland waterways vessels suitable for this traffic - a barge or barges pushed by a tug, and self propelled barges.  The choice is influenced both by the waterway restrictions and the logistics of the operation.  Pushed barges do not normally have to be turned upon arrival and departure.  Examples of these vessels are provided in Appendix B.
	2.26 In addition to the restrictions shown above, it will be a major advantage if the barges have a maximum air draught when empty of about 4.0m (13.1ft) to enable them to pass under Breydon Bridge at low water slack (using ballast tanks if necessary but no water in the hold) and, if possible, an air draught of less than 3.0m (9.8ft) when loaded so as to fit under Reedham Bridge.
	2.27 In all cases the vessels will need to be fitted with hatches that are easily moveable without a crane, and a bow thruster would be a distinct advantage.
	2.28 The dimensional limitations set out in paragraph 2.11 apply to a vessel or combination of vessels.
	2.29 It is to be noted that the vessels and their characteristics considered here have been selected on the basis of the information set out above, and thus represent vessel options that are considered feasible at this stage in terms of utility and capacity for the target delivery rate.  They have been used for the consideration of cost implications.  Should the water link project be taken forward, all selection of vessels and their characteristics will need to be reviewed and confirmed, or otherwise, on the basis of detailed examination of all issues at that time.
	2.30 The simplest system would use a single push barge to carry the daily tonnage on one trip a day.  This leads to three options described below:
	2.31 The push tug would need to be twin screw (minimum 2 x 300hp) and have an elevating wheelhouse.  It would be 8m (26.2ft) to 10m (32.8ft) long.  Standard EU push barges are 76.4m (250.6ft) long by 11.4m (37.4ft) wide and would be expected to carry 2,120 tonnes at a draught of 3.2m (10.5ft).  Given the 10m (32.8ft) length of the push tug and the known waterways constraints, this only allows a barge to be a maximum of 50m (164ft) long, somewhat short of the EU standard.  However, it is relatively simple to shorten this type of barge which, when modified to the required length, would be expected to carry 1,360 tonnes.  This is less than the target capacity of 1,540 tonnes per trip average but if this option is thought appropriate then some small proportion of additional road transport may be used intermittently to “top up” the system.
	2.32 Secondhand standard push barges are available for about £300,000.  The cost of shortening them and possibly fitting hatches and a bow thruster would be in the region of £100,000 per barge.  A purpose built push barge, using modern design techniques to minimise its unloaded weight, could be designed to carry as much as 1,500 tonnes within the stated waterway restrictions. 
	2.33 The advantage of Option 1 is that basic push barges are readily available.  However, there are some disadvantages such as:
	 standard barges will require shortening to fit, unless built new;
	 standard barges may need hatches and/or bow thrusters;
	 a shortened standard barge would not achieve the required capacity; 
	 an existing barge may not fit within 4m (13.1ft) air draught recommendation;
	 a single push tug will mean no back up during breakdown.

	2.34 It will also be possible to push several smaller push barges as a single operation.  Two suitable types are readily available and could be used subject to suitable minor modifications.  Due to their sizes it will not be possible to transport sufficient raw sugar in one push-tow so two would be needed each day.  However, they would be able to travel in a ‘convoy’ with a separation of 250m.
	2.35 This would be to use Hargreaves tugs and pans (open barges).  Each pan can carry 170 tonnes and four can be pushed by a tug.  They were previously used to transport coal etc. on canals and rivers in Yorkshire.  Each pan is 17.1m (56.1ft) long by 5.33m (17.5ft) wide by 2.9m (9.5ft) draught and with a 3.6m (11.8ft) air draught.  The tugs are 8.8m (28.9ft) in length and 4.5m (14.8ft) wide.  
	2.36 To operate two “push-tows”, each of four pans, would deliver 1,360 tonnes per day.  This would mean a total length of 43m (141.1ft) and a total beam across the pans (two-abreast) of just over 10.66m (35ft).  If the operation could be extended to two “push-tows”, each consisting of six pans, this would deliver 2,040 tonnes per day.  Total size depends on suitable tugs being available as a single standard Hargreaves tug is unlikely to be sufficiently powerful.
	2.37 The advantage of Option 2 is that the tugs and pans are immediately available with little cost. In addition:
	 the owner is understood to be willing to carry out the operation;
	 the vessels have a shallow draught and air draught (within 4m [13.1ft] air draught recommendation);
	 they could achieve the target capacity per trip;
	 there is flexibility in that there is some continuity of supply in the event of breakdown.

	2.38 The disadvantages are the absence of a bow thruster in the pans and the single Harbormaster unit in the tugs which may lack power.  Hatches will also have to be fitted.
	Option 3
	2.39 LASH barges are currently available.  Each barge is 18.26m (60ft) by 9.16m (30ft) with a 3m (9.8ft) draught and will carry 385 tonnes.  Two barges together with a capacity of 770 tonnes can be pushed by a small tug with a total length of approximately 55m (180ft).  Due to the short length of the barges an existing push tug, rather than a purpose built one, can be used.  New hatches and railings may be required.  In total two tugs and 12 barges would be required.
	2.40 The advantages can be summarised as:
	 available immediately at a moderate cost; 
	 can attain required tonnage for minimal investment;
	 flexible - some continuity of supply in event of breakdown;
	 short length means push tug more readily available;
	 within 4m (13.1ft) air draught recommendation.

	2.41 The disadvantages are the lack of bow thrusters in the barges and the likely need for new hatches for ease of operation.    
	2.42 These are considered together as Option 4. 
	Option 4 
	2.43 There are many self propelled vessels readily available from the Continent which fall within the waterway constraints and all would be expected to be equipped with bow thrusters and hatches. 
	2.44 Vessels suitable to fit within the waterway restrictions, typically in the range 55m (180ft) by 8.2m (30ft) to 61m (200ft) by 6.6m (21.7ft) are readily available and should require little or no modification, though careful selection may be required.  Some vessels may need ballast tanks fitted to attain an empty air draught of 4.0m (13.1ft) without putting water in the hold.  These vessels are shown in Appendix B as “59m x 6.6m” and “55m x 7.2m”. 
	2.45 The advantages of this option are:
	 immediately available; 
	 can attain required tonnage for minimal investment;
	 very flexible – single breakdown will have little effect;
	 within air draught recommendation.

	2.46 The main disadvantage is that each vessel has a separate engine with the consequence that more maintenance is required. 
	Examples of operations elsewhere
	2.47 Push tow operations currently take place both in the UK and around the world.  Current UK operations include those on the Thames and the Mersey, both of which use equipment larger than is suitable for this operation.  Similar equipment is being operated in other parts of the EU including in very confined and tidal waters, often where tidal currents are more significant than in the study area.  Conventional barges operate currently both in the UK and around the world in very confined and tidal waters often where tidal currents are more significant than in the study area.
	Costs
	Factors and Assumptions
	2.48 In looking at the costings for this project it is has been necessary to establish a set of cost factors and assumptions and this has been the basis of the costs used throughout this section of the Report.  These are:
	 all costs are calculated for an operating period of 20 weeks per year and an extra four weeks for setting/starting up and training purposes.  It is not applicable to calculate rates based on weekly costs but rather the total costs for the year have to paid for in the 20 week operating period.  Figures are given for costs whilst operating but other costs that are incurred over the year have to be included;
	 as the operating period is only 20 weeks we have used hiring rates rather than purchase costs in most cases though this option is not applicable to the barges/tugs themselves due to costs of delivery and conversion.  However, for some loading and unloading equipment it may be more cost effective to purchase the equipment and this may also qualify for grant aid (see section 5); 
	 due to the current constraint on night time navigation (although this could change through negotiation), it is necessary to have three sets of barges (or self propelled vessels).  One set will be loading at Great Yarmouth, one set will be unloading at Cantley and the third set will be in transit.  If 24 hour operation were possible it is likely that the number of barges required and, therefore, costs would be less;
	 vessel turn-round times at each end need to be shorter than loading and unloading operations would require and so one vessel, or combination of vessels, could not perform the required daily shuttle delivery on its own.  To accommodate this constraint it will almost always be necessary to have further vessels ready loaded (at Great Yarmouth) or unloaded (at Cantley) and available to depart.  Additional vessels will therefore be needed to allow for this operational need; 
	 it is assumed that each barge or push-tow will require two persons as crew; this is in line with EU regulations and UK practice on category A & B waterways for vessels of 60m (197ft) length.  The skipper will require a Boatmaster’s Licence with a pushing and cargo endorsement or equivalent and a Pilotage Exemption Certificate (PEC) for Great Yarmouth.  The mate will require basic safety training.  Wages are estimated at £400 per week for the skipper and £300 per week for the mate; 
	 allowance has been made for one person at Cantley and one at Great Yarmouth to  assist and supervise the loading and unloading operations.  This is because it will not be possible for the barge crew to do this as they will not normally be present.  The equivalent supervision for a lorry is provided by the lorry driver;
	 it is assumed that all staff will work on a week on/week off (or similar) rota during the operational period to ensure seven days per week availability;
	 all vessels will be moored at Cantley when not being used (to avoid any fees) but a figure has been added in to allow for supervision;
	 fuel costs are estimated at the current price of £0.48 per litre.  A 200hp engine would on average use about 25 litres per hour;
	 it is assumed that the crew will spend some nights on board the vessel but will often be able to return home at night;
	 capital repayment is on a straight line basis over the period shown.  Loan repayment assumed to be at 7% per annum.  Return on capital is at 5% including 50% of the current barge value.  The amortisation is over ten years and is provided on a “per tonne” basis.  This figure will be lower if amortisation is over a longer period;  
	 maintenance and repair costs are taken from industry figures for this type of operation;
	 it is not clear if a small tug will be required at Cantley or Great Yarmouth for shunting purposes so this has been shown as a separate item.

	Option 1 Costs: Push tug and barge(s)
	Operating Costs 
	2.49 This would require a crew of two, plus one person each for the loading and unloading operations.  Allowing for rest periods this would mean six operatives, plus supervision, plus office.  Table 2.3 below shows indicative weekly operating costs. 
	2.50 Insurance and supervision costs will continue throughout the year together with further start up costs for each season.  Total annual operating costs are estimated at £166,280.  This equates to £0.94 per tonne for an existing vessel (1,360 tonnes deadweight) or £0.83 per tonne for a maximum vessel (1,500 tonnes deadweight).  As discussed earlier in this section the 1,360 tonnes vessel will only convey 176,800 tonnes per year.   
	Capital Costs
	2.51 The equipment required comprises three push barges and one push tug.  An existing push barge (1,360 tonnes deadweight), adapted and delivered, would cost around £400k.  In contrast, a new 1,500 tonnes deadweight push barge would cost in the region of £1.0M, delivered.  An existing push tug would cost around £250k to acquire.  
	2.52 This gives a total capital cost, on the basis of securing existing vessels of £1.45M or £1.38 per tonne over 10 years.  In contrast, the push barge new build option with an existing push tug provides a total cost of £3.25M or £2.73 per tonne over 10 years. 
	2.53 There may be a requirement for shunting tugs.  If so an additional £0.05 per tonne would arise.
	Option 2 Costs: Hargreaves tugs and pans
	Operating Costs
	2.54 This would require two crews of two, plus one person each for the loading and unloading operations.  Allowing for rest periods this would mean nine operatives plus supervision plus office.  Table 2.4 below shows indicative weekly operating costs. The crewing costs are also considered to be the same for Options 3 and 4, details of which follow below.   
	2.55 Insurance and supervision costs will continue throughout the year together with further start up costs for each season.  Total annual operating costs are estimated at £219,440 which equates to £1.10 per tonne for using existing vessels with two working in convoy each day.   
	Capital Costs
	2.56 If the Hargreaves equipment were to be chosen this would mean a total capital cost of £1.164M, or £0.98 per tonne over 10 years.  This covers the required 27 pans and 2 push tugs.  The pans are valued at £10k each and will require approximately £22k spending on each including delivery.  The tugs are costed at £150k each until the suitability of the original tugs can be evaluated.  It would be possible to use two original type tugs for each push tow.
	2.57 There may be a requirement for shunting tugs.  If so an additional £0.05 per tonne would arise.
	Option 3 Costs: Push tugs and LASH barges
	Operating Costs
	2.58 Crewing arrangements and operating costs are assumed to be similar to Option 2 above.  
	Capital Costs 
	2.59 Under this option the equipment required is 12 push barges and 2 push tugs.  The push barges are currently for sale at £30k each and they will require approximately an additional £24k expenditure including delivery (total £648k).  The tugs are costed at £150k each giving a total vessel cost of £948k or £0.80 per tonne over 10 years.
	2.60 There may be a requirement for shunting tugs.  If so an additional £0.05 per tonne would arise.
	Option 4 Costs: Self-propelled vessels
	Operating Costs
	2.61 Crewing arrangements and operating costs are assumed to be similar to Options 2-4 above.  
	Capital Costs 
	2.62 The capital cost of self-propelled vessels, typically in the range 55m (180ft) by 8.2m  (26.9ft) to 61m (200ft) by 6.6m (21.7ft), can be between £150k- £250k each.  Modifications required to these vessels are expected to be minimal at around £20k per vessel, including delivery.  As six vessels will be required in total, a cost of £1.32M is considered realistic.  This allows for an average purchase price of £200k and £20k for refurbishment.  This equates to £1.11 per tonne over 10 years.
	Loading, Unloading and Other Costs 
	Loading Costs
	2.63 As previously stated the cost of the loading shovel in the warehouse is already allowed for in the original road transport scheme.  To load 1,540 tonnes in 6 hours, nine 28 tonnes lorry loads will need to be delivered each hour requiring 3 or 4 lorries at an estimated cost of £40 per lorry per hour.  This gives a total of £1,000 or £0.65 per tonne, to which must be added the cost of the loader elevator and a banksman, giving a total cost to load of £0.90 per tonne.  CSL suggests that a conveyor operation is likely to be substantially cheaper in the long term due to the short distance involved and over 10 years could cost as little as £0.25 per tonne.
	2.64 CSL has contacted EastPort to ascertain the costs involved for loading the barges in the River Port at Great Yarmouth.  It is not possible at this stage to provide comprehensive costings for the loading operation as this will require British Sugar and EastPort to conduct commercial negotiations.  The type of operation (continuous and high volume), the reduced costings expected for what is effectively a transhipment exercise and that only those costs appropriate for an inland waterways operation are taken into account, all needs to be factored into the negotiations.  
	2.65 In the absence of definitive rates an indicative, best practice, figure has been given.  In the event that the negotiated cost is significantly higher, the installation of a fixed system (seasonal) would be likely to provide a similar cost to that indicated.  This may be able to be provided by installing a mobile vacuum/pneumatic system in the storage area with overhead pipework extended to the neighbouring loading quay.
	 Unloading Costs
	2.66 Precise costs for unloading depend on the type of system chosen and the payback period.  To enable a basic cost model to be made we have assumed that a hydraulic excavator fitted with a high cab and suitable enclosed grab is hired, with full maintenance and operator for the specified period.  This gives a good base option against which to cost other options.
	2.67 Two national plant hire firms have offered a hydraulic machine with grab and operator for £40 per hour or £0.21 per tonne (eight hour day handling 1,540 tonnes per day).  There will be a requirement to move the sugar from the unloading point to the store and we have assumed £0.15 per tonne for this as vehicles will be unlicensed.  These costs could be considerably reduced if some form of suction or conveyor system were to be used.  Such a system would be likely to be eligible for grant aid.  
	Other Costs
	2.68 There are other particular cost issues, discussed below, but it is not possible to estimate these definitively at this stage: 
	 Fixed office/supervision costs by British Sugar which would be an internal issue for British Sugar;
	 Agency fees arise in providing a representative of the cargo owner at the port.  They are for providing an interface at the port between the cargo owner/receiver and the ship/shipper to deal with paperwork, clearances and acceptance etc.  They provide for an independent check of the quality of the cargo and to ensure it is not damaged or contaminated upon arrival or unloading at the port.  As the owner may be remote from the port it is usual to appoint an agent to provide this service.  In this case, British Sugar could appoint an agent or they could use someone from their own staff as they are not remote.  There will be a need for this for the bulk importation and so there may be an option to combine the two agency activities (bulk import and onward shipment) into one responsibility.  However, this service would not normally be required when loading lorries from a store, or when loading to barge;  
	 Cargo insurance which is normally covered as part of the sea transport;
	 Broads Authority charges which would arise under two main headings: licence fee for use of the waterway and its facilities which would arise annually, and escorting charges.  When large vessels have used the waterway in the fairly recent past, the Authority has required the provision of an escort boat to assist in safe passage.  Since then, the recreational boating use of the Broads, in terms of private boat numbers, has increased substantially, although CSL understands that the hire boat level of around 3,000 in the 1980s has declined to a current level of around 900.  The proposed freight operation would be conducted at the busiest time of the year and, therefore, the issue of the escorting requirement will need to be settled with the Broads Authority.  CSL understands that the provision of escort vessels has been required in the past by the Broads Authority, apparently dictated by previous incidents.  We understand that this type of escorting does not occur for inland waterways vessels anywhere else in the UK and the opportunity should be taken to revisit this requirement.  Bearing in mind that most of the issues relate to private vessels mooring in what are considered to be dangerous positions, and the nature of the daily operation intended, it would seem to be much more cost effective to prohibit mooring in these positions during the operational period.  This would perhaps also increase the likelihood of obtaining 24 hour operation;
	 The need for escorting will attract cost to the project and will depend upon the extent, nature, duration and mode of provision of the escorting.  The Broads Authority has not yet finalised its costs for escorting but it is estimated that costs for two escort boats would be in the order of £0.26 per tonne.  These charges may be reduced, but may in part transfer to the vessel operating costs, as experience is gained; by having some level of “self-escorting” involving a member of the crew out in a small boat at certain points along the route and by the provision of CCTV equipment at certain locations;
	 All port charges at Great Yarmouth are highly dependent on many issues to do with cargo delivery and storage and handling at the port which at present are undefined – many of which will apply to the road option but some will apply to the water option only.  Similarly, some capital works may be required to provide suitable, possibly dedicated, facilities at the port for this operation and how these are funded and procured would impact on costs.  Fixing of these charges would be subject to the definition of the logistics at the port and to commercial negotiations between the port and British Sugar;
	 All ports and docks charge tonnage fees for the import and export of cargoes from and to ships but these have not been quantified.  It is noted that in all ports currently handling cargoes to  barges where the cargo has arrived from, or will leave by ship, no charge is made for the barges (in the same way that no charge is made for lorries moving cargo to or from the ports).  In fact, several ports reduce their charges when barges are used as it is often significantly more efficient to load barges than lorries and port congestion is reduced;
	 Depreciation/leasing.  Given the intermittent nature of the operation, initial thinking is that leasing vessels for the season only could be possible but subject to much volatility in pricing depending upon what else the vessels might do in the off-season and on general market conditions.  We have assumed that all capital and operating costs are borne directly by the project, to give a more defined basis on which to consider cost issues at this stage;
	 Cantley Wharf - this is discussed in more detail below;
	 Costs for pilotage or Pilotage Exemption Certificates.  It is envisaged that where these are required they will be obtained by the skippers in a relatively short period, so having no significant cost implication;

	Cantley Wharf
	2.69 This is at present in reasonable condition from a superficial visual check.  It is likely that some repairs would be needed and some upgrading of fendering or moorings might be needed depending upon the vessels actually involved.  The unloading equipment may well impose loading on the wharf that it has not had to cope with before and thus inspection and assessment may also indicate some improvement strengthening.  Works involved in the diversion of the public footpath and other incidental accommodation works at the wharf or on the site could also arise.  All these works will depend on the vessel used, the unloading mode and the equipment used and so cannot be helpfully estimated now.
	2.70 Barge operation would not be expected to have any detrimental effect on a concrete walled wharf during unloading, manoeuvring or mooring.  It is not anticipated that the wash from the propellers and bowthrusters would affect the concrete in any way, although changes may need to be made to ensure safe mooring.
	2.71 From the limited visual inspection of the existing quayside at Cantley there are no apparent major problems that would indicate that water transport is not viable.  The existing quayside exhibits some minor damage to the existing concrete which can easily be repaired.  Some fendering is apparent below the waterline although it is not clear if this is complete and in good order.  Fendering above the waterline has been removed.  The existing mooring rings look dilapidated and distorted.  
	2.72 It is therefore assumed at this stage that minor concrete repairs, replacement fendering and either refurbishment or replacement of the moorings rings is required.  Mooring bollards could be placed on the top of the quayside giving some small improvement in both the mooring and repositioning.  Should the waterway option be progressed further a full inspection of the existing quay wall including a diving inspection is recommended.  For preliminary budget purposes it is anticipated that the cost of the quayside refurbishment would be of the order of £40,000 which could be eligible for grant aid.  On the basis of amortising capital costs over 10 years this is equivalent to £0.04 per tonne.  If major repairs are required we estimate that this could be in the region of £0.5M (equivalent to £0.43 per tonne).    
	2.73 The existing footpath runs along the edge of the quayside.  If the footpath were to be diverted to behind a working area adjacent to the water’s edge this would simplify unloading operations.  The cost of diversion may be eligible for grant.  If a grab discharge hopper were to be used to feed a conveyor it could be located on the quayside and the grab could then travel from the vessel to the hopper without passing over pedestrians.  This will eliminate the risk of any material on the outside of the grab falling on to passing pedestrians.
	2.74 Should the footpath be left in its current location it will be necessary to locate the hopper behind the footpath and work would have to be carried out over the footpath.  In this situation it would be necessary to construct a protective cover over the footpath to prevent any material falling from the grab landing on passing pedestrians.  Repositioning of the vessel will have to be undertaken from the vessel itself using the mooring rings positioned on the front face of the quay.
	2.75 The unloading crane will only be required for part of the year, it therefore follows that a temporary hire crane will be most suitable.  If the footpath is diverted behind the working area it would be possible to set up the crane closer to the edge of the quay providing better visibility for the crane driver of unloading operations.  If the footpath cannot be diverted the crane type will need to have a drivers cab at sufficient height to allow driver visibility over the covered walkway.  This may limit the number of suitable cranes available for use in unloading.  
	2.76 For simplicity it has been assumed the hopper would be a permanent static fixing, the crane would be set up alongside the hopper and the vessel would be moved back and forth along the quay during unloading in order that all areas of the cargo can be reached.
	2.77 It is likely that a suction or screw unloading system as described above could be installed on the quay without affecting the footpath.
	Road Costs
	2.78 Although examination of the road option was not part of the brief we have been asked to include an indicative road cost rate for comparison.  British Sugar have advised that a figure of £4.00 per tonne would be appropriate.
	Cost Summary
	2.79 Bearing in mind the feasibility assumptions and exclusions summarised above, and that some of these cost elements could vary depending upon the choices made on equipment etc, the cost estimates may be summarised as shown in Table 2.5 below. 
	Table 2.5: Summary of Waterway Option Costs
	Other Potential Cargoes
	2.80 While these fall outside the scope of this study and so have not been taken into consideration, it is worth noting that if there are any other significant material flows that currently arrive or leave the Cantley factory by road, these could be at least considered for transfer to the water route.  At first sight, these additional flows could help to spread the cost of the water option over a broader base, but this effect could depend upon whether these other flows are generally continuous or are seasonal.  This could also result in a saving on road transport costs which could go towards offsetting the water transport option cost.  
	2.81 For example:
	 It is understood that coal is transported at the rate of 200 tonnes per day while the sugar factory is operating.  This equates to one barge load a week.  As the barges would already be paid for by the raw sugar, and one person would be employed all year to look after the barges, the marginal cost of moving coal by barge when not moving raw sugar would be of the order of £1.00 per tonne.  However, at this level of activity it would have little effect overall on the viability of the project;
	 There is also a possibility of carrying containers, but this would require a crane at Great Yarmouth and a crane or reach stacker at Cantley which would involve substantial cost;
	 There may be other options with some outgoing product deliveries.

	Summary
	2.82 It is evident that it would be feasible to transport the raw sugar from Great Yarmouth Port to Cantley for the proposed operational “season”, as a practicable alternative to the road transport option.  This could be effected by:
	 Loading out barges in the river port from bulk buffer storage in Great Yarmouth port.  This could be by short shuttle truck transport or by a purpose-built conveyor;
	 Passage of the barge(s) from Great Yarmouth to Cantley along the River Yare;
	 Unloading of barge(s) at Cantley into the processing buffer store at site.  This would involve provision of unloading equipment and consideration of the small diversion of the existing riverside public footpath here;

	2.83 Limitations on navigation on the river mean that a round trip journey can be made within a day, but this cannot also include loading and unloading.  A number of barges would therefore be needed so that, while barges are travelling, others are being loaded/unloaded.
	2.84 Depending upon the choices made, the required delivery rate can be achieved, or nearly achieved.  In the latter case, some “topping-up” of the delivery rate could be achieved by a small proportion of road transport.
	2.85 A practicable journey plan for the river trips from Great Yarmouth to Cantley has been developed.  Vessels, or combinations of tugs and barges, can be expected to make the journey from the port at Great Yarmouth to the factory in 3 to 3½ hours, whether loaded or unloaded.  Loading times at Great Yarmouth and unloading at Cantley are estimated at around six hours which, before allowing for operating restrictions, means that a round trip is possible every 24 hours.  Options for the choice of available vessel or vessels to be used have been considered.
	2.86 Cost issues have been reviewed and some estimation has been made of the direct costs in vessel operation for the season on the basis of purchasing suitable vessels and equipment into the project.  Table 2.5 indicates that, from the information currently available, option 3 provides the lowest cost per tonne.
	2.87 Other cost issues have been considered but cannot helpfully be quantified, even very indicatively, at this juncture.  Costs included here could involve the reconstruction of the wharf at Cantley, should this prove necessary, the provision of loading/unloading equipment, and adapting the waterway and associated infrastructure to enable 24 hour operation.  Some of these may turn out to be relatively significant in magnitude.

	3. RAIL OPTION
	3.1 The railway line between Great Yarmouth and Norwich via Cantley was opened in 1844.  The sugar factory opened in 1912 and enjoyed access to the rail network with a large number of sidings provided in the works.  It is not known how trains were able to access the sidings in the early years but in latter years there was a trailing connection in the up (to Norwich) line which meant that trains could not access the sidings directly from the Norwich direction but had to run forward to either Lowestoft or Great Yarmouth.  The locomotive would then run round the train and come back to Cantley where it would propel wagons into the sidings.  Regular traffic included both sugar beet from East Anglia and limestone (sugarstone) from the Derbyshire quarries.  It is understood that rail traffic ceased in the late 1980s/early 1990s.
	3.2 The line is double track at Cantley and train movements are controlled from a mechanical signal box which is also responsible for the manually operated level crossing gates.  It is noted that the points which gave access to the sugar factory are still in situ albeit that parts are missing and all associated signalling equipment has been removed.  The gate through which the line ran into the works is also still in place but inside the works new roads and buildings have almost completely removed any evidence of the former extensive network of sidings.
	3.3 The extensive sidings that used to exist at Great Yarmouth station have now been built on but a small number of sidings remains about ¾mile north west of the station and have access to the Acle New Road (A47).  These sidings are rarely used and are overgrown but are still considered as “operational”.  Some years ago, we believe in the late 1990s, they were used for the movement of bagged fertiliser to the south of England.  It is understood that some improvements were made to the site, e.g. a hardstanding, to facilitate the loading of trains for this product. 
	3.4 Network Rail have advised that the maximum train weight that can operate between Norwich and Great Yarmouth is over 3,000 tonnes.  This is a very high figure and is not likely to cause any problems with the sugar traffic.  However, maximum permitted train length is 307m and the axle weight limits on the route mean that wagons are unlikely to be able to be filled to their maximum capacity.
	3.5 With the sugar expected to be shipped to EastPort in Great Yarmouth CSL has considered how this could be moved by rail to Cantley.  In 1847 a tramway (much of it running on the street) was built connecting Great Yarmouth station with the fishmarket on the east bank of the River Yare.  These tramlines eventually carried most of the freight arriving at the developing port which was taken inland via the national rail network.  However, the quay lines were closed in 1976 and very little remains apart from the bowstring girder bridge over the River Bure just east of Great Yarmouth station.  Reinstating these lines would be very  expensive and thus this option is not considered further.  However, it is noted that Great Yarmouth’s Local Plan (2001) does propose safeguarding an alignment for a future rail link to the port (EMP 26).   
	3.6 It would appear that the remaining sidings north west of Great Yarmouth station could be used for the loading of raw cane sugar to railway wagons.  We have not examined the site in detail but it would appear that some tidying up, additional security measures and lighting would be the only works required to make the site operational again.  However, the use of these sidings would entail a lorry shuttle from the port itself.  
	3.7 At Cantley it would be much more difficult to put back a rail facility.  Network Rail have provided an estimate of between £2M and £3M for reinstating the connection with the up line, to include all necessary signalling work.  It should be noted that this connection was removed under the “Network Change” procedures (a consultation process that has to be entered into when Network Rail proposes changes to their infrastructure) and therefore the costs of reinstatement would need to borne by a third party.
	3.8 When new sidings are provided it tends to be the signalling element that is the most costly.  Consequently costs can be considerably reduced if sidings are incorporated as part of a resignalling scheme.  The signalling at Cantley is of the mechanical/semaphore signalling type of which very little remains in East Anglia.  However, Network Rail advise that there are no plans to replace it in the short term.  At present, it appears any resignalling work will not take place for at least 10 years.  This is likely to coincide with resignalling on the East Suffolk Line (between Lowestoft and Ipswich) when the existing Radio Electronic Token Block (RETB) system will become life expired and will be replaced by the European Rail Traffic Management System (ERTMS).  A major benefit of ERTMS is that new sidings can be added at a very small cost compared to today.
	3.9 Inside the works a very narrow corridor exists between the internal roadway and the Network Rail boundary fence.  Whilst we have not measured this area it is unlikely that a siding could be installed without impinging on the road.  This would mean that when trains are unloaded, road movements would be disrupted.  In any case, we would not consider this to be good practice in view of the safety implications.
	3.10 However, we note from the site boundary plans that a larger area, potentially suitable for rail sidings, exists towards the eastern end of the site and it may be that area could be of use sometime in the future.  Indeed, it may have been possible to incorporate “passive” provision for rail sidings in the planning application or have this as a planning condition.  It appears usual these days, where a site is adjacent to a waterway or railway line, for the planning authority to insist that these potential methods of transportation are taken into account in the design.
	3.11 As far as train operation is concerned, we consider that it would be possible to load and discharge a train within a 24 hour period.  The sugar could be moved in either open wagons (which would need some form of covering to keep out rain) or in containers.  The wagons could be kept at either Great Yarmouth or Cantley overnight.  Assuming that the wagons are left at Cantley (where security will be much better than at Great Yarmouth) the train engine would arrive in the morning and would then need to take the wagons to Norwich where the engine would run-round the train and take it to Great Yarmouth.  Here the wagons would be loaded and taken to Cantley, with the wagons being propelled into the siding.  The train engine would depart and the wagons unloaded ready for collection the following morning.
	3.12 It is likely that the maximum capacity of a train would be in the region of 1,000 tonnes so it would be necessary to run two trains on some days of the week.
	3.13 The line between Norwich and Great Yarmouth is open continuously so there would be no difficulty running trains at night.  Taking into account existing train services, we also consider that there will be sufficient line capacity to run these trains on a daily basis – in practice they are likely to run on Mondays to Fridays only. 
	3.14 CSL has contacted three freight operating companies (FOCs) who operate in the Norwich area.  These are DB Schenker (formerly English Welsh & Scottish Railway), First GB Railfreight and Direct Rail Services.  All three have indicated that they would be interested in discussing further the movement of the raw sugar but only two have responded formally and provided an indicative rate.
	3.15 Whilst this study looks only at the movement of raw cane sugar to Cantley it would appear that other traffic to the site such as limestone and coal could be moved by rail as well as finished products, which we understand are moved in containers by road to Felixstowe. Other traffic could improve the financial viability of the project.
	3.16 We have not carried out any site surveys at either Great Yarmouth or Cantley.  In Table 3.1 below we have provided a broad indication of costs – these are to ±50%.  However, other items, which will not be apparent until a full site survey is carried out, could increase these figures: these include diversion of services, ground conditions, environmental requirements and contaminated land.  At Cantley, we have assumed that the siding will be laid at the eastern end of the site (as discussed above) and will be 325m long to accommodate a locomotive and wagons, with a cripple siding where defective wagons can await repair.  A hardstanding alongside the siding will allow for grab discharge or for containers to be removed from a train.
	Table 3.1: Rail Capital Costs
	Item
	Cost (£)
	Great Yarmouth – remedial and enhancement work on loading area
	£50,000
	Cantley – provision of connection on main line including associated signalling
	£2,500,000
	Cantley – provision of rail siding, cripple siding, hardstanding, roadways, lighting. 
	£850,000
	TOTAL:
	£3,400,000
	3.17 As far as operating costs are concerned we have assumed lorry movements between EastPort and the Acle New Road site and wagon loading with a shovel at a total rate of £1 per tonne (based on around 1,500 tonnes per day).  We have not taken into account the loading of road vehicles at EastPort as this would also be required for both the road and waterway options.  Rail transport costs from Great Yarmouth to Cantley are expected to be in the range of £2.50 to £3.50 per tonne.  There will also be an unloading and transport cost at Cantley which would be in line with the barge cost of £0.21 plus £0.15 per tonne.  This gives a total cost of between £3.86 and £4.86 per tonne. 
	3.18 Amortisation of capital costs over 10 years using similar principles to the waterway option gives a figure of £3.27 per tonne.  However, it should be noted that grant could be available for capital works.
	3.19 There will also be some other, relatively minor, operating costs, such as the connection agreement with Network Rail and maintenance of the sites, trackwork etc.
	3.20 Whilst it is operationally feasible to move the sugar from Great Yarmouth to Cantley by rail, the transport costs are high due to the short distances involved.  There will also be high infrastructure costs although these may be partially offset by grant.
	3.21 At this time and considering the sugar traffic alone, we do not consider that rail transport is a financially viable option.  However, we would recommend that the rail option is revisited if any of the following are likely to happen:
	 the costs of constructing the siding at Cantley can be reduced (such as when resignalling of the line takes place);
	 more traffic can be secured to rail;
	 construction of a rail link to the port at Great Yarmouth.   


	4. ENVIRONMENTAL ISSUES
	4.1 The Transport Impact Study, prepared for the planning application, indicated the number of road vehicle movements that would be required to transport the sugar from Great Yarmouth to Cantley.  These would be in addition to the existing movements to and from the Sugar Factory.  
	4.2 Lorries will be required to travel through urban areas of Great Yarmouth and along the relatively narrow road from the A47 to the factory which passes through the villages of Beighton and Cantley.  They can create additional noise, pollution and traffic congestion, and increase the risk of accidents.  
	4.3 During the consideration of the planning application for the extension to the factory, CSL understands that significant local concerns were raised regarding the impact of additional working on local amenity, particularly from the additional vehicle movements.  It is recognised that the vehicle movements to the factory do have an adverse impact on local amenity, however this is not only the case here, but is an impact associated generally with traffic, and consequently additional traffic would generate additional impact.  This is recognised nationally and indeed the DfT, through their “Mode Shift Benefit” values, have put a cost on these adverse features which are expressed in monetary terms for different classes of road.   This is discussed in more detail in section 5.    
	4.4 CSL accepts that the impetus for the undertaking of the current Transport Feasibility Study was to explore alternative means of transport to the factory in order to reduce and, where possible, remove these environmental impacts.  Whilst the DfT’s ‘Mode Shift Benefit’ values necessarily express these impacts using a monetary value, CSL appreciates that for the communities affected by noise, dust, pollution and disturbance the impacts are more tangible than simply an assigned value.
	4.5 Using waterway or rail would remove these lorry journeys although, as described in section 3, a short road journey through Great Yarmouth is necessary from the port to the railhead for the rail option.  However, depending on the times of barge operation, there could be road traffic delays caused by the opening of the Haven and Breydon lift bridges.
	4.6 Whilst it is generally accepted that waterway and rail transport emit far less CO2 per tonne/kilometre than road transport, the information on such emissions is limited.  Purely for illustration the 2009 Guidelines to Defra/DECC’s GHG Conversion Factors for Company Reporting: Methodology Paper for Emission Factors published in October 2009 provides the information, for the UK only, in Table 4.1 below.  It should be noted that these figures are not necessarily directly comparable with the types of vehicle or vessel discussed in this Report and can fluctuate considerably due to a number of factors.  
	Table 4.1: Carbon Emissions
	Transport Mode
	CO2 emissions (grams per tonne/km)
	Road (articulated HGV, average)
	84.9
	Rail
	28.5
	Water (small bulk carrier, 1,720 tonnes deadweight)
	11.0
	4.7 Our understanding of raw sugar is that it is a comparatively benign material.  However, sugar has the potential to cause harm to the aquatic environment if sufficient quantities enter the watercourse, depending upon the effective dilution factors and the flow regime involved.   Consequently great care needs to be taken during loading and unloading.  We would therefore recommend that a full risk assessment is carried out on the loading, unloading and transit of the sugar.  
	Impacts
	4.8 It is not anticipated that the proposed operation would affect existing river and port users including boaters, walkers and fishermen in any significant way.  There may be some delay, of up to 5 minutes, while the barges pass the side rivers and as a result of the restriction on overtaking enforced by the proposed escort vessels. This will in reality be minimised as it is expected that all the barges will operate at the maximum speed permitted on the river.  The potential effect of sugar in the watercourse on flora and fauna has been discussed above.  
	4.9 Bridge openings in Great Yarmouth are expected to be restricted to two periods of five minutes per day but the river option will have a much lower impact than up to 120 additional lorry movements per day.
	4.10 Previous experience indicates that commercial barge operation is actually of interest to tourists and walkers rather than being seen as a hindrance.
	4.11 As far as rail is concerned we do not consider that there will be any substantial impact with the operation of an additional four train movements per day.  However, there will be a slightly longer closure of the level crossing gates at Cantley and some additional noise from the locomotive.  

	5. AVAILABILITY OF GRANTS
	5.1 CSL has considered the various forms of financial assistance that might be available to the project.  In CSL’s view these are the schemes administered by the DfT and comprise:
	 Freight Facilities Grant (FFG) – helps to offset the capital cost of providing rail and water freight handling facilities;
	 Mode Shift Revenue Support (MSRS) which assists with the operating costs associated with running rail or inland water freight transport, instead of road.
	5.2 A further grant scheme, Waterborne Freight Grant, provides assistance similar to that offered under MSRS but specifically for coastal and short sea shipping services.  This would not be appropriate for Great Yarmouth to Cantley traffic.  
	5.3 The FFG and MSRS schemes are described in more detail below with comments on their applicability.    
	Freight Facilities Grants (FFGs)
	5.4 FFGs have been available for rail freight projects since 1974 and for inland waterway projects since 1981.  The scheme has subsequently been extended to cover both coastal and short sea shipping movements.  The purpose of FFGs is to encourage the movement of freight by either rail or water, rather than by road transport.  
	5.5 FFGs are capital, rather than revenue, grants and are designed to assist applicants with the often considerable infrastructure costs associated with either rail or waterway transportation.  The principle is that whereas the cost of using rail or waterway to move goods may be lower than for road transport, particularly over longer distances (eg for rail, perhaps 100 miles or more), the initial capital costs of establishing the operation often make it overall too expensive when compared with road transport.  Typically, to establish a rail service may require new rail sidings and/or new connections to the nearest Network Rail line, signalling alterations, loading and unloading equipment, storage and ancillary facilities.  For a waterborne service it may be necessary to invest in new handling equipment, to construct or rebuild jetties and wharves and to carry out dredging work.  These costs are normally eligible for FFG.  
	5.6 As the purpose of FFGs is to encourage alternatives to road transport it follows that grant is only given where it can be demonstrated that without financial assistance the correct commercial decision would be to use road transport.  Where, notwithstanding any capital costs associated with either the rail or water mode, it is still more expensive to use road haulage, there can be no case for grant.  Similarly, where there is a planning condition or restriction requiring, say, the movement of a product by rail, there can be no case for grant.
	5.7 Where road is cheaper the purpose of FFG is to offset some of the capital costs associated with either rail or water so as to equalise the cost with that of a road only operation.  This is the more usual scenario.  However, if haulage and operating costs of rail or water are higher than road then no amount of assistance towards the capital costs will bring the overall cost down to that of road.  However, in some cases, DfT may be prepared to accept that although the funding gap has not been closed completely there might be other, perhaps intangible, benefits of a rail or water operation that would encourage an applicant to divert from road transport.  In such cases grant may be made available even though there is still a small deficit when compared with road transport. 
	5.8 The main aim of Central Government, through FFGs, is to remove lorry journeys from the road network.  This means that there has to be a measure available to assess grant applications and to ensure that any grant paid represents value for money to the taxpayer.   To do this, DfT has adopted a set of Mode Shift Benefit values (MSBs) which give a value to different types of road.  These officially came into force on 1 April 2010 but have been in some use prior to that date.  They have replaced the former Sensitive Lorry Mile values (SLMs).  MSB values are used to value the environmental and other social benefits of removing one lorry mile of freight from road and transferring it to rail or water. 
	5.9 DfT  decided to introduce the new MSB values because of changed circumstances – namely increased traffic levels and road capacities, more fuel efficient lorries, and demographic changes affecting the population densities around roads.  There is an on-line calculator available from which the “route value” for any particular journey can be obtained.  This value represents the amount of financial benefit attributed to the removal of one lorry from the particular route.  From this it is possible to build up a total value for the traffic in question.  This is referred to as the “environmental benefits” (EBs).  Typically, applicants are expected to commit to a specific tonnage for either five or ten years.  
	5.10 DfT will be mindful of the total EBs when assessing a case for grant.  No grant offer can exceed the total value of the EBs and it is most likely that any offer would be pitched a fair degree lower than the EB ceiling.  This is partly to overcome any “optimism bias” in the traffic forecasts but also to ensure that a minimum benefit/cost ratio (BCR) is achieved.  At present the BCR hurdle is around 1.5:1 but this could change at any time given the discretionary nature of the FFG scheme.  
	Mode Shift Revenue Support (MSRS) 
	5.11 This new scheme, again administered by DfT, also came into force on 1 April 2010 and replaced the existing Rail Environmental Benefit Procurement Scheme (REPS).  It also replaced the Waterborne Freight Grant (WFG) in respect of inland waterways traffic.  The scheme, which has received state aid approval from the European Commission, assists companies with the operating costs associated with movement by rail and inland water freight transport instead of by road.  It only applies where rail or inland waterway transport is more expensive.  The scheme is designed to support modal shift and thus generate environmental and wider social benefits for Britain from a reduction in lorry journeys.  The MSRS scheme will operate until 31 March 2015.  DfT normally invites applications for revenue support through the Sustainable Distribution Fund bid round process.   
	5.12 CSL understands that the MSRS scheme will operate in two parts.  For mode shift to inland waterways and for most non containerised rail traffic, the applications will be handled through the MSRS (Bulk & Waterways) scheme.  The same MSB values (described above in connection with FFGs) will be used to assess MSRS (Bulk & Waterways) applications.  A minimum BCR of 1.5:1 is likely to be required.  As with the FFG scheme, the financial need for grant has to be demonstrated through a financial appraisal.  For most mode shift applications involving container traffic on rail the MSRS (Intermodal) scheme will be appropriate.  This is not seen as relevant to the Cantley traffic as it is designed specifically for the movement of containers (eg for a port to customers or between two distribution depots within Great Britain).  Under this scheme zonal grant rates apply, rather than the MSB values described above.  
	5.13 As the payment of MSRS is essentially a pump-priming operation any support would not be long-term.  DfT has made clear that any offer of grant made, or individual contracts issued, will provide support for a maximum of three years at any one time.  It is intended to kick-start new rail or waterborne traffic and to help it become established, after which it is assumed that no further ongoing support will be required.  
	Applying for FFG and MSRS Together
	5.14 Although it is possible to apply for both an FFG and MSRS support, any assistance is limited by the total value of the environmental benefits emanating from the proposal.  Double counting of environmental benefits (EBs) is not permitted on any grounds.  To take a hypothetical example, should the value of 10 years of EBs, generated by moving aggregates by rail from Quarry A to Railhead B, amount to £6.6M that represents the ceiling available for both types of grant.  In practice, however, DfT would be looking for at least a BCR of 1.5:1 which would mean no more than £4.4M in grant.  If the capital costs of providing the necessary facilities and infrastructure were, say, £8M and a 50% grant were sought and an offer made, this would only leave £0.4M for any revenue support under MSRS.  
	Marco Polo (EU funding)
	5.15 The European Commission (EC) can provide funding for projects which transfer freight from road to sea, rail and inland waterways.  The flow of goods traffic being developed has to be  cross-border in nature (ie between EU states), but funding can also be considered for projects involving neighbouring 3rd countries (ie bordering the EU), or from candidate countries.  
	5.16 The current Marco Polo II programme runs from 2007-13.  The current opportunity to submit proposals commenced in March 2010 with a closing date likely to be towards the end of May 2010.  Assistance through Marco Polo is only available for projects concerning freight transport services; it does not cover pure infrastructure projects.  However, it is possible to receive some support for “ancillary infrastructure” provided the cost is no more than 20% of the total eligible costs.  Unlike Marco Polo I, the new programme in considering lorry miles saved now includes the movement of empty containers and does not merely look in terms of tonnes moved and tonne-kilometres (tkm).  
	5.17 It is possible to receive Marco Polo funding in addition to other public funding provided this does not constitute illegal state aid and the combined financial assistance does not exceed the maximum allowable subsidy rate of eligible costs (35% when looking at proposals or modal shift).  Funding under Marco Polo II can only be provided for a period of up to 36 months.
	5.18 The original Marco Polo I programme set a minimum threshold of 60M tonne-kilometres in savings per annum.  However if a programme is taken over a period of either two or three years then the threshold applies as an average per year (ie a minimum of 120M tkm over two years or 180M tkm over three years).  However, the Commission appreciates that for inland waterway projects the threshold has proved to be too high.  To address this issue a threshold of 13M tkm applies, provided that the freight is transferred exclusively to inland waterways and not in combination with other forms of transport.  In CSL’s opinion, this concession does nothing for inland waterway movements in Britain, as the cross-border requirement means that no movement can be exclusively by inland waterway.  But it will, of course, benefit the broad canals and waterways in places such as the Netherlands and Germany. 
	5.19 The above paragraphs on European funding have been sent to and verified by the DfT who have confirmed that “there must be a cross border route for any potential proposal”.  They have gone on to say that “the only possible inland waterway that would satisfy the Marco Polo criteria in the UK, if such a waterway were to exist, would be from Northern Ireland to the Republic of Ireland”.  
	     Applicability of Funding for Cantley Project 
	5.20 It seems clear that the most likely sources of funding for the Cantley project would be Freight Facilities Grant (FFG), towards capital expenditure, or MSRS support towards operating costs.  It might be possible to apply for both but any grant will be constrained by the absolute level of environmental benefits generated by the project (amplified further in section 6).  These are the benefits derived from the DfT methodology and, although providing the basis of any grant assessment, may be perceived by those communities affected by lorry traffic as not addressing all the local adverse impacts likely to occur as a result of increased heavy vehicular movements.   
	5.21 Similarly, any revenue support sought in tandem from the DfT, through the MSRS (Bulk & Waterways) scheme, will be limited by the available environmental benefits which are needed to support an FFG application unless MSRS support alone is sought.  In the latter case the whole of the benefits identified using the DfT values would be available to support an application for MSRS support.  However, it should be noted that whereas FFG support can be based on 10 years of traffic, revenue support would only be for up to three years.  
	5.22 CSL has spoken to DfT about the Cantley project in broad terms.  DfT were keen to establish first that this is all new traffic and that there were no restrictions on the use of road transport.  We were able to reassure them on both counts.  A further concern was that there should be no double-counting of environmental benefits if revenue support were also to be required.  That is understood and has, in any case, been emphasised by us in this Report.  
	5.23  Although FFG would be available for fixed facilities and infrastructure (such as wharves and jetties, rail sidings and hardstandings, storage facilities) and also for handling equipment, it is not available for vessels.  This means that the tugs and barges for the Cantley traffic and consequently any refurbishment work on these vessels, would not be eligible for FFG support.  Similarly, rail wagons are no longer eligible for grant and customers normally hire wagons from the freight operating companies.  The cost of hire would, nevertheless, be a valid cost to include in the financial case. 
	5.24 It is DfT’s view that vessels, railway wagons and locomotives are mobile assets that could potentially be used anywhere, for different traffic.  This might be particularly an issue given the seasonal nature of the sugar cane traffic.  The implications for the waterway sector would seem to be that the necessary conversion cost of barges, etc would either need to be met by the barge operator and clawed back from the customer through an enhanced rate, or paid for by the customer without the benefit of grant.  If higher operating costs were to reflect any capital expenditure incurred by the barge owner then it may be possible to recover some of these costs through MSRS grant.  If the capital costs of the waterway option were to be relatively modest, this may mean a lower requirement for capital grant and an increased opportunity to claim revenue support under MSRS – provided this can be justified by the level of environmental benefits.  But, the normal three year limit on this form of support is likely to prove difficult, unless the operation were expected to become commercially viable within that time.  
	5.25 We have established from DfT that MSRS is being paid currently to support the rail movement of sugarstone from Dove Holes (Derbyshire) to Norwich, from where it is moved by road to Cantley.  In such cases the grant goes to the rail freight operator. 
	5.26 As it would seem that there are greater capital costs associated with a rail option, as opposed to a waterway option, this would favour considering assistance through FFG if the rail option were to be pursued.  Grant could, in principle, go towards the cost of rail siding re-instatement, hardstandings, signalling and handling equipment.  However, the benefits of rail are less than for water because of the need for a lorry shuttle between the port and the railhead.  This limits the potential grant.  The inland waterway option, on the other hand, has greater environmental benefits to offset against costs.  However, as noted above, the modifications that are likely to be required to the tugs and barges are not eligible for grant, although FFG would be available for work on waterway infrastructure, for loading and unloading equipment and, potentially, for any unlicensed road vehicles which might be used for operations within the port.  
	5.27 In summary, therefore, whereas the rail option might be supported through FFG (capital) grant, MSRS (revenue) grant may prove to be a better alternative for the waterway option, perhaps in combination with a small FFG contribution provided this can be justified by the value of the environmental benefits. 

	6. GRANT ASSESSMENT - ENVIRONMENTAL BENEFITS AND GRANT POTENTIAL
	6.1 As explained in section 5 on the availability of grants, the most likely source of funding would be either capital support, through FFG, or short-term (most likely no more than three years) revenue support through MSRS.  Both of these forms of support are administered by the DfT. 
	6.2 In both cases the main aim of DfT is for a scheme to deliver worthwhile environmental benefits (EBs) through the removal of, or reduction in, lorry traffic as a result of the movement of goods by rail or water, rather than by road.  It follows that it is the value of the environmental benefits, generated by transferring the relevant freight from road to either rail or water, which is the main driver as to whether a particular proposal qualifies or not.  Applicants might wish to draw to DfT’s attention numerous other factors such as the impact of increased lorry traffic on villages, the preponderance of schools along the route, high accident records, etc; but it remains the case that the route value obtained through the DfT methodology is the main yardstick.  The Mode Shift Benefit (MSB) values, discussed in section 5, are as a result of some complex analysis by Central Government and include the following factors:
	 Congestion costs;
	 Accident costs;
	 Noise costs;
	 Climate change costs;
	 Air pollution costs;
	 Infrastructure costs;
	 Other costs.
	6.3 Although any application for grant is based on financial need and is tested through a full financial appraisal, the first step in considering whether to prepare a grant application is to establish the level of environmental benefits that are likely to result from the proposals.  This means establishing the road route that would otherwise be used and the number of loaded and empty road journeys that would result.  Any opportunities for return loads should be considered and these should be netted off, unless the return load would equally be available to the alternative mode (ie rail or water transport).  However, it is more likely that some lorry journeys will create opportunities for return loads that would not occur on rail or water.  The logic, therefore, is that if the outward road journey is not made, because the traffic (in this case the raw cane sugar) has moved to rail or waterway, then that same “return” load still has to be handled, albeit by another lorry movement perhaps as part of a different road haulage pattern.
	6.4 Capita Symonds (CSL) has examined the road route from the harbour at Great Yarmouth to Cantley.  The route is via the A47 to the B1140 junction, from where the B1140 is taken to the British Sugar factory which is at the end of that road.  The B1140 is single carriageway but of a good width and has been used by a large number of HGVs during the sugar beet season for many years.  We have obtained a “route value” for this journey using the Transport Direct on-line mapping tool specified by DfT.  This has provided a route value of £16.59 for a route length of 16.98 miles.  This is not contestable but if the actual road route should be different, the origin or destination of the goods should change, or the annual tonnage was found to be either higher or lower, then a different result would be obtained.  The relatively low figure of £16.59 is a result of the short journey length, rather than the values placed on the route, which averages about £1 per mile.
	6.5 For information, the DfT’s MSB values for particular types of road are given in Table 6.1 below, together with the values obtained for the Great Yarmouth to Cantley traffic. The detailed sheets showing the value of the environmental benefits over a 10 years period are provided as Appendix E.
	Table 6.1:  Route value as per DfT Methodology
	Road Type
	Rate paid per mile
	Mileage by category (Great Yarmouth to  Cantley)
	Grant Total
	(£)
	High value motorway
	£0.86
	0
	£0.00
	Standard motorway
	£0.07
	0
	£0.00
	All A-roads
	£0.74
	11.15
	£8.25
	Other roads (B, C and unclassified)
	£1.43
	5.83
	£8.34
	Totals
	-
	16.98
	£16.59
	6.6 It is important to note that there is not necessarily any correlation between route length and route value.  The on-line tool uses the specific mode shift values agreed by Central Government as representing the value of the environmental and other social benefits of removing one lorry from one mile of a particular category of road.  The next step has been to examine the forecast tonnages to be handled of raw cane sugar and to assess the total amount of environmental benefit expected to be generated by the project.  CSL understands 200,000 tonnes of raw cane sugar is expected to be handled during the season.  British Sugar has confirmed that regular bulk tipping vehicles would be used with a payload of 28 tonnes.  From this the number of loaded journeys can be calculated.  British Sugar has also confirmed that all lorries would return empty, so it is appropriate to assume that the total number of road movements would be twice the number of loaded journeys.  This gives an annual total of 14,286 lorry movements.
	6.7 CSL notes that the number of lorry movements is considerably less than the monthly totals provided in the transport assessment prepared by Stirling Maynard on British Sugar’s behalf.  This sets out the expected number of loads per day during the period (40 loads per day in February and 80 loads per day from March to July).  However, CSL understands that these are very much maxima and are based on a worst case scenario for planning purposes.  There will always be days when the average is exceeded or there is a need to make up for time lost.     
	6.8 Applying the 14,286 lorry movements to the route value already obtained (£16.59 per trip as per Table 6.1) gives an annual total of £236,970.  However, it is necessary to discount the stream of benefits in the same way as costs.  We have used the appropriate 3.5% discount rate to discount the EBs over 10 years.  This gives a total value of benefits of £1.97M.  Over five years the benefits are reduced to £1.07M.  The detailed tables, previously referred to above, are reproduced as Appendix E.
	6.9 There is a need for caution as the situation with regard to a transfer to an inland waterway operation is different to that of transferring to rail.  The above benefits represent the total benefit of removing lorry traffic from the port at Great Yarmouth direct to Cantley.  This is because any transfer of the product to barges is carried out inside the port.  Unfortunately, the port is no longer rail connected and, therefore, any transfer to rail wagons would involve a lorry shuttle using public roads.  The journey from the port to the likely railhead adjacent to the Acle New Road is 3.56 miles and this incurs an environmental disbenefit of £3.51 per lorry trip.  This is not to be confused with the costs of such an operation.  It represents the value of benefits foregone, in that the need to use road transport for part of the journey lessens the overall environmental benefits of switching to rail transport. It follows that for the rail option this value has to be netted off the Great Yarmouth to Cantley road journey to provide a net benefit value.  This means that whereas the inland waterway option provides, over 10 years a benefit of £1.97M the alternative rail option only delivers a benefit of £1.55M.  
	Grant Potential
	6.10 Whereas the values in paragraph 6.8 represent the absolute ceiling on the  environmental benefits (EBs), based on the annual tonnage, payload of the vehicles and road route, any grant offer made by DfT is likely to be pitched somewhat lower.  In any case, no grant can exceed financial need and has also to be justified by the level of EBs.  On the assumption that DfT would be seeking a benefit/cost ratio of at least 1.5:1 from any financial support, the 10 years value of £1.97M might generate up to £1.31M in Freight Facilities Grant (FFG) for an inland waterway option and the 10 years value of £1.55M might equate to just over £1M in FFG for the rail alternative.  Such an offer would require the traffic to remain on either water or rail, at the volumes specified, for a period of 10 years. 
	6.11 The relatively low level of eligible capital expenditure under the water option suggests that an application for annual revenue support under the MSRS (Bulk & Waterways) scheme, perhaps with an associated FFG application to cover necessary capital expenditure, would be the best option.  Calculation shows that a grant of up to £0.73 per tonne might be available to the applicant but it should be noted that this is likely to be available for up to three years only.  Both FFG and MSRS are discretionary grants.  
	6.12 Payment of MSRS may enable the operator to cover initial start up costs, such as conversion and delivery, in the first three years of operation and so make the long term rate more economic.  The above per tonne rate represents the ceiling likely to be imposed by the environmental benefits (EBs).  In order to pass the required DfT benefit/cost hurdle of 1.5:1 the value of the available EBs has been reduced to two-thirds.  Over three years the discounted value is £664k (ie the first three years out of the total 10 years benefit of £1.97M given in paragraph 6.9) which in grant terms provides a likely maximum of £442k.  Given total forecast traffic of 600,000 tonnes over three years this gives a figure of just over £0.73 per tonne.  MSRS is only available to meet financial need (the difference between the door to door cost of using road as opposed to water, or rail) and in all cases financial support cannot exceed the value of the EBs.  This means that any support would be either that justified by financial need, or the level indicated by the EBs, whichever is the lower.
	6.13 As suggested in paragraph 6.10, it might, dependent on the detailed financial case, be feasible to apply for both limited FFG support and ongoing revenue support but, on our analysis so far, the total would not be able to exceed £1.3M for both types of financial assistance.  The drawback of MSRS is the limited period for which it would be available.  It is initially provided for up to three years, after which time the traffic would be expected to be established or there would be the option to reapply for MSRS.  Whether such follow-on assistance would be forthcoming would be a matter for DfT, in the light of other demands on grant and the spending priorities being experienced at the time.  
	6.14 As indicated previously, the actual size of any grant award is determined by financial need, always assuming that the amount required to equalise the cost of water with that of road is within the amount justified by the environmental benefits.  To produce an analysis of how operating and/or capital costs reduce with grant aid will require a full financial appraisal which is beyond the scope of this commission.  Such an appraisal would need to include information on corporation tax, capital allowances, interest rates, inflation rate, post-tax rate of return and residual values.    
	6.15 DfT monitors the performance of schemes and, in the case of poor performance, can either claw back grant or negotiate an extension to the commitment period.  The payment of MSRS largely avoids this problem by paying the grant based on the actual tonnage carried.  However, traffic moved under MSRS contracts is still closely monitored by DfT through the claims submitted.  Where traffic levels are lower than the forecasts provided by the grant recipient at the time of application, DfT may make adjustments in order to release some of the budget for re-allocation to other applicants.  Detailed conditions will be set out in the grant contract.   
	6.16 It must be remembered that whether capital grant (FFG) or revenue support (MSRS) were sought, or indeed a combination of both, the level of environmental benefits would represent a ceiling.  Benefits cannot be double-counted.

	7. CONCLUSIONS
	7.1 We have investigated the movement of raw cane sugar from Great Yarmouth to Cantley by both waterway and rail and have concluded that both options are technically possible.
	7.2 For the waterway option capital costs are likely to be low (wharves are available at both Great Yarmouth and Cantley) although this will depend on how the barges are loaded and unloaded.  For rail it will be necessary to reinstate a siding at Cantley and this will incur high costs.  For both options there will be an element of double handling of the sugar (compared to the road option) and this will lead to increased operating costs.
	7.3 A summary of capital and operating costs for the waterway, rail and road options is provided in Table 7.1. below.  However, it must be noted that these are not necessarily definitive figures and that there may be other costs which have not been included at this stage – these are discussed in more detail in the Report. 
	Table 7.1: Summary of Costs
	7.4 The lowest cost waterway option is Option 3 which gives a total cost per tonne of £3.16 with an additional £0.05 per tonne for a shunting tug, if required, and £0.04 to £0.43 per tonne to reflect the amortisation of the capital cost of repairs to Cantley Wharf covering the range from the best case to the worst case scenario.   
	7.5 We do not consider, at this stage, that rail is a feasible option due to the substantial capital costs involved and the higher “per tonne” rate compared with waterway.  However, we note that rail may be better placed than waterway to gain additional traffic that is currently moving by road.
	7.6 It is likely that grants would be available for this traffic, if the criteria are met, in particular FFG (for capital works) and MSRS (for revenue support).  On the basis of the level of environmental benefits and our understanding of the traffic forecasts, an FFG of up to £1.3M might be available for a waterway scheme and up to £1M for the rail option.  MSRS support could deliver around £0.44M over three years as either an alternative to FFG or in combination.  
	7.7 It should be noted that DfT grants are on the basis that water (or rail) is more expensive than road.  In the event that the total costs of the waterway option were lower than road, there would be no case for grant.  

	8. RECOMMENDATIONS
	8.1 On the basis of our conclusions we recommend that the waterway option should be subjected to further consideration and development.  This will involve:
	 firming up external costs through negotiations with EastPort and the Broads Authority;
	 finalising systems and costs for loading and unloading; 
	 discussing an increase in operating hours with the Broads Authority; 
	 identifying possible carriers/operators/managing agents and agreeing rates;
	 assessing the condition of the wharf at Cantley;
	 preparing a financial case to ascertain grant requirement;
	 making an informal approach to the Freight Grants Team at DfT.





