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Executive Summary

This report has been written to encourage the modal shift of freight from roads in and
around the Great Glen onto the Caledonian Canal .

The report has highlighted that there are large volumes of timber and fish feed movement
throughout the region that could be transported on a commercial vessel operating through
the canal. Thereis aso the potential to transport other non-time dependent cargoes once
aservice has been established.

Included in this report are the designs of a tug and barge system which are tailor made to
address al of the operational and technical issues of the Caledonian Canal. These issues
were highlighted during a previous freight study conducted on the canal.

The intended operation will initially start with a single pusher tug operating three separate
barges. The idea will be to utilise the tug continuously whilst the barges act as mobile
storage units over a period of time. This modular concept leads itself to growth and
development, as cargo demand increases, further barges can be built based around the
origina concept. All of the cargo handling options for timber and fish feed delivery have
been addressed within this report. It has been determined that each barge operating
through the canal will have its own cargo handling facilities.

A return transit through the Caledonian Canal has been estimated at six days. During this
time, a barge will be able to transport up to 754 tonnes of timber from the timber access
points identified on the west coast. There is the demand to deliver 300 tonnes of fish feed
on the backhaul to west coast fish farms.

For the initial volume of timber and fish feed transported through the Caledonian Canal,
there will be a saving of 427,936 lorry miles per annum. The number of lorry miles
saved will increase once the service develops. As well as a reduction in the number of
lorry miles throughout the region, there are other local environmental benefits brought
about by the removal of lorries from the local road network. This project has received
support from numerous groups who will be directly affected by a reduction in lorry
movements throughout the Great Glen region.

Both the Scottish Government and the Forestry Commission have indicated a high level
of support towards this project. There is a very strong possibility of receiving grant
funding which will support an operation through the canal. Assuming a level of grant
funding, the tug and barge operation will be very competitive with road haulage for an
equivalent distance.

It isintended that this report will be read by al those involved in the fish farming, timber
and haulage industries with the wish to form ajoint venture between all those interested
in utilising the Caledonian Canal. The ultimate goa of this project will see a significant
reduction in the number of lorries transporting cargoes throughout the Great Glen region.
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1. I ntroduction

Statement by Revd. Canon Bill Broad:

u%

It was decided that the research undertaken by Liam needed to take a dramatic change
from one of academic purpose to one that was commercially driven.

The Caledonian Canal links harbours and forest regions on the west coast of Scotland to
Inverness and Invergordon on the east coast. With its capacity for the movement of
marine freight, it provides a more environmentally friendly method for freight movement
throughout the Highlands. The utilisation of this canal for freight transportation would
reduce the overdependence on road freight along the A82 running from Fort William to
Inverness. The A82 is Scotland’s most dangerous road with the Police recording over
3,000 incidents within the last two years. The growing problems associated with the
rapid rise in fuel costs, in particular during recent years, have tilted the scale in favour of
inland waterway transportation.

A previous report stated that if a cost benefit analysis were to be undertaken for road and
bridge damage caused by the movement of timber and other heavy materials along the
A82, it would reveal that the cost of funding waterborne transport as an aternative would
be relatively low in comparison. A reduction in the risk of potential road accidents and
other incidents caused by the build up of HGV traffic would constitute an added
advantage of moving freight along the canal.



This project has looked at the introduction of freight onto the Caledonian Canal which
would otherwise travel by road along the A82 between Fort William and Inverness. The
project is fully supported by a number of local road haulage companies along with HIE
Lochaber, The Highland Council, British Waterways Scotland, The A82 Partnership and
numerous community councils dong the Great Glen. All those involved in the project
agree that there needs to be a reduction in lorry movement where inland waterway
transportation offers a practical solution.

2. Aims and Objectives

The purpose of the project is to provide a practical solution for encouraging the modal
shift of freight from the A82 onto the Caledonian Canal. With increased traffic accidents
and congestion along the Great Glen, the Caledonian Canal provides a practical solution
for the transportation of freight along this corridor to destinations within and around the
immediate region.

The three previous reports conducted on the Caedonian Canal along with further
academic research has identified the following:
- There are technical and operational issues involved with taking a large
commercial vessel through the canal
- There is a need for a tailor-made vessel specific to the canal which has
sufficient manoeuvrability and a protected propulsion unit
- The need to maximise the volume of cargo within avessel
- There is sufficient cargo flow in both directions through the Great Glen and
throughout the Highlands which could be transferred onto the canal
- Government funding is required to make any operation successful; it would be
difficult to operate on a stand-alone basis
- There is a need to minimise the double cargo handling and road feeder
requirements at either end of the sealeg
- It will be vitaly important to work alongside local road haulage companies

Project Aims. To produce a working business plan and detailed vessel designs specific to
the Caledonian Cana. To bring together all those involved in road haulage and timber
and fish farm industries to form a joint venture which will utilise the Caledonian Canal
with the ultimate goal of reducing the number of freight lorries currently using the A82.

Project Activities: Meeting with commercial operators and agencies in the timber and
fish feed industries, British Waterways, The Highland Council, Highlands and Islands
Enterprise, and road hauliers to aid the detailed design and drawings of a tailor made
vessel(s) specific to the Caledonian Canal including cargo handling. Locating potential
cargoes and customers. Creating a complete business plan and financia report that can
actually be taken to market.



This report will include details on:
- Area of operation
- Potential cargoes
- Detailed designs of avessel/series of vesselsincluding drawings
- Cargo handling options
- Timetabling and crewing
- Environmental impact
- Economic Evaluation
- Potential Grant Funding
- Freight Rates
- Contact details of interested parties

It has to be understood that Lembas Marine Ltd. will not be the company who take this
project to market. Lembas was set up by Bill Broad with the sole intention of delivering
a free consultancy package to al those involved in road haulage and transportation
throughout the Great Glen region. This project was set up to encourage the modal shift of
freight from roads such as the A82 onto the Caledonian Canal. Lembas Marine Ltd.
wishes for no financial gain from its activities other than seeing freight transferred from
the road onto the canal.

The opportunity is open for any local logistics company or entrepreneur to use this work
and turn it into a commercial reality. This will benefit the local community by the
creation of jobs. The single greatest benefit to the local communities will be a reduction
in lorry movements throughout the Great Glen and other roads within the Highlands.
Thiswill reduce traffic congestion and improve road safety throughout the region.



3. Area of Operation

The Caledonian Canal will be used as a corridor to connect Fort William, Oban and the
region around the Isle of Mull to Inverness and Invergordon on the east coast.

The Caledonian Canal travels approximately 60 miles through the Great Glen connecting
the four lochs — Loch Lochy, Loch Oich, Loch Ness and Loch Dochfour which al liein
near perfect alignment between Fort William and Inverness. The four natural lochs make
up 40 of the 60 miles with the remaining 20 miles being man-made.



West Coast Limitations — The sea area outside of the lock entrance at Corpach that can be
considered within sheltered waters. These include: Loch Linnhe, Loch Leven, Loch
Creran, Loch Etive, The Sound of Mull extending to the western approach at
Ardnamurchan Peninsula and into Loch Sunart. The western approach to the Sound of
Mull is 50 nautical miles from Corpach. The far end of Loch Sunart is a further 15
nautical miles. The south cut-off to the area on the west coast is the latitudina line

connecting the Isle of Kerreraand the ISle of Mull (56 25.0'). Thisareawill for the most
part remain unaffected by sea conditions outside of this region.

East Coast Limitations — The operational area outside of the cana entrance at Muirtown
extendsto Inverness and Invergordon further north. A total of 24 nautical miles separates
Muirtown and Invergordon. There are around 8 nautical miles from the canal entrance at
Muirtown to the channel which runs between Chanonry Point and Fort George. In the
channel by Chanonry Point when an Easterly wind blows against a spring ebb tide,
standing waves may occur. There are 7.5 miles of exposed sea between Chanonry Point
and The Sutors which are located at the entrance to Cromarty Firth. Invergordon is
located 7 milesinside Cromarty Firth.



Markets
All Cargoesidentified

After investigation, the two cargoes which have the most potential to be transported aong
the Caledonian Canal are; timber from the west coast and fish feed on the backhaul to
west coast fish farms. It will be important to identify other cargoes which could be
transferred onto the cana once an operation is up and running. The cargoes that will
most likely transfer to the canal include non-time sensitive commodities and goods which
benefit from being delivered in larger bulk volumes. Other identified cargoes include:

- Timber east to west

- Aqggregates

- Animal feeds and fertilizers

- Rock Salt

- Waste

- Fish Oil

- Brites pellets

- Fish feed bags and pallets

- One off project cargoes including plant and machinery

Timber and forestry products — delivery of raw felled timber to sawmills and wood
processing plants. Timber is a bulky, high volume product. There are concentrations of
activity at either end of the canal. There are vast regions of forests on the west coast,
many of them sea-locked. There are three timber processing plants around Inverness and
Invergordon on the east coast and one sawmill on the west coast.

Fish Feed — delivery of fish feed from Skrettings of Invergordon to west coast fish farms
within the operational region.

Quarry products — Transportation of mined aggregates for the construction industry.
Construction materials such as sand, gravel, stone, crushed rock, cement and bricks.

Agriculture — The transportation of animal feeds and fertilisers to the Western Isles.

Rock Salt — The Highland Council spreads around 60,000 tonnes of rock salt on its roads
every winter. This rock salt arrives through the ports of Inverness, Cromarty Firth,
Corpach, Wick, Scabster, Ullapool, Keel and Skye. A total of 28 shiploads per annum
transport this rock salt with the larger ports such as Inverness taking ships of up to 3500
tonnes.

Waste - A low value, non-time dependent cargo that requires regular rather than rapid
delivery. To transport large quantities of waste by road is uneconomica and
environmentally damaging. Waste could be transported through the canal to Inverness
which could potentialy act as a hub for waste management for the Highlands. The



Highland Council could encourage the transfer of recyclable waste onto the Caledonian
Canal by means of canal side bottle banks and recycling points for local communities.

The ‘Annua Waste Data’ report from the Highland Council stated that the Lochaber
district produces 16,210 tonnes of waste annually. The landfill site at Fort William will
reach its maximum capacity within the next few years. With this in mind, there is
potentia to transport some of this waste through the canal to Inverness.

The Highland Council stated that only a relatively small volume of waste moves aong
the Great Glen to Inverness, however this has the potential to change. Canal-side waste
loading facilities could be adopted similar to the ones used in Hackney, London.

Fish Oil — The transportation of fish waste in aliquid form. Thisfish oil is very highin
protein and can be used for animal and fish feed. There are storage tanks located at
Inverness and there is the potentia to transport relatively small volumes (up to 2,500
tonnes per annum) to markets on the west coast.

Brites pellets — Balcas are set to produce very large volumes of brites pellets which will
be used domestically throughout the Highlands. Large volumes of these pellets could be
transported through the canal to the west coast during winter months. These pellets could
be distributed to Corpach and the MRC for the populations of Fort William and Oban
respectively.

Fish feed bags and palets — Transporting empty pallets and fish feed bags back to
Skrettings for recycling.

One-off project cargoes — Project cargoes such as wind turbines, Porta-cabins, plant and
machinery.

Some of these cargoes could play an important role in the future once the service has
developed through the canal and once all the necessary infrastructure isin place.
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41  Timber

Introduction

Timber output is due to increase on an annual basis for the next 15 years due to the rising
maturity of forests. A large proportion of this timber is expected to be felled from the
Lochaber region. In addition to this, the cost of road haulage will increase steadily over
this period.

The two major timber processing plants near Inverness are John Gordon & Sons of Nairn
and Norbord of Dalcross. These two processing plants extract timber from al over the
Highlands including the west coast. Both of these plants have stated in the past that they
are keen to explore the possibility of utilising the Caledonian Canal to transport timber
from the west coast. Furthermore, the new Balcas CHP plant at Invergordon which will
become operational this summer, will dramatically increase the demand for timber
throughout the Highlands.

The general feeling of many of those involved in the timber industry throughout the
Highlands is that there is a huge potential to transport timber through the Caledonian
Cana. The Highland Timber Transport Group are very keen to see a modal shift of
timber from road onto the canal and would support this operation.

The chosen operational region around the Sound of Mull, Loch Sunart and Loch Etive
has the potential to extract large volumes of timber from many sea-locked regions that
offer little or no public road access. A large portion of this timber could potentially
terminate at Corpach for usein BSW Kilmallie. However, with an increased demand for
timber, a greater volume will require transporting from the west coast through the Great
Glen to the east.
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There are currently many unproductive sea-locked forests on the west coast. A large
proportion of these forests are managed by the Forestry Commission. The high cost of
road haulage and the need to build in-forest roads are the two main reasons why these
forests are unproductive. An increased volume of timber from these regions by
waterborne transportation will see areduction in the building of in-forest roads and HGV
traffic from these regions.

Volumes from the west

The HTTG report highlighted that around 63,000 tonnes of timber are being transported
by road to east coast destinations along the cana corridor each year. The volume of
timber harvested from the Lochaber region is set to double within the next few years.

Neil Stoddart of Scottish Woodlands conducted a feasibility study which looked at the
potentia use of floating piers on the west coast. Many of these floating piers were
located within the operational region specific to this project. There are many sea-locked
forests within this operational region which will lend themselves to extraction viafloating
piers. JST services of Ayr and Boyd Brothers of Corpach have developed floating piers
for timber extraction from sea-locked regions on the west coast.

Volumes of timber movement from two west coast forest districts have been obtained
from the Forestry Commission. These figures were obtained from individual forestry
districts and equate to movements during the trading year of 07/08.

Fort Augustus Forestry District:

- Approximately 40,000 m® of timber was road hauled from the west to the four
main sawmills (Munros, Norbord, Gordon’s and BSW — the latter being west to
west).

- Due to wind blow, the programme in Fort Augustus has doubled, so it is safe to
assume that the figure quoted above will also double.

Lochaber Forestry District:
- Lochaber total production approximately 110 000 m :
- 21,000 m° of timber was road hauled from Lochaber Forestry District to east
coast sawmills. 10,000 m® to Norbord, 8,000 m* to John Gordon's and
3,000 m ® to James Jones.

These figures were obtained from the Forestry Commission which manages around 50%
of all forests within Scotland. The actual volume of timber movement from the west
coast will be substantially greater than these figures once volumes have been obtained
from the private sector.

12



West coast timber suppliers such as The Forestry Commission, Scottish Woodlands and
UPM Tillhill @l harvest timber from the west coast. All three have stated that if thereisa
case for a sound operation which proves cost effective, then the volume of timber from
the west coast travelling east will dramatically increase. This increase of timber from the
west coast will only occur if the magjor sawmills and wood processing plants support the
operation. The reason for thisis that the vast majority of timber throughout Scotland is
sold standing. It istherefore important to get customer commitment.

The Isle of Mull

The volume of timber exported from the Isle of Mull is set to rise dramatically over the
next few years with a predicted two million tonnes of timber to be transported from the
island within the next 20 to 25 years. The Deltix report stated that there will be a
predicted 35,000 tonnes of timber harvested from the island in 2010. UPM Tillhill and
The Forestry Commission manage the mgjority of the forests on the island.

There are plans to build atimber pier on the Isle of Mull within the next few years due to
this rapid rise in output volume. A designated timber pier will reduce timber haulage
right across the island. At present, timber from the idand is transported via lorry which
must to use the expensive Calmac ferry service to the mainland. Building a timber pier
will enable timber to be loaded directly onto avessdl thus avoiding ferry charges.

The sheltered sea regions around the Isle of Skye

The Deltix report stated that there will be a predicted 50,000 tonnes of timber harvested
from the Isle of Skyein 2010. Current or planned timber extraction sites from sea-locked
regions on the leeway side of the island include: Inverie, Glenelg, Ardintoul and
Inverarish on Raasay.

There are also large volumes of timber along the Great Glen within close proximity to the
canal such as around Loch Lochy, Fort Augustus and Loch Ness. Timber from these
regions could be transferred directly onto a vessel by canal side facilities or via floating
piers within the Lochs. To make this operation worth while, timber from within the Great
Glen could be shipped to Invergordon.

13



Norbord

Norbord are Scottish Woodlands single largest customer. Norbord currently receive
timber through Scottish Woodlands from forests around Fort William including the
Fassfern estate due west of Corpach. Norbord have predicted that their Lochaber supply
share will grow over the coming years.

Norbord are very keen to see timber transported through the Caedonian Canal and they
have stated that they would support an operation should costs stack up. Norbord would
commit timber to a canal operation aslong as transportation costs via the cana equa road
haulage rates for an equivalent distance. Transporting timber via the Caledonian Canal is
important to Norbord as acompany and it will tick many green boxes.

Norbord harvests 42,000 tonnes of roundwood per annum from Fort Augustus and 20,000
tonnes from the Lochaber forestry district, these volumes will vary with market forces.
At present, there is limited timber movement from sea-access points south of Corpach to
Norbord. However, they have stated that a larger volume of timber can be harvested
from the region south of Corpach should transportation costs stack up. A service
operating through the canal would dramatically increase the volume of timber to Norbord
from the west coast.

It will be highly beneficial for Norbord to receive timber through the port of Inverness as
it will provide them with a second timber storage area. A storage area at the port will
reduce the impact of large volumes of timber arriving at any one time. Norbord may be
willing to pay extra to store timber at the port as they currently pay for a storage area
some distance away from the plant. A second storage area at the port would provide a
constant supply of timber should forest roads be closed during some winter months.

Gordon’s

John Gordon & Sons harvest over 150,000 tonnes of timber per annum. A large
proportion of this timber supply comes from the east. However, because of the shear size
of their operation, large volumes of timber are purchased from the west coast.

Gordon’s have a Long Term Contract (LTC) with the F.C. to extract timber from many
sea-locked regions on the west coast up towards the Isle of Skye. These contracts stretch
back to the year 2000 when timber from the Western Isles was shipped via the Pentland
Firth. This shipping service has now ceased and timber from the west coast is now road
hauled from Kyle of Lochash direct to Nairn. Both Gordon’s and The F.C. would be
very keen to see timber transported from the west coast through the Caledonian Canal.

Timber from the sealocked regions around the Isle of Skye is very expensive to transport

due to way in which it is handled. Multiple cargo handling, landing craft requirements,
timber storage facilities and long haulage routes are the reasons for the high transport
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costs. The Forestry Commission provides 100% of their timber supply from the Fort
Augustus forest district.

Due to the LTC with the Forestry Commission, Gordon’s have stated that they would be
very keen to see timber transported from these sea-locked regions via the Caledonian
Canal. Thiswould require a shallow drafted vessel which had the capability of mooring
alongside the smaller floating piers in order to transport timber directly to Inverness.
Gordon’s are able to purchase up to 60,000 tonnes of timber per annum from the west
coast. There are foreststhat are inaccessible by road all over the west coast.

If an operation through the cana provides a cost effective way of shipping timber from
the west coast, Gordon’s will use this service to increase their timber supply from this
region. Up to 700 tonnes of timber a week could be transported from these sea-locked
regions through the Caledonian Canal.

Balcas

Balcas are currently converting a former aluminium smelter into a combined heat and
power (CHP) plant and wood fuel factory located at Invergordon. The new CHP plant
will influence timber movement throughout the Highlands. Balcas will harvest timber
from forests that had not been operational in the past.

The new Balcas site will require around 350,000 tonnes of timber per annum. A large
portion of thistimber will be extracted from the west coast. Roughly 50% of their timber
requirement will be in the form of roundwood and the other 50% will be in the form of
wood chip. It has been predicted that large volumes of timber supply to Balcas will come
from the Isle of Skye. This will either be transported as roundwood or chipped on site.
The F.C. have stated that they will only be able to supply 50% of their timber
requirements.

Balcas will initially look at harvesting the majority of their timber from the North.
However, Balcas have expressed a keen interest in transporting timber from the west
coast through the Caledonian Cana. There is a relatively large volume of poor quality
timber on the Isle of Mull including lodge-pole pine. This low grade timber will be
required by the biomass industry. High road haulage costs from the island which include
ferry charges will deter Bacas from purchasing timber from Mull. There are also
relatively large volumes of lower grade timber around Loch Etive and The Sound of Mull
which would be suitable for use in the biomass plant. This could be facilitated by the use
of the canal.

Balcas were unable to provide estimated volumes from the operational region on the west
coast due to the fact that they did not initialy plan on extracting timber from this region.
However, they will purchase timber from this region should transportation cost through
the canal stack up. The biomass industry has many green credentials and Balcas will be
very keen to encourage timber transportation via the Caledonian Canal.

15



BSW Kilmallie

There are plans for BSW Kilmallie to expand to a site adjacent to their current sawmill.
Thiswill lead to an increase in timber supply from the region. It has been suggested that
their new site may also encompass a CHP plant. This expansion will increase the
demand for timber from this region. A shipping service within the operational region
shown below could supply alarge proportion of their timber supply.

Timber from forests on the east coast towards Inverness could be transported along the
Caledonian Cand towards BSW Kilmallie. BSW process a mature, high-grade timber
which grows on the east coast. A local haulage company has stated that they transport
around 5,000 tonnes of timber per annum from forest aong the Great Glen to BSW
Kilmallie.

The chosen timber access points on the west coast
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Number Location Notes

1 Corpach from forest regions and from BSW Kilmallie
2 Barcaldine  through the MRC

3 Glen Etive  potential floating pier
4
5

Lochaline large volumes of timber around this region
Isleof Mull  timber from the island via Craignure or Fishnish
until atimber pier is built
6 Loch Sunart  via Boyd Brothers floating pier
7 Glen Loy viaacana access point adjacent to the forest
8 Loch Lochy southern end of the loch viafloating pier

Conclusions

With the new Balcas site becoming operational within the next few months; Norbord's
current timber supply from the North Highlands will reduce dramatically because of this
new plant and they will be forced to purchase a larger volume of timber from the west.
The demand of timber to Balcas, Norbord and Gordon's will no doubt increase the
volume of timber movement from the west. Both Norbord and Balcas will require similar
grades of timber.

Coastal ships can transport timber loads of up to 2,000 tonnes from the west coast viathe
Pentland Firth. However, sawmills and wood processing plants may not require such
large quantities of timber and a smaller consignment in the region of 700 — 800 tonnes
may be preferred.

The Forestry Commission have stated that an average haulage distance throughout the
Highlands is 51.74 miles costing between £10-12 per tonne. This may be reduced with
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the ability to secure a backload. However, many of the lorries transporting timber do so
on timber skeleton trailers which are not compatible with other cargoes.

Due to the current economic climate, the demand for timber for the construction industry
has been reduced. However, demand for small round wood will increase over the coming
years due to arise in the biomass sector.

The timber industry is very complex and volatile; required volumes can change rapidly.
Timber contracts are managed between forest owners and customers. Haulage companies
cannot plan for the long term due to the fragile nature of the market.

Timber processing plants purchase timber from forests both within the immediate region
and from many miles away. Due to the fact that BSW Kilmallie purchase timber from
the east and Norbord purchase timber from the west, there is potential to transport timber
in both directions along the Caledonian Canal. If a commercial vessel operates on a
regular service through the canal, the timber processing plants on the east coast have
stated that they will purchase a greater volume of their timber from the Lochaber region.

The Forestry Commission, Scottish Woodlands and UPM Tilhill have all stated that they
would fully support an operation through the canal and would be able to commit volumes
to atimetabled service. However, they would only do this should transport costs be less
or equal to current road haulage rates.

Members of The Forest Commission and Scottish Woodlands feel that there is the

capacity to support two timber barges. This capacity will increase if Balcas decides to
purchase alarger proportion of their required timber from the west coast.
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42  Fish Feed

Marine Harvest Site, Loch Linnhe

The highlighted area on the map below shows the chosen operational region for direct sea
delivery on the west coast. This operational region extends from Corpach, down Loch
Linnhe as far south as the latitudinal line connecting the Isle of Kerraand the Isle of Mulll

(56 25.0'). The cut off on the west lies at the western approach to The Sound of Mull
including Loch Sunart.

Operational region, west coast
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There are around 23 fish farms within this chosen operationa region. The majority of
these fish farms are operated by Marine Harvest and Scottish Sea Farm. Scottish Sea
Farm operates 13 salmon farms in this region and Marine Harvest operate 7, although
some of the Marine Harvest sites within Loch Sunart are made up of 2 or 3 smaller farms
within close proximity.

Samon farming companies are very keen to show that they have ‘green’ credentias.
Transporting feed to their farms by vessel direct from manufacturer would add vaue to
their marketing campaign.

The Kishorn site distributes fish feed to the Western Isles but not to the region specific to
this project.

Salmon Farms within the region

More than half of al fish feed delivered to fish farmsis delivered by sea. However, most
of the farms within the chosen operational region receive their feed via road delivery
whether that is direct or via the MRC. This may change with the option for delivery
through the Caledonian Canal. Ferguson Transport are currently transporting fish feed
viaroad to most of the fish farms within the region including those that can receive their
feed viaseadelivery.

The main manufactures of fish feed in Scotland are Skrettings of Invergordon, Ewos of
Bathgate and Biomar of Grangemouth. Fish farms situated on the west coast often
purchase fish feed from more than one of these suppliers. The Tribal report conducted
for HiTrans identified that around 40% (36,000 tonnes) of all fish feed produced by
Skrettings is delivered to fish farms south of the Caledonian Canal corridor. Thisvolume
could be transported through the canal.

The MRC & Scottish Sea Farm

Fish feed is delivered to the MRC where it is then taken to the individual Scottish Sea
Farm sites via beach landing craft. These landing craft have a capacity of 40 tonnes. The
closest Scottish Sea Farm site serviced by the MRC is situated roughly a mile away. The
furthest Scottish Sea Farm site located at Bloody Bay near Tobermory is some 35
nautical miles away. The Scottish Sea Farm sites within this region have limited hopper
capacity. Some of the floating pontoons support four hoppers which can only hold
around 14 tonnes each. Dedlivery to these smaller fish farms would be likely to occur up
to twice aweek.

Approximately 10,000 tonnes of fish feed per annum passes through the MRC. Most of
this feed comes from Skrettings and Biomar and a relatively small volume of feed comes
from Ewos. The 10,000 tonnes of feed is distributed to the 13 Scottish Seafarm sites
within the region, many of them receiving frequent, smaler consignments of feed.
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During the summer months, around 300 tonnes a week is delivered to the MRC.
However, during winter months this can drop down to as little as 100 tonnes in a week.
A tota of 10,000 tonnes per annum equates to an average of 192 tonnes per week over
the year.

Marine Harvest

Ferguson Transport deliver the majority of the fish feed to the Marine Harvests sites
around Loch Linnhe and Loch Sunart. Fish farms within Loch Linnhe receive their fish
feed viaroad whilst fish farms within Loch Sunart receive their delivery viasea. Some of
Marine Harvest sites can receive loads of up to 200 tonnes at atime. This large volume
of feed is stored within large hoppers on the floating pontoons.

A visit to one of the larger Marine Harvest sites within Loch Linnhe showed that fish
farms consume great quantities of fish feed throughout the year. At the time of visit, this
particular site consumed 12 tonnes of feed per day peaking at 15 tonnes a day when
salmon reach maturity. This site alone can consume over 100 tonnes of fish feed per
week.

Of the 7 Marine Harvest sites within the region, 16,500 tonnes of salmon will be
harvested over the next 2 years. Of this, 10,000 tonnes of salmon will be harvested from
sites within Loch Linnhe and the remaining 6,500 tonnes from sites within Loch Sunart.
It takes a total of 22 months for salmon to grow from smolts to their mature harvesting
size after which the farm then sits empty for around 2 months.

For every 1kg of salmon produced, 1.2kg of fish feed is consumed. This implies that for
the 7 chosen sites; 19,800 tonnes of fish feed will be consumed over the next two years
equating to 9,900 tonnes of fish feed per annum

Skrettings

At present, the mgority of Skrettings fish feed is road hauled from Invergordon to
Kishorn on the west coast vialorry aong the A832.

The Marine Harvest sites within the chosen operational area were currently receiving a
greater proportion of their fish feed from Biomar. This quantity will vary throughout the
year. The Marine Harvest sites within this region usually receive a larger proportion of
their feed from Skrettings throughout the year. However, at present it is cheaper to
transport feed from Biomar.

The Marine Harvest site manager suggested that a vessel operating through the cana
delivering fish feed to farms within the region would increase the volume of feed that
Skrettings supply to the region. At this moment in time, Skrettings distribute a reduced
volume of fish feed to the chosen operational region, the mgority of which comes from
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Biomar of Grangemouth. Haulage costs are one of the main reasons for this; it is cheaper
to transport feed from Biomar.

The fish feed industry fluctuates on a regular basis. It would be very difficult for
Skrettings to commit serious volumes over a sustained period due to the unstable nature
of the market. However, if the economics of an operation through the canal stack up,
Skrettings would be very keen to see volumes of feed shipped through the Caledonian
Canal.

Conclusion

Potentialy, there are four major problems with fish feed delivery through the canal which
are asfollows:
- At present, the mgjority of feed comes from Biomar of Grangemouth
- Skrettings are in a contract with the MRC to deliver feed to individual farms
- Many of the Scottish Seafarm sites in the region are too small to receive their
feed viaalarge vessdl
- Three of the larger Marine Harvest sites in Loch Linnhe receive their feed via
shore based delivery

The proposed solutions to each of the issues are:

- Delivery through the canal will rapidly increase the volume of Skrettings fish
feed to this region.

- A service through the cana will have to operate through the MRC as the
majority of the Scottish Sea Farm sites within the region are too small to
recelve their feed viaalarge vessd.

- Fish feed delivered to the Marine Harvest sites within Loch Linnhe which
currently receive their feed via road delivery shall be delivered to Corpach.
This feed can then road hauled from Corpach to the three sites.

It has been suggested that a redlistic starting volume of fish feed through the cana should
be between 10,000 - 15,000 tonnes per annum. The reason for this reduced volume is
that there are numerous fish feed suppliers to theregion. A further 14 fish farms could be
added to the west coast delivery circuit if a vessel was able to visit the salmon farms
around the Isle of Luing further south as well as the fish farms on the west coast of the
Isle of Mull.

This initial start up volume of 10,000 — 15,000 tonnes could dramatically increase with
Skrettings supplying the mgjority of feed to thisregion. Feed through the MRC to the 13
smaller Scottish Sea Farm sites stands at 10,000 tonnes per annum aone.

Only the Scottish Seafarm sites around the Isle of Lismore are too small to receive their

feed viasea delivery. Sitesin Loch Sunart, some of the sites in the Sound of Mull, a site
in Kingairloch, and numerous sites south of Oban all receive their feed via seadelivery.
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Vessal Specification and Design

The previous trial —the wrong vessal

The Calemax Enterprise approaching alock

A previous ship trial was held on the Caledonian Canal by KD Marine. This ship tria
highlighted the technical and operational difficulties of taking a large commercia vessel
from Inverness to Corpach. It therefore identified the need for a tailor made vessel
specific to the canal which had sufficient manoeuvrability.

The Calemax Enterprise as shown above was built in the 1970s for operations along the
Manchester Ship Canal. Sheis 42 metresin length, has a beam of 9 metres and a draft of
3.3 metres and is able to carry aload of 711 tonnes.

Because of the lack of manoeuvrability of the Calemax Enterprise, there were numerous
documented hazards on her passage through the canal. The report written by KD Marine
stated that manoeuvring difficulties would be reduced to a safe level of operation should
the ship be converted for canal use. Pleasure craft moored on the outside bends of the
canal were the single biggest issue. When turning throughout these bends, the aft end of
the Calemax swung out with great risk of hitting these moored vessels. Fore and Aft side
thrusters would be critical for any commercial vessel transiting the canal.

It has been discussed that as long as alarge commercid vessel has good communication,

experienced handling and sufficient manoeuvrability, there would be no obstacles faced
when transiting the canal.
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The Lord of The Glens transiting Neptunes Saircase a Banavie

The Lord of the Glens shown above within ‘Neptunes Staircase’ regularly transits the
canal. Her dimensions at 45m x 10m x 2.6m are dlightly larger than the Calemax
Enterprise and yet she makes approximately 20 transits through the canal each year.

The Lord of the Glens experiences no mgor operating difficulties when transiting the
canal as she is highly manoeuvrable and operated by an experienced crew. These criteria
would have to be the same for any large commercial vessel operating on a timetabled
service through the canal.
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Cana Restrictions

Canal Locks

During 2006, British Waterways completed a £20 million lock stabilisation program
funded by the Scottish Government. This program lasted 10 years and was designed to
encourage larger freight vessels onto the waterway by increasing the size of the lock
systems.

Corpach Double Lock when drained

Corpach double lock shown above is regarded as the smallest lock within the canal.
Vessals transiting the Caledonian Canal should, therefore, not exceed; 45.72m (150 ft)
length, 10.67m (35 ft) beam, 4.11m (13.5ft) draft in order to pass through this lock.

Russell Thompson, Caledonian Canal Manager provided up-to-date drawings of what
was regarded as the smallest lock within the Caledonian Canal (Corpach Double Lock).
The measurements were taken when the lower end of the canal below Neptunes Staircase
was draining at the beginning of 2009. These drawings are shown on the following page.

There are no further restrictions to a vessel other than those stated by British Waterways

for the passage through locks. It is important however, that good radio contact with the
lock keepers should be maintained when approaching these locks.
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Bends on the canal

A bend on the lower section of the canal near Corpach when drained, January 2009

The profile of the canal is trapezoidal and will accommodate vessels with a standard hull
design. The canal is 110 feet across at water level and 70 feet at 15Qlepth. The relatively
tight bends on the cana will mean that a commercial vessdl will require a sufficient
amount of side propulsion to allow the vessdl to navigate the canal safely.

Good operational knowledge of the canal will also ensure that a vessel will not run into
any difficulties when making a passage through the canal.

Candl traffic

At present, the entire infrastructure of the canal is geared towards the leisure industry
with many pleasure cruisers clogging up the lock flights during busy summer months.
The main bottlenecks of the canal are around the major lock flights at Banavie, Fort
Augustus and Muirtown. British Waterways would need to provide adequate maritime
facilities which were geared towards the use of freight vessels. The picture over the page
shows the busy Fort Augustus lock flight in August 2008.
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Fort Augustus lock flight mid summer

Russell Thompson stated that increased waterway traffic throughout the summer months
will not effect the timetabling of a large commercia vessel. There are bound to be
situations at locks when alarge commercial vessel is held up by pleasure craft. However,
British Waterways have stated that larger commercial craft will generaly have the right
of way. Lock keepers have a great deal of experience dealing with increased numbers of
canal users during these busy months and BW are very efficient at passage planning.

There were numerous instances when Calemax Enterprise hit bottom throughout her
passage of the canal. Almost all of these instances were down to the presence of pleasure
craft. Keith Dawson who skippered the Calemax Enterprise during her transit stated,
“Pleasure craft were not made aware of the manoeuvrability issues of a large cargo
vessel.” For this reason, the rules of waterway procedures would need to be enforced by
British Waterways to small pleasure craft users.

Manoeuvrability reguirements

Sufficient manoeuvrability will be required on a vessel to navigate safely through the
bends on the canal, to pass through the lock flights and to avoid other craft within the
canal sections. Sufficient sideways propulsion will be required at the fore and aft end of
the vessdl.

The tug and barge ‘Res iv’ which operates along the Manchester Ship Canal shown over
the page transports containers from Liverpool into the centre of Manchester. The barge
has a high freeboard when it is |oaded with containers (these containers can be stacked up
to four high). Cross winds on the barge could pose athreat when it is navigating through
the canal. However, ‘Ship Cana Company’ have stated that the bow thruster on the
barge provides adequate side thrust to counterbalance these cross winds.
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The barge Res iv operating aong the Manchester Ship Canal

High bridge with good visibility

Good visibility from the wheelhouse over the bow will be required when transiting the
canal. The wheelhouse will need to be of sufficient height in order to see over the bow to
allow navigation of the tight bends on the canal. This need will be even more apparent
when timber is stacked above deck. It should be noted that there are no air draft
restrictions along the Caledonian Canal.

The need for a dedicated design which is specific to the Caledonian Canal

A purpose built vessel for operations aong the Caledonian Canal will need to maximise
the volume of cargo carried and at the same time remain within the lock dimensions. It
will also require sufficient sideward propulsion for passing through the tight bends and
past other waterway craft along the cana sections. Due to the trapezoidal shape of the
canal, there should be sufficient protection of the ship’s propulsion system and adequate
side thrusters at the bow and stern of the vessel. A vessel which is highly manoeuvrable,
with a protected propulsion unit and operated by an experienced crew should not run into
any difficulties when passing through the cana sections.

There is a severe lack of suitable second-hand commercial vessels currently on the
market. A recent British Waterways search did not identify any commercial vessels
suitable for canal use. Any commercial vessel that could operate through the canal will
be coming towards the end of its operational lifetime and magor modifications would be
required to make that vessel canal suitable.

Due to the operational hazards through the cana and the pressure of aregular timetabled
service, there is the need for a purpose built vessal which will address all operational and
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technical issues described above. The vessel will also need to maximise the volume of
cargo carried in order to make the operation financialy viable.

Waterway Category

Inland Waterway

Catedorv C \

8miles

Category D

~~

Category D

Inland Water way

Cateaorv C

Maps showing the operational regions and sea categories on the east and west coasts
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The Caledonian Canal: The entire cana is classified as an Inland Waterway. The canal
sections are classified as Category B (Wider rivers and canals where the depth of water is
generally 1.5 metres or more and where the significant wave height could not be expected
to exceed 0.6 metres at any time). The Lochs within the canal system are classified as
Category C (Tida rivers and estuaries and large, deep lakes and lochs where the
significant wave height could not be expected to exceed 1.2 metres at any time).

The West Coast: Inland Waterway Category C down to Corran Narrows 8 miles south of
Corpach. Anything south of this mark is classified as Category D waters (Tidal rivers
and estuaries where the significant wave height could not be expected to exceed 2.0
metres at any time).

The East Coast: Inland Waterway Category C out to the channel between Fort George
and Chanonry Point. Category D outside of this channel to aline connecting North Sutor
with Nairn Breakwater. Cromarty Firth is classified as Category C Inland Waterway out
to aline between North Sutor and South Sutor.

Weather restrictions

There are bound to be circumstances where the wind and tide restrict an operation outside
of the Caledonian Canal.

The West Coast:

The operational area outside of the lock entrance at Corpach can be considered within
sheltered waters. Thereisto be no anticipated loss of a scheduled service due to adverse
weather restrictionsin this area.

The East Coast:

The waters within the Inner Moray Firth out to Chanonry Point are very sheltered and
classified as MCA inland waterway. The predominant winds are South Westerly and the
sea area around the Moray Firth is relatively sheltered. The Moray Firth outside of this
region is classified as open water. The Port of Inverness has stated that regular WNW
swells and NE winds are common during times of high pressure. However, Cromarty
Firth have stated that the sea region outside of the Sutors into Moray Firth is unlikely to
experience aswell in excess of 2 - 3 metres.

The channel in between Chanonry Point and Fort George can experience standing waves
when an ebb tide flows against a strong NE wind. Admiralty charts for this region show
that the channel experiences a flow of 3.5 knots during a spring ebb tide; the charts also
highlight the potentia for standing waves within this region. In this situation, a vessel
may have to wait for up to 6 hours for the tide to turn or for the wind to subside.
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The Avoch Harbour Master stated that the months of March and October experience the
most severe weather conditions throughout the year. The only time when a vessel may
run into difficulty due to high sea states would be when approaching the Sutors. There
can be a considerable build up of seasin this region reaching up to 3 metres during times
of bad weather.

The Avoch Harbour Master used to operate a fishing vessel out of the Moray Firth for
which he would allow for around 42 operating weeks per year. Some of the downtime
would be due to adverse weather conditions within the exposed sea region.

Wave data has been supplied by ‘ABP Marine Environmental Research Ltd’ for the four
cells within Moray Firth. Thisis shown below. Data has been obtained from these four
cells which show the monthly mean significant wave height and the monthly exceedence
of the mean significant wave height. The vessel for operation along the cana has been
designed around the weather information supplied for the Moray Firth.

#3434

#3435

#3357
#3356

Atlas of UK Marine Renewable Energy Resources, Moray Firth, ABP Marine
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The Modular system

The idea to operate a modular system with a single pusher tug and several barges was
introduced by David Cannell and Associates. A single pusher tug with three separate
barges will provide ultimate flexibility transporting a range of cargoes over a longer
period of time. Theinitial ideawould be to start off with one tug operating three separate
barges. With this system, one barge will be in transit, one barge will be located on the
east coast and one on will be located on the west coast. The tractor tug unit with its crew
can be utlised continuously, whilst the less expensive barge units can be unloaded and re-
loaded over a period of time.

The advantages of operating a series of tugs and barges over a standard conventiona
vessel are asfollows:

- The tractor unit is kept moving rather than delaying it when cargo is handled.
A conventional vessel would remain in port for around 24 hours whilst it is
unloaded and re-loaded.

- Due to the relatively short transit distance through the cana, a large
proportion of around trip would be spent loading and unloading. This makes
the tug and barge concept even more appealing.

- Barges have a larger capacity per metre length than a conventional vessel due
to their cubic shape.

- There will be no peak impacts of cargo arriving at a port at any one time. The
barge can act as mobile storage unit. This also eliminates storage costs and
the need to stockpile at ports.

As acommercial operation develops along the canal; alarger customer base will be built
and any operating issues will have been ironed out. More tugs and barges can be
introduced at alater stage. Specialising barges would lead to a barge imbalance. Barges
will need to be standardised so that they can convey arange cargoes. The proposed build
has to be cost effective and should initially start with the lowest cost base model. Extra
pieces of equipment can be introduced at alater stage once the service is up and running.

The modular concept system lends itself to growth and development. As demand
increases, further barges will be built to match the cargoes. These further barges will be
based around the original modular design. As confidence and demand grows, so too will
the number of tugs and barges operating along the canal.
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Drawings of the tug and barges including specifications

Principle Particulars of Proposed Tug and Dumb Barges

The following values have been supplied by David Cannell and Associates.

Pusher Tug
Length Overdl

Beam

Draught at DWL

Air Draft

Displacement at DWL
Gross & Nett Tonnage
Speed (inc. laden barge)

Propul sor

Propulsion Power

Bowthruster

Accommodation

Dumb Barges
Length Overal

Beam
Depth moulded

Displacement at max draught

Gross Tonnage
Net Tonnage

Hold Volume below coamings

Ballast
Bow Thruster
Hatch Covers

11.05m

8.00m

195m

11.20 m

40 tonnes approx

43.61t

6.5 knots

1 x Azimuth Thruster

2 X 245kW Diesel Electric Propulsion
60kW

4 crew in 2 cabins with Galley, Heads/Shower,
Crew Mess. Raised wheelhouse.

35.74m

9.87m

6.1m

998 tonnes

501t

219t

1400m?

Tanks fitted forward and aft
60 kW

Timber/tarpaulin

Powering Estimates Tug & Barge System

Propulsion Estimated Estimated Speed in Knots
Fuel Tug Tug &
Power Consumption Alone Tug & Barge | Tug & Barge Barge
(Litres/Hr) Lightship Half Load Full Load
100% Power 145 10.2 114 9.7 7.9
80% Power 117.5 9.9 10.2 8.8 7.3
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6. Cargo Handling

Fish feed handling

Every fish farm on the west coast has its own crane handling facility. However,
these cranes are relatively small and they do not have sufficient reach to access
the hold of alarger vessel. In order to deliver fish feed direct to west coast fish
farms, crane facilities will be required onboard the barge.

Fish feed bags weigh one tonne each.

The reach requirements to hoppers on the fish farms range from a minimum of 12
metres up to a maximum of 16m.

A fish farm receives anywhere between 30 to 300 tonnes of feed per sea delivery.
Discharge rates vary from vessel to vessel. The Harvest Caroline for example
was able to discharge a one tonne bag every minute.

Due to the fact that the majority of the feed being delivered to the operational
region will be to Corpach and the MRC, a blower system will not be required
onboard the barge.

Keeping fish feed dry

Due to the relatively sheltered operating region, the tug and barge will experience
minimal sea states therefore hatch covers will not be required on the barges. The use of
tarpaulin with battens or roller PVC with straps will be sufficient to keep fish feed dry.
The barge will require sufficient scuppers which will allow sea water to wash off the
deck. Below is an image of the Harvest Ann; feed is stored on her raised deck which is
kept dry viaa simple tarpaulin.

It is of paramount importance that the feed bags remain dry meaning significant drainage
within the hold will be required. The use of araised floor at the aft end of the hold along
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with numerous bilge pumps should prevent any rain water falling within the hold coming
into contact with the bags of fish feed. A raised floor at the aft end of the hold would
ensure that fish feed bags do not sit in any water that has collected within the hold. This
will also be prevented by the fact that feed bags are stacked on a layer of palets. Fish
feed bags are shower proof and so they can be loaded during adverse weather conditions.

Fish feed delivery

Fish farm hoppers on floating pontoons can receive up to severa hundred tonnes of feed
at any onetime. The Harvest Caroline had a capacity of 630 tonnes. With afull load she
could visit approximately 4 to 5 farms delivering 300 tonnes of feed per day.

The Vermland, a Norwegian vessel shown below delivers Skrettings fish feed via Kishorn
throughout the entire west coast region. She has her own crane and blower system
onboard which is regarded as a much safer method for feed delivery. When delivering
fish feed, the one tonne feed bags remain within the vessel and are not suspended at a
large reach, this is even more apparent during night time delivery in rough weather.
However, because the majority of the feed delivered to the chosen operational region will
not be delivered to individua fish farms, a simple crane on the barge will suffice.

The MRC does not have the facilities to unload feed from a barge; therefore a barge
would require an onboard crane in order to deliver feed to this location. The barge with
its own crane would then have the option of delivering feed directly to the larger fish
farm sites within the region.

Theinitial volume of fish feed which will require delivering during every transit has been
estimated at around 300 tonnes per week. Of this volume; around 50 — 100 tonnes of
feed could be delivered to Corpach for the three larger Marine Harvest sites within Loch
Linnhe and Loch Leven, and around 100 tonnes could be delivered to the MRC with the
remainder being delivered to individual fish farms. These volumes will vary with each
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transit through the canal, increasing in summer months in particular. It is aso expected
that the demand for feed will grow as the service devel ops.

The MRC acting as abase for feed delivery

Due to the relatively small size of many of the Scottish Seafarm sites within the region,
especially around the Isle of Lismore, the tug and barge will have to operate through the
MRC. When timber is being loaded at the MRC for transit to the east coast, a barge
loaded with fish feed prior to this could be left on the pier over a period of time. Fish
feed could either be unloaded direct from the barge into the smaller landing craft which
service the Scottish Sea Farm sites, or it could be unloaded onto the pier to be arranged
within the storage shed at the MRC.

A crane on the barge will be required to unload feed into the smaller beach
landing craft. When feed is being unloaded, these landing craft could moor up
alongside the barge.

Feed from other manufacturers could also be loaded from the pier into the landing
craft via the crane onboard the barge.

Transferring feed to a storage shed may be necessary when delivering numerous
types of feed to the MRC.

Tarpaulin used to keep feed dry will prevent heat escaping the barge during the
warm summer months. It is important that feed remains cool and so may require
moving to a storage shed.

Having a base such as the MRC on the west will provide the reliability of service that all

of the smaller Scottish Sea Farm sites require due to their need for smal, frequent
consignments of feed.

Timber handling requirements

The three main ports of Inverness, Invergordon and Corpach all have their own timber
handling facilities. The magjority of the timber access points on the west coast also have
their own shore-side facilities. Discharge rates a these sites vary from location to
location. The pier operated by Boyd Brothers at Corpach can discharge up to 200 tonnes
per hour. The stevedoring companies at Inverness are aso very efficient and they are
able to discharge up to 120 tonnes per hour. Timber loading via a shore-side crane
significantly increases the reach capability from a stockpile into the barge.

A large proportion of timber sources on the west coast are sea-locked with very limited
road access. Timber from these locations will need extracting via floating piers. A
floating pier located by a steep shoreline may require a ‘Skyline-Winch’ system to
transport timber down the hillside. This method of timber extraction is slow and would
be suited to a tug and barge operation which would see barges being left at these
locations over a period of time. Other floating piers do not have the capacity to store
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volumes of timber and so mooring a barge alongside these platforms would provide a
mobile storage unit.

The main issue associated with leaving a barge at these floating piers will be how that
barge is secured when it is left unattended. Simple mooring ropes will not be sufficient
due to the severe weather conditions influencing the region. There would be severe
damage to both the barge and floating pier should they be subjected to rough weather
over a sustained period, or worse, a barge could break free of its mooring. The use of
‘spud legs’ at these locations would adequately secure the barge. The use of *spud legs
could be adopted at alater stage once the operation is up and running.

Another issue associated with leaving a barge at a timber access point over a period of
time would be how to move that barge once it has been loaded. Leaving a barge for up to
aweek may not be possible in some locations; there will need to be some way of moving
that barge onto a mooring so that the pier can accommodate other vessels. This could be
resolved by the use of a relatively small tug which should have the capacity to move a
barge loaded with timber.

Cargo loading within abarge

Fish feed:
- Fish feed bag are handled via a canvas sling on the bag

- The dimensions of fish feed bags are approximately 1.25m x 1.25m x 1.5m
high

- Fish feed can be stacked up to four bags high; as shown by the Harvest
Caroline which stacked up to 4 bags high, seeing no issues with crushing of
the pellets within the bottom layer when stacking to this depth. The weight of
the layers of fish feed bags on the bottom layer was spread by overlapping the
bags on the layer above.

- Due to the dimensions of the cargo hold within the barge, atotal of 560 one-
tonne fish feed bags can be loaded below deck level (20 length x 7 beam x 4
high).

- There are up to 30 different fish feed products due to the range in pellet size
and diet type available

- As well as one tonne bags, there are aso batches of 25kg bags which are
arranged on a pallet

- There will be a hold loading plan based on how feed will be distributed at
each fish farm site. Feed isloaded in layers within the hold depending on the
order in which fish farms are visited. Feed may need shuffling around if fish
farms cannot be visited due to adverse weather events.

Timber:
- Log lengths range from 3.1m up to 4.8m
- Logs of differing lengths are kept separate within the hold of a vessel for ease
of unloading



- Companies consulted throughout this project have provided their estimates for
the timber capacity of the barge. However, the mass of timber within the hold
will vary depending on timber type, moisture content and seasonal effects.

The cargo hold has a volume of 1400m° and has the potential to stack timber
up to a couple of metres high above deck. Stability rules and regulations have
limited the volume of timber transported by the barge to 754 tonnes.

- The force generated by side winds when timber is stacked above deck will be
counterbalanced by the sideward thrust developed by the tug and barge.

Tidal Range

It may prove difficult to handle timber and fish feed during certain tide states at fixed
piers. A low spring tide will prove most difficult when the height of the quayside will be
several metres above the sealevel. For example; the port of Inverness has atidal range of
4.2 metres during a Spring tide. A spring high tide comes to within 1.0 metre of the
quayside and a spring low tide drops down to 5.2 metres below the quay. The low water
mark on alow neap tide sits at 3.9 metres below the quay.

The freeboard on the barge and the extra height of the gantry supporting the crane should
be of sufficient height to allow unloading during most tide states. However, there will be
times when the barge cannot use its own crane particularly around low tide. The
advantage for the barge having its own crane is that it will enable timber to be unloaded
over afew tides if necessary.

Cargo Handling Cost saving for a geared barge (east coast only)

The installation of a crane onboard each barge gave a total cargo handling saving of
£164,075 per annum when handling 54,808 tonnes (see section 11). For an estimated
100,000 tonnes of cargo (70,000 tonnes of timber and 30,000 tonnes of fish feed), the
total cargo handling saving would equate to £298,250 per annum. It should be noted that
this figure does not include any activities on the west coast.

Due to the many differing combinations of timber access points and fish farm delivery on
the west coast, cargo handling costs were very difficult to obtain. Furthermore, figures
from the west coast were commercialy sensitive.

Stevedoring companies at Cromarty Firth have advised that a barge should have its own
crane. Timber dock-loaders are few and far between and costs to hire them are
extortionate. Stevedoring companies have also advised that the handling system on the
barge should be operated by an employee of the company operating the tug and barge, to
ensure that greater care is taken when operating the crane.
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Pros for ageared barge

Installing a crane on each barge will remove the need for Stevedoring at ports either side
of the canal. The advantages of installing a crane on each barge are as follows:

Stevedoring costs are avoided

It gives greater flexibility for cargo handling; cargoes can be handled whenever
they are required or during fair weather conditions

Timber can be unloaded from the barge directly onto lorry. Likewise, fish feed
can be loaded from aflatbed directly into a barge

Increased cargo options with the barge having its own crane

Some locations such as the MRC do not have their own crane facilities. Hiring a
crane could cost up to £800 per day

However, the costsincurred for installing a crane on each barge include:

Initial capital cost for a crane on each barge
An extra crew member to operate the crane on the east coast
Maintenance and repair costs of the crane

Crane Reguirements

A 30Tm crane unit mounted on a gantry running along rails either side of the
open hold

A telescopic elevating cab for timber handling during low tide conditions
Telescopic dipper jib with adraw of up to 3.5m

Gantry unit supporting the crane including: power pack, gantry, motor,
gearbox, rails, winch, chain and anchor at the fore-end of the barge (system
shown below)

Timber grab and hook unit to lift both timber and fish feed
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A permanent structure such as the one shown previous should for the most part be
maintenance free. A fixed crane would be more robust than a demountable unit and
would be much easier to manage.

A loader crane versus adigger unit

The two options for cargo loading due to lift and reach requirements are:
- A crane unit such asaHIAB 442 E-6 HiPro/377 E-6 HiPro
- Digger unit such as a Daewoo Excavator 300LC-V

The advantages of adigger over aloader crane are as follows:
- Better suited to constant lifting in the marine environment
- Itislesslikely to overheat and can cope with continuous use and manoeuvring
- A faster and easier machineto handle
- The cooling system of the digger will handle constant lifting, a crane would
require sufficient cooling of the hydraulics and its own power pack

The advantages of aloader crane unit over adigger are as follows:

- The loader craneis substantialy lighter than a converted road digger

- The mass of the unit supporting the crane would be relatively small in
comparison asthe craneis only afraction of the weight

- A barge with a crane unit will be able to transport a greater volume of deck
cargo

- The loaded crane could be power by a smaller 3 cylinder engine, it would use
only afraction of the fuel compared to alarger engine within the digger



Cost of adigger unit

A 30Tm digger will cost around £90,000 when bought new. The unit supporting this
heavy piece of machinery which was shown previously will cost anywhere up to
£100,000. The image of the digger shown below isa ‘2004 Daewoo 30T Excavator Long
Reach Crane’ with has a reach of 16 metres. This second-hand digger is currently for
sale at £41,000. A Telescopic elevating cab which may be required for timber handling
during low-tide conditions could cost around £15,000 - £20,000.

Cost of aloader crane

For lift and reach requirements; aHIAB 442 E-6 HiPro or 377 E-6 HiPro could be
considered. Logan Inglis Ltd of Glasgow have quoted for the two:

- HIAB 422E-6 with 5th & 6th function = £47,175

- HIAB 377E-6 with 5th & 6th function = £39,670
- Log Grapple to suit above = £3,740

Images of the HIAB 422 range



The size of the engine used to power a crane of this capacity will be a 20HP - 3 cylinder
diesel engine. The power pack which includes the engine, engine pump and hose
connecting the engine to the crane will cost around £5,000.

The cradle mounting and cradle movement will be significantly lighter than the system
supporting a digger unit which was shown previously. The new system supporting the
loader crane will cost approximately £30,000.

A HIAB 377E-6 shall be used for the purpose of this project.

Total cost of HIAB 377E-6 with timber grab/power pack and cradle movement = £78,410
Total cost of 3 x HIAB unitgpower packs/cradle = £235,230

Payback period of 3 x crane units

Total cost of 3 x HIAB crane = £235,230

Total crane fuel cost per annum = £5,347 (calculated in section 12)

Shore-side support crew east coast = £20,000 (see section 8)

This shore-side crew member will also act as aline handler, sweep the hold and
potentially operate locks within the canal.

Theinstallation of a crane onboard each barge gave atotal annua cargo handling saving
of £164,075 for 54,808 tonnes of cargo.

The payback period for installing a crane on each barge = 2 years

This value includes crew wages and fuel consumption for the three cranes. When the
volume of cargo handled increases; this payback period will reduce considerably.

It can be concluded that a crane will be installed on each barge.



7. Timetabling

The timetabling of the tug includes; canal transit time, motoring time outside of the cand
entrances, barge delivery to ports on the east coast and fish feed delivery on the west
coast.

The Caledonian Canal

It has been estimated that a complete passage from Corpach to Muirtown will take
approximately 36 hours. Thiswill vary between winter and summer months. There may
be the potentia to extend canal operating hours to aid a commercial operation, this will
be even more important during the summer months when the cana closes several hours
before sunset. British Waterways have stated that there is potentia for a trained crew
member to operate the canal locks outside of lock opening hours.

Due to the recently completed lock stabilisation program, British Waterways have
predicted that the canal will be closed for magor winter work once every three years.
Canal closures may last up to a period of 10 to 12 weeks. They have aso stated that
increased waterway traffic throughout the summer months will not affect the timetabling
of a large commercial vessel. Cana closures have been estimated at an average of 30
days per year.

The East Coast

The transit time for atug and barge from Inverness to Cromarty Firth will take around 4
hours. Having completed a transit through the canal, a tug will have to call in at both
Inverness and Cromarty Firth to drop a timber load and pick up a full load of fish feed.
The easiest place to refuel will be on the east coast. Time for refuelling and picking up a
loaded barge has been estimated at 2 hours.

There will be times throughout the year when adverse weather conditions on the east
coast cause downtime for the operation. This has been estimated at a maximum of 5-6%
of the year. During a prolonged period of bad weather, the tug and barge will have to
operate through Inverness instead of Cromarty Firth.

The West Coast

West coast activities include; unloading fish feed at Corpach, motoring from Corpach to
the MRC, unloading fish feed at the MRC, delivering fish feed to individual fish farms,
delivering an empty barge at a timber access point and motoring to collect another loaded
barge.
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Delivering a load of 300 tonnes of feed to Corpach, the MRC and individual fish farms
will take anywhere between 24 to 48 hours depending on the motoring distances to
individual fish farms. Dropping an empty barge at a timber access point and motoring to
another timber access point to collect a fully loaded barge will increase the turnaround
time on the west coast by up to an average of 48 hours.

A further 6 hours has been added for the tug and barge to motor back to Corpach.
Downtime due to adverse weather conditions within this region will be very minima due
to the sheltered topography. Any downtime on the west coast due to adverse weather has
been included in the downtime predicted on the east coast.

Leg Time (hours)
Timber access point to Corpach 6

Journey through the canal 36

Motor to Cromarty Firth 4

Drop barge and refuel 2

Cromarty to Inverness 4

Journey through the canal 36

Fish feed delivery on the west coast 48

Total round trip time = 136 hours = 5 days 16 hours. This has been rounded up to 6 days.

This estimated time for a round trip includes canal closures at night and the requirement
for day time delivery only to fish farms on the west coast. A tug will be able to complete
around trip in 5 days on some transits, especialy during the long daylight hours of the
summer months.

Rounding the estimated time up to 6 days for a return transit through the canal will alow
for the following:
- Strong tidal flow in the Moray Firth; the tug may have to wait for the tide to
turn before it makes atransit from Invernessto Cromarty Firth
- Increased time of transit of the canal during winter months due to the long
nights
- Day time only delivery for fish feed on the west coast

Number of round trips per annum

The number of days per annum = 365

Canal closures (average per year) = 30

Adverse weather conditions outside of the cana (5 - 6% per annum) = 22
Operational days= 365—-30-22 =313

Round trip time = 6 days
Round trips per annum = 52
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Maintenance and Surveys for the tug and barges will be carried out during canal closures.

- A tug shall receive a special survey once every 5 years

- Maintenance and repairs will be minimal for the first 5 years of operation due
to the fact that the tug and barges are new-builds

- It has been estimated that once every 3 years the tug and barges will be dry
docked, anti-fouled, re-painted, have their anodes changed and undergo any
repairs. Thismay last up to a period of 30 days.

- Work on the tug and barges shall be carried out during the time of any
foreseen canal closures.

Volume of cargo transported

- The barge can carry a maximum timber load of 754 tonnes
- The required volume of fish feed to the chosen fish farms once every 6 days
has been estimated at 300 tonnes

Total volume of cargo transported: Timber = 754 x 52 = 39,208 tonnes
Fish Feed = 300 x 52 = 15,600 tonnes

Timber delivered to Inverness will be transported to Norbord and Gordon’s. Timber
delivered to Cromarty Firth will be delivered to Balcas. Roughly half of the volume of
timber will pass through Cromarty Firth and the other half will pass through Inverness.
The tug will visit both Cromarty Firth and Inverness 26 times a year.

When timber is delivered to Inverness, the barge will remain at the port until it has been
re-loaded with fish feed. When the barge is left at Inverness, fish feed will require road
hauling from Skrettings to the port. The reason for this operation is explain in section 11.



8. Crewing and Manning

It has been suggested that this operation will only require 3 crew members due to the
sheltered region and gross/net tonnage of the tug and barges. There is the facility to
accommodate 4 crew members on the tug depending on the required working hours of the
vessel and night time operational requirements although this should be minimal.

Crewing on the tug will consist of a Skipper, Mate/Deckhand and an Engineer/Deckhand.
The crew will operate on atwo week on, two week off cycle. Crew positions on the tug
will be desirable for the following reasons:

- sheltered inland waterway operation

- nights off during canal transit

- nights off when delivering fish feed on the west coast

- crew may get the chance to have nights at home when transiting the canal

- increased time off during canal closures

The suggested wages for crew operating through the Caledonian Canal are as follows:

Skipper £30,000
Mate/Deckhand £25,000
Engineer/Deckhand £25,000
Deckhand £20,000

Shore side support, east coast

An extra crew member will be required to operate a crane on the barge when it is left at
either Inverness or Cromarty Firth on the east coast. As previously discussed, this will
eliminate the stevedoring charges. This extra crew member will operate the crane with
more care when loading.

The crew member will also:
- act asaline handler when the tug and barge arrive at either port
- clean the hold of the barge after timber has been discharged
- potentialy operate any locks within the canal north of Dochgarroch outside of
canal operating hours

Shore-side support crew east coast  £20,000
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0. Environmental | mpact

A commercia vessel operating through the Caledonian Cana will provide many
Environmental benefits by not only reducing carbon emissions, but aso in the form of
local environmental benefits achieved by removing lorries from the public roads.

The A82

Leaflet; A82 Partnership

The A82 Trunk Road runs paralel to the Caledonian Cana for 62 miles from Fort
William to Inverness and is the main corridor for goods to be transported in and out of the
West Highlands, Skye and the Western Isles. It is Scotland’s most dangerous road with
the Police recording over 3,000 incidents within the last two years.

Estimate of lorry miles saved

The initia volume of timber from the west coast to the three timber processing plants
around Inverness and Invergordon has been estimated at 40,000 tonnes per annum. Fish
feed from Skrettings to west coast fish farms has been estimated at 15,600 tonnes per
annum. Around 5,000 tonnes of timber will be moving down the Great Glen to BSW
Kilmallie from forests around Inverness.

Thetotal lorry miles saved = 427,936 miles per annum
This has been calculated in Appendix 1

It should be noted that this figure is based on the initial start-up volumes and will

dramatically increase as the service develops. It does not take into consideration the lorry
miles saved for a service operating around the west coast which terminates at Corpach for
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BSW Kilmallie. There is aso the possibility of transporting other cargoes through the
Caledonian Canal.

For timber delivery, it has been assumed that timber lorries run empty on their backhaul .
For fish feed delivery by road, only 50% of the backhaul journey has been assumed
empty. This is because flatbed trailers are compatible with other cargoes. However, it
may be possible to include 100% of the backhaul due to the lack of cargo travelling from
the west coast.

The volume of fish feed used to calculate the number of lorry miles saved is initialy
relatively low. This volume will increase once a service through the canal proves
successful. Other fish farms south of the Isle of Kerra may opt to receive their feed via
sea ddivery through the Caedonian Canal. All of these factors will add to an increase in
the total number of lorry miles saved.

Comparison Estimate of fuel consumption for tug and barge versus road haulage

The comparison of fuel consumption between tug and lorry for a full timber load of 754
tonnes between Corpach and Invernessis as follows:

Canal:

Full load of 754 tonnes timber

5.2 knots within the canal sections

6.5 knots within the lochs

Total fuel consumed between Corpach and Muirtown = 925 litres (Calculated by David
Cannell & Associates).

This estimate includes the fuel consumed when transiting the locks within the canal. The
fuel consumption curves used to calculate the fuel consumption are conservative. Fuel
consumption can be reduced further by cutting down the top speed of the tug and
installing smaller generators.

Road

754 tonnes of timber = 29 lorries with 26 tonne loads
Road miles from Corpach to Muirtown = 66 miles

Fuel consumption = 7.2 MPG (advised by the Road Haulage Association for a timber
lorry travelling at constant speed on aflat motorway).

Average fuel consumption through the Great Glen = 5 MPG due to the ascents along the
winding roads. These will require frequent braking, gear changing and acceleration.
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Fuel consumption for one lorry Fort William to Muirtown = 6—56 =13.2 galons

Fuel consumption 29 lorries = 382.8 gallons
Fuel consumption = 1742 litres

Thereisafuel saving of 47% when transporting timber via the tug and barge over aHGV

lorry. This fuel saving will increase with a less pessimistic approach to the fuel
consumption estimates which can be obtained through tank testing.

Estimate of annual fuel saving

Total initial lorry miles per annum for all cargoes = 427,936 (as calculated in appendix 1)
Fuel consumed per annum (average of SM PG for al routes) = 85,587 gallons
Fuel consumed per annum by road = 389,422 litres

Total fuel consumed by the tug per annum (as calculated in section 12) = 185, 484 litres

Transporting timber and fish feed through the canal will save somewhere in the region of
203,938 litres of diesel per annum. This figure has been calculated based on the
conservative fuel consumption estimates and the initia start-up volumes. The volume of
fuel saved will increase as a service through the cana devel ops.

Environmental benefitsinclude:
- A large reduction in lorry miles throughout the Highlands

- Reduction in CO,, and other emissions through areduction in fuel consumed

Local environmental benefits include:

- Reduced damage to local roads with areduction of HGV traffic

- Reduced road haulage impact through local communities; alarge proportion
of timber and fish feed haulage within the region is often on minor, single
track roads passing through local communities.

- Safer mode of transport; for many road users, timber lorries are seen asvery
hazardous. A reduction in the number of timber lorries along the Great Glen
will be welcomed by local road users aswell astourist traffic during the
summer months.

- Quieter mode of transport passing through local communities

- Reduced local environmental impacts on loca wildlife with areduction in the
number of HGV lorries
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L etters of support

The following agencies and groups have given their support for acommercial operation
through the Caledonian Canal:

- HIE Lochaber

- The Highland Council

- British Waterways Scotland

- The Scottish Government

- The A82 Partnership

- VisitScotland

- Spean Bridge, Roy Bridge & Achnacarry Community Council

- Glengarry Community Council

- Fort Augustus & Glenmoriston Community Council

- Glenurquhart Community Council

“The A82 isavery popular tourist route and many of our visitors on thisroute like to
enjoy the magnificent scenery along the way in aleisurely manner and as such they do
not like to be rushed or to be ‘ caught behind’ Heavy Goods Vehicles. A project designed
to take freight off this route would be very welcomed by VisitScotland and we very much
support the aims of this project.” (VisitScotland)

“The benefits of transferring these (cargoes) onto the canal has the potential to reduce
HGV® by a very significant number and improve the overall safety of the A82 by
reducing driver frustration following these slow HGV®. Other spin off benefits are sure
to accrue such as increased job opportunities for freight facilities, tourism benefits with
more shipping and less road traffic, less pollution and overall increased viability for
communities aong the route.” (Fort Augustus and Glenmoriston Community Council)
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10. Potential Grant Funding

Short sealinland waterway transportation will be unable to compete with road haulage on
a stand-alone basis because of the double cargo handling and road feeder requirements
associated with marine transport. However, financial support grants are awarded to
companies who adopt inland waterway transportation. These grants come in the form of
Water Freight Facility Grants (FFG), Moda Shift Revenue Support (MSRS) and for
timber in particular; the Strategic Timber Transport Fund (STTF) awarded by the
Forestry Commission.

There has been a high level of support from both the public and the private sectors
towards the introduction of freight onto the Caledonian Canal. Grant funding will be
made available for an operation through the Caledonian Canal should it provide the
following:
- Environmental benefits; a reduction in the number of lorry miles on the road
network
- Community and Social benefits; reduced HGV traffic through the fragile local
communities
- Benefits to other industries other than the timber industry such as tourism
- Reduced damage to public roads due to the removal of HGV traffic

Waterborne funding from the Scottish Government

The Scottish Government has stated that they are very keen to see freight return to the
Caledonian Canal. There are two types of grant funding available to encourage the modal
shift of freight from road onto water. These are:
- Freight Facility Grant
- Modal Shift Revenue Support (formerly the Waterborne Freight Facility
Grant)

The value of environmental benefits and the level of grant support required are two
factors which determine the level of FFG and MSRS offered by the Scottish Government.
There needs to be sufficient evidence that an operation could not function on a stand
alone basis in order to obtain the necessary funding. Funding from the Scottish
Government is only available where the larger part of the grant aided route is within
inland waterways.

Freight Facility Grant

This grant scheme is there to provide capital costs for a new-build. The Scottish
Government has stated that the FFG would normally be limited to 50% of the capital
costs requirement although a maximum of 75% can be considered. This capital grant
scheme can also assist with the purchase of freight handling facilities.



Modal Shift Revenue Support

What was originaly the Waterborne Freight Facility Grant will now become the MSRS
which is set to provide long-term subsidies for inland waterway shipping movements.
The level of ongoing subsidy can be paid depending upon to the need for grant support
based on al waterborne operating costs compared with road haulage aternatives. This
operating subsidy will become life-long at an increased value. This increase in operating
subsidy is due to the rise in importance of environmental benefits for inland waterway
transportation over road haulage.

The new Mode Shift Benefit values for the replacement of lorry miles have been supplied
by the Scottish Government. These figures will take effect from April 2010. These new
MSB values are (£ per lorry mile):

Motorways

Standard Value = £0.07
High Vaue = £0.86
All A-roads =£0.74

Other roads (all B, C and unclassified roads) = £1.43

The level of MSRS support will be set at 30-35% of all operating costs and will be
capped by:

- The financia need demonstrated by the project

- The overall level of environmental benefits

The value of this subsidy is based on the Net Environmental benefits cal culated from the
number of road miles saved. The Scottish Government has stated that the proposed
M SRS support for inland waterway movements will compare the costs of water and road
transportation and potentially subsidise the difference between the two.

Combining FFG & M SRS

The Scottish Government has stated that an inland waterway operation can potentially
receive FFG funding as well as MSRS based on the environmenta benefits and the level
of support required. The Executive will work out the environmental benefits derived
from the number of lorry miles saved based on the routes and volumes of cargo
transported along the Caledonian Canal.

The Scottish Government has stated that they would prefer to provide the capital funding
required in the form of a one-off payment as opposed to ongoing operating subsidies.
Any company operating a tug and barge service through the Caedonian Cana would
much rather receive capital funding than to have to rely heavily on operating subsidies.
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Forestry Commission Funding

The STTF is awarded by the Forestry Commission to facilitate the sustainable
transportation of timber in rura areas for the benefit of local communities and the
environment. The Forestry Commission awards £56m each year to numerous projects to
facilitate the transfer of timber from road onto sea or rail. The value of grant scheme
awarded varies for each project and is based on environmenta benefits and overal
operating costs. The level of community benefits are also taken into consideration when
assessing the level of grant funding available from the Forestry Commission. The level
of STTF grant funding is usually set at around 50% of eligible costs. However,
exceptional circumstances may increase this up to a maximum of 80%.

The Highland Timber Transport Group was set up to address timber transport issues and
to encourage the movement of timber via sea and rail. Members of the HTTG include:
The Highland Council, Forestry Commission, HITRANS and The Road Haulage
Association. The HTTG employ a project consultant who will assist companies in the
planning stages of a project throughout their funding application.

The STTF is not available for vessel capital costs; it is there to provide the necessary
cargo handling facilities including the installation of floating piers and timber storage
areas. The Forestry Commission funds the building of in-forest roads to remote sea and
land-locked forests. They have stated that funding the extraction of timber via a floating
pier from sea-locked regions would remove the need for in-forest roads. This would
reduce the number of timber lorries travelling through local communities on fragile roads.

The potential of receiving grant funding

The Scottish Government and the Forestry Commission have stated that grant funding
has been awarded more freely in the past to schemes that are ‘eye catching. A
commercial venture along the Caledonian Cana would seem very attractive and would
influence many parties. It would tick many boxes including the removal of lorry miles
from rural areas, as well as creating jobs. These factors would increase the likelihood of
an operation through the canal receiving grant funding. Both the Scottish Government
and Forestry Commission have indicated a high level of support towards this project.
However, they have stated that there can be no guarantees.

The STTF has proven hard to secure over the last few years due to the complexity of
timber transport projects. Projects involving numerous stakeholders are often harder to
drive forward due to the varying commercial interests of al those involved. The private
sector has a desire to progress a project for commercia reasons and yet they are
understandably held back by the regulations which ensure that public money is being
invested wisely.
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Companies are unable to pour considerable time and effort into the groundwork required
to develop a project to a level that meets public funding requirements. Companies
usualy apply for funding which will only benefit their operation and because of this find
it difficult to secure the necessary grant funding. A tug and barge service through the
Caledonian Canal covers a wide range of activities and paints the bigger picture for
timber and fish feed transportation throughout the Highlands.  Numerous people
consulted throughout this project have stated that al of the groundwork and research to
date will help secure grant funding.

In most cases, funding from the Forestry Commission and the Scottish Government
cannot be combined. However, if numerous stakeholders are involved in an operation
that affects the whole of the timber industry, then both levels of funding could be
obtained.

The typical contract required to secure funding from the Scottish Government is usually
somewhere in the region of 5 years. Signed contracts from customers/potential users will
not be required for grant funding; letters of good intent will suffice. In order to receive
funding there needs to be proof that operating costs are higher for inland waterway
transportation over road haulage.

The Scottish Government and the Forestry Commission will be able to give feedback on
the likelihood of grant funding once they have received details on the following:
- Proposed cargoes
- Routes for these cargoes
- Volumes of cargo along these routes with evidence from potential
customers
- Estimated build cost from various yards
- Operating costs of the vessel including all cargo handling, road feeder
and port dues
- Alternative road costs

All of these details are provided within this report.
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11. East Coast Activities

Operations on the east coast consist of:
- Port Dues at Inverness and Cromarty Firth
- Stevedoring/cargo handling at each port
- Road Feeder legs to each port

The tug and barge will make 52 return transits through the canal each year. The barges
will be able to transport 753 tonnes of timber from the west with a return load of 300
tonnes of fish feed. A total of 39,208 tonnes of timber will arrive at Inverness &
Cromarty Firth with afurther 15,600 tonnes of fish feed on the backhaul.

Exactly 50% of the transits (26 visits) through the canal will terminate at Inverness with
the other 50% terminating at Cromarty Firth. The reason for this shall be explained at the
end of this section.

11.1 Port Dues
Inverness

The Port of Inverness lies at the mouth of the River Ness and is influenced by the rise and
fall of the tide. Ships arriving at the port usually do so within 2 hours of high tide.
However, the port has stated that there should be no tidal restrictions for the tug and
barge when operating due to their shallow draft. Pilotage is only compulsory for vessels
over 50 metresin length. Therefore, the tug and barge will not require pilotage into port.

Cargo and port dues are as follows:

Pulpwood = 59p/tonne

Fish Feed = 72p/tonne

Berth Dues = £Nil

Storage = £Nil for the first week

Linesmen can be supplied at arate of £42 for each occasion used
Fresh Water = £2.36 per tonne, with a £41 minimum charge

A barge arriving with atimber load of 754 tonnes, leaving with a 300 tonne load of fish
feed equates to:
754 x 59p + 300 x 72p = £660.86

Assuming the tug and barge call in at the Port of Inverness 26 times throughout the year:
Total Cost = 26 x £660.86 = £17,182
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Cromarty Firth

Cromarty Firth Port Authority is the premier deep water port in the North East of
Scotland. There are no draft restrictions which will affect this operation.

Any vessal under 60 metresin length does not require pilotage to berth.

Cromarty Firth have stated that a barge can be left at Number 1 pier which is seldom used
by commercial vessels. A barge left at this berth will be very sheltered.

Cargo and Port dues are as follows:

754 300
£0.33 £0.32 £0.42 £0.42
Per Gross Harbour Berth Cargo Cargo Mooring
Visit T Dues Dues ** Timber Fish feed Gangs Pilotage Total
Barge 501 £165.33 £160.32 £316.68 £126.00 £0.00 £768.33
Tug 43.6 £14.39 £13.95 £0.00 £28.34
£179.72 £174.27 £316.68 £126.00 £0.00 £0.00 £796.67

** Assumes 1 weeks berth dues charged although stay may be 8 days
** Assumes tug berths

A barge arriving with atimber load of 754 tonnes, leaving with a 300 tonne load of fish
feed equates to: £796.67

Assuming the tug and barge call in at Cromarty Firth 26 times throughout the year:
Total Cost = 26 x £796.67 = £20,713

Total Port Dues = £37,895 per annum

It should be noted that both Port Authorities have stated that their costs are negotiable.
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11.2 Stevedoring options east coast

Detailed stevedoring costs have been obtained from Cromarty Firth and Inverness for
timber and fish feed handling for each of the following:

- A barge without its own cargo handling facilities

- A barge with its own cargo handling facilities

Timber unloaded from a gearless barge will require stockpiling at the port. 1t will then be
re-loaded onto a timber lorry. If a barge has its own crane; timber can be unloaded
directly from the barge onto the back of atimber lorry.

Fish feed will either require loading directly from aflatbed trailer into the barge or from a
storage shed at the port into the barge.

Cromarty Firth:

Cromarty Firth Port Authority has stated that a barge can be left a8 Number 1 pier. This
berth is not often used and is in a very sheltered location. The pier is adjacent to the
Skrettings storage shed. Timber for Balcas can be unloaded from the barge direct onto
lorry. Likewise, fish feed can be loaded into the barge from the storage shed adjacent to
this berth.

The three Stevedoring Companies operating at Cromarty Firth are:

- Highlands Stevedoring Limited (contact Jm Christy) — can handle fish feed
through the port. They are unable to handle timber.

- Bannerman Transport (contact lan Bannerman) - can handle fish feed, they are
unable to handle timber. They have their own warehousing facilities.

- Global Logistics (contact Les Watson) - They operate the Saltburn jetty at
Cromarty Firth. They are able to handle both timber and fish feed. A barge
can beleftinsidethe ‘T’ junction at the end of Saltburn Jetty.

Stevedoring costs for each of the three companies operating at Cromarty Firth are shown
in appendix 2.1.

Choice of stevedoring company at Cromarty Firth assuming gearless barge:
Timber - Global Logistics at £3.75/tonne
Fish Feed-  Global Logistics at £4.55/tonne

Cost of stevedoring with a crane on a barge:

Timber - £0.00 (no need for stevedoring)
Fish Feed-  Highland Stevedoring Ltd. at £1.60/tonne
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Cost saving with a crane on a barge:
Timber - £3.75/tonne
FishFeed- £2.95/tonne

Inverness:

The Port of Inverness have stated that a barge can be left for up to a week whilst it is
unloaded of timber and re-loaded with fish feed. Storage for both timber and fish feed
will be free of charge for up to aweek.

The two Stevedoring Companies operating at Inverness are:
- Scotline (contact Sandy Catto) - can provide the entire Stevedoring services at
the port; they can handle both timber (120 tonnes per hour) and fish feed.
- Highland Stevedoring Limited (contact Jm Christy) - can handle fish feed
through the port. They are unable to handle timber.
- Global Logistics (contact Les Watson) — They are able to handle both timber
and fish feed.

Stevedoring costs for each of the three companies operating at Inverness are shown in
appendix 2.2.

Choice of stevedoring company at Inverness assuming gearless barge:
Timber - Scotline at £2.65/tonne
Fish Feed -  Scotline a £4.00/tonne

Cost of stevedoring with a crane on a barge:
Timber - £0.00 (no need for stevedoring)
Fish Feed -  Scotline a £2.00/tonne

Cost saving with a crane on a barge:

Timber - £2.65/tonne
Fish Feed - £2.00/tonne

Total Stevedoring Cost East Coast

This cost is assuming that each barge will have its own cargo handling facilities

Port of Inverness: Timber = £0.00 (no need for stevedoring)
Fish Feed = 7,800 x £2.00/tonne = £15,600

Cromarty Firth: Timber = £0.00 (no need for stevedoring)
Fish Feed = 7,800 x £1.60/tonne = £12,480

Total Stevedoring Costs = £28,080 per annum
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Cost saving for a geared barge (east coast only)

The volumes of cargo through each port are as follows:

Inverness - Timber = 19,604 tonnes
Fish Feed = 7,800 tonnes
Cromarty Firth - Timber = 19,604 tonnes

Fish Feed = 7,800 tonnes

Cost saving Inverness - Timber = 19,604 x £2.65 = £51,950
Fish Feed = 7,800 x £2.00 = £15,600

Cost saving Cromarty Firth - Timber = 19,604 x £3.75 = £73,515
Fish Feed = 7,800 x £2.95 = £23,010
Thetotal cost saving by installing a crane on each barge = £164,075

Thisisthe cost saving when handling only 54,808 tonnes of cargo per annum

For an estimated 100,000 tonnes of cargo (70,000 tonnes of timber and 30,000 tonnes of
fish feed), the total cost saving (east coast) = £298,250 per annum

11.3 Road Feeder Reguirements

4&5

Map showing the haulage routes from Inverness and Cromarty Firth
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The map on the previous page shows the haulage routes around Inverness and Cromarty
Firth. Numerous haulage companies have been approached to provide their haulage cost
for each route. Timber arriving at Cromarty Firth will require shuttle-running to Balcas.
Likewise, fish feed will require shuttle-running from Skrettings. Timber arriving at
Inverness will require road hauling to Norbord and Gordon’s. Fish feed will aso require
road hauling from Skrettings to Inverness.

The most cost effective way to handle timber at a port will be to unload it directly from a
barge onto alorry. Timber that is stockpiled will require further handling in order to load
it onto alorry. Unloading timber direct from barge onto lorry will reduce haulage costs
(handling costs) by around £1.25/tonne.

The timber haulage costs shown bel ow assume that timber has already been loaded onto a
trailer. Fish feed haulage costs do not include handling charges. The crane on the barge
will unload fish feed bags directly from the lorry and likewise aforklift at Skrettings will
load the feed directly onto aflatbed trailer.

The haulage costs shown below are the lowest quoted figures obtained from numerous
haulage companies for each route:

Route Distance (miles) Cost/tonne
1 Inverness to Gordon’'s 16 £3.35
2 Inverness to Norbord 6 £2.75
3 Skrettings to Inverness 24 £3.75
4 Cromarty Firth to Balcas 1 £2.50
5 Skrettings to Cromarty Firth 1 £2.50

Volume of timer per annum = 39,208 tonnes
Volume of fish feed per annum = 15,600 tonnes

Timber haulage costs:

9802 tonnes Inverness to Norbord = 9802 x £2.75 = £26,955

9802 tonnes Inverness to Gordon’'s = 9802 x £3.35 = £32,837

19,604 tonnes Cromarty Firth to Balcas = 19,604 x £2.50 = £49,010
= £108,802

Fish Feed haulage costs:

7,800 tonnes Skrettings to Cromarty Firth = 7,800 x £2.50 = £19,500

7,800 tonnes Skrettings to Inverness = 7,800 x £3.75 = £29,250
= £48,750

Total road haulage costs per annum = £157,552
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Assessing the requirement for fish feed through Inverness

When a barge loaded with timber arrives at Inverness, fish feed will either require road
hauling from Skrettings to Inverness or the tug will have to remain with the barge whilst
it is unloaded. If the tug remains with the barge, it will then have to motor that empty
barge from Inverness to Cromarty Firth. This section will look at the viability of the two
and determine the better option.

A. Tug remains with the barge whilst it is unloaded at Inverness

Stevedoring will be required at the port because of the requirement for a quick
turnaround. Thiswill lead to a stockpiling of timber. The cost of thisis as follows:

Timber from barge onto a stockpile = £1.40/tonne
Timber from stockpile onto alorry = £1.25/tonne
= £2.65/tonne

Berthing dues at Cromarty Firth for the tug and barge equate to £354 or £1.18/tonne for
the 300 tonne load of fish feed.
Fish feed cargo dues at Cromarty Firth are £0.30/tonne cheaper than Inverness.

Extra cost for this operation = £3.53/tonne
The downtime of the tug at Inverness whilst timber is unloaded will be approximately 7.5
hours. Thiswill increase the overall time of around trip by up to half aday.

B. Road Hauling fish feed from Skrettings to Inverness

The haulage cost for fish feed delivered from Skrettings to Inverness = £3.75/tonne
The haulage cost for fish feed delivered from Skrettings to Cromarty Firth = £2.50/tonne.

Assuming the activities for fish feed handling are the same at both Cromarty Firth and
Inverness; the extra road haulage cost = £1.25/tonne
There will also be no downtime of the tug.

The second option which sees fish feed road hauled from Skrettings to Inverness is
substantialy cheaper than the first option which kept the tug with the barge whilst it was
unloaded at Inverness. Road hauling fish feed to Inverness will mean that the tug can be
utilised continuously. For these two reasons; each time the tug and barge deliver timber
to Inverness, fish feed will be road hauled from Skrettings to the port.

This implies that 50% of all transits through the canal will terminate at Inverness and
50% of all transits will terminate at Cromarty Firth.

Number of transitsto Inverness = 26 per annum

Number of transitsto Cromarty Firth = 26 per annum



12. Economic Evaluation

The Economic Evauation section shall determine al capital requirements and annual
operating costs for the tug and barge through the Caledonian Cana. This will then
generate a Required Freight Rate (RFR) for each cargo under various routes. These
figures will provide a good comparison against current road haulage rates. The level of
funding required shall be determined based on the total operating costs.

The annual operating costs shall be broken down into the following:
- Capital Requirements
- Running & Operational Costs
- East Coast costs

The RFR shall then be derived for fish feed and timber for each route throughout the
operational region.

12.1 Capital Requirements

1. Capital Build Requirements:

The designs and drawings for the 11m tug and 36m dumb barge units were sent out to the
following companies in order to obtain estimates for build cost, delivery time, facilities
available and an outline proposal for the build:

Burgess Marine Ltd. of Kent (Barges only)
MacDuff Shipyards Ltd of Aberdeen (Tug only)
Ferguson Group on the Clyde

Harland and Wolff of Belfast

Manor Marine of Dorset

Other companies who showed an interest that have not received the drawings to date are:

MMS Ship Repair of Hull

Kort Propulsion of Kent (who would like to quote for the equipment)
Hepworth Shipyard of Hull

Aveco of Teeside

Richards Drydock (potentially avery dow delivery time)
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Manor Marine

Budget cost for the Modular Tug would be £1,178,000

Budget cost for 1 in no. barge would be £760,000

Budget costs include; the build, accommodation fit out and services, machinery and
systems.

Delivery Time of 50 weeks from the signing of the contract

Facilities available would depend on the start date of the build.

Total build cost for one modular tug and 3 x dumb barge = £3,458,000

Ferquson Group

Budget cost for the Pusher Tug approximately £1.4 million

Delivery time of approximately 10 months subject to equipment availability

Budget cost for the 36m barge approximately £1.3 million

One barge could be delivered at the same time as the pusher tug with subsequent barges
delivered at intervals of 10/12 weeks

Deliveries would be conditional on any pre contracted work at time of order

Total build cost for one modular tug and 3 x dumb barge = £5,300,000

Burgess Marine

Build cost for one 36m Dumb Barge, £865,000.

A delivery time of 4 months per unit or atotal of 10 months for the entire 3 x dumb
barges

Facilities available; workshops and docks in both Portsmouth and Dover

The build program; modular, with fabrication at launch location. Theidea scenario
would be to build all three unitsin a production line alowing improved economies of
scale, with a potential build discount.

Total build cost for 3 x dumb barge = £2,595,000

Harland & Wolff

Harland & Wolff stated that given the size of their facility and equipment, it would not be
cost effectiveto build an 11m tug. However, they have stated that they would be very
interested in building the barges. They provided a build cost for two barges. The cost is
based on building both bargesin parallél.

Build cost for two 36m barges = £1,478,000
This equates to a cost of £739,000 per barge unit
3 x 36m barge units = £2,217,000

Build time for two barges = 25 weeks
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MacDuff Shipyards failed to provide build cost estimates in time for the completion of
this report.

Based on the costs provided, building the tug at Manor Marine and building the 3 x
barges at Harland & Wolff will be the preferred option.

Cost of the pusher tug £1,178,000
Cost of 3 x barges £2,217,000
Total cost of tug & 3 x barges £3,395,000

2. Crane Requirement:

Total cost of HIAB 377E-6 with timber grab/power pack and cradle movement = £78,410
Total cost of 3 x HIAB units/power packs/cradle = £235,230
(Information on thisis shown at the end of section 6)

3. Mobile support unit:

A mobile support van will be required for the following reasons:

- crew transportation

- vessel maintenance

- provisions and store

- access to the tug whilst it operates through the Caledonian Canal

The cost of new Ford Transit Van = £12,000

4. Kitting out the tug and barges:

Thisincludes:
- Mooring Ropes
- Safety Equipment
- Navigation Instruments
- Domestic and Galley Equipment

Mooring Ropes: The cost estimate for mooring ropes for the tug and 3 x barges
= £2,200
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Safety Equipment:  Safety Equipment for the tug includes: EPIRB, Thermal Protection
Suits, First Aid Kit, Man Overboard Strop, Flares, Shapes, Smoke
Canisters, Liferaft, Hydrostatics, Lifgjackets & Lights, Liferings,
Lifering Lines, Radar Reflector
= £3,275

Navigation Instruments: Included in the cost estimate for the tug

Domestic and Galley Equipment:  Thisincludes. Mattresses, Bedding, Galley
Equipment, Cutlery & Crockery
=£1,250

Total cost for kitting out the tug and barges = £6,725

Summary of Capital Requirements

Capital Build Cost = £3,395,000
Crane Cost x 3 = £235,230
Support Van =£12,000

Safety, Mooring & Domestic = £6,725
Total Capital Requirements = £3,648,955

Total Capital Requirements (50% FFG funding) = £1,824, 478
Total Capital Requirements (75% FFG funding) = £912,239

12.2 Running & Operating Costs

1. Capital Amortisation (loan interest and loan repayment):

After a contract lifetime of X years, the tug and barges will be sold for avalue of £Y. In
theory, this should reduce the present value of the initia capita investment. However,
due to the many unforeseen factors with the proposed operation, the value of the tug and
barges after X years shall not be taken into consideration. This will add to the profit
margin in future years.

The loan interest and loan repayment has been calculated based on the assumption of a

full loan at an annual average interest rate of 8% which will be paid over a period of 15
years (dueto the life time of the asset).
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Capital Recovery Factor (8%, 15 years) =

Full loan of £1,824,478 (50% FFG funding)
Thetotal Annual Capita Charge = 1,824,489 x 0.1168 = £213,099

Full loan of £912,239 (75% FFG funding)
Thetotal Annual Capital Charge = 912,239 x 0.1168 = £106,550

2. Crew Wages:

A tug operating through the canal will require 3 crew members. Skipper, Mate/Deckhand
and an Engineer/Deckhand. Crew will work on a two week on/two week off cycle. The

suggested wages for crew operating through the Caledonian Canal are as follows:

Skipper £30,000
Mate/Deckhand £25,000
Engineer/Deckhand £25,000

£80,000

Crew wages = 2 x £80,000 = £160,000
Shore-side support crew east coast = £20,000

Total crew wages = £180,000

3. Provisions and Store:
Thisisbased on £10 per person per day

Provisions& Store = £10/day x 3 crew x 335 (365 — 30 days canal closure per year)
= £10,050
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4. Fuel Consumption:

The fuel consumption section will be broken down into the following:
- Fuel Consumed by the tug
- Lub. Oil consumed by the tug
- Fuel consumed by the crane on each barge

Fuel consumed by the Tug:

To estimate the total fuel consumed by the tug throughout the year, a full cycle of the tug
has been broken down into individual legs. Thisis shown in appendix 3. A total of two
return transits through the cana will ensure that the tug has completed a full cycle of
events.

The fuel consumption has been calculated based on the specific fuel consumption of the
tug under various load conditions over a range of speeds. The tug will operate at 6.5
knots in open water and 5.0 knots in the man-made canal sections.

Thetotal fuel consumed by the tug calculated in appendix 3 = 185,484 litres per annum
Fuel consumption per annum = 157.66 tonnes

Current Marine Diesel Oil cost = £460/tonne
Total cost of fuel per annum = £72,524

Road Haulage Comparison:

The total volume of fuel consumed by the equivalent routes via road haulage = 389,422
litres (this was cal culated in section 9)

Current road diesel cost = £1.04/litre (June 2009)

Total fuel cost for road haulage = £404,999 per annum

It is clear to see that the fuel cost of the tug is only afraction of the cost when compared
to road haulage (19%).

Lub. Oil:

Lub. Oil consumed by the tug will be very minimal for the first 5 years of operation. It
has been estimated that the tug will consume 0.5 tonnes of lub. oil per annum.

Cost of Lub. Qil = £2//litre

0.5 tonnes = 588 litres
Total cost of Lub. Oil per annum = £1,176
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Crane Fuel Consumption:

The 3 cylinder - 20HP engine used to power the loader crane will consume up to 15 litres
of fuel per hour.

Assuming timber discharge rate = 60 tonnes per hour

Unloading 753 tonnes = 12.55 hours

Assuming fish feed loading rate = 60 tonnes per hour

Loading 300 tonnes = 5 hours

Crane operating time = 17.55 hours
Fuel consumption per visit = 263 litres
Number of east coast visits = 52 per annum

Total fuel consumed per annum = 13,676 litres
Total fuel per annum = 11.62 tonnes

Marine Diesel Oil cost = £460/tonne
Total cranefuel cost per annum = £5,347

Total Fuel Consumption = £72,524 + £1,176 + £5,347 = £79,047

5. Maintenance & Surveys:

As stated in section 7; the Maintenance of the tug and barges will be very minimal for the
first 5 years of operation. Once every 3 years the tug and barges will be dry docked, anti-
fouled, re-painted, and undergo any repairs.

An average estimate for the first 5 years of operation = £38,000 per annum

This cost will also include any surveys for the tug and barges athough the barges may
not require surveys.

6. Insurance:

Thisis based at 1% of the capital investment per annum. The risk of complete loss of the
tug and bargesis practically zero due to the sheltered operational region.

Total Capital Requirements = £3,630,230 (including a crane on each barge)
Insurance = £36,302
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7. Caledonian Canal Dues:

The cost of freight along the canal = 1p per tonne kilometre

The cana isroughly 90 kilometresin length

Timer load = 754 tonnes

Fish Feed load = 300 tonnes

Road trip through the canal = 754 x 90 + 300 x 90 = £948

Based on 52 return transits of the canal per annum; annual canal dues = £49,296

British Waterways have stated that they will reduce charges if canal dues reduce the
financia viability of a service through the canal.

8. Administration:

The management of the operation along with administrative expenses have been
estimated at £50,000 per annum.

9. Mobile Support Unit:

Annual costs for the mobile support van include: Insurance, Road Tax, Servicing, MOT,
Maintenance and fuel consumption. The mobile support van will do an estimated 20,000

miles per annum. Thiswill be charged at an average rate of 40 pence per mile.

Total running cost of the support unit = £8000 per annum

12.3 East Coast Requir ements

Operations on the east coast consist of
- Port Dues at Inverness and Cromarty Firth
- Stevedoring/cargo handling at each port
- Road Feeder legs to each port
Details of these activities are provided in section 11.
Port Dues for both Inverness and Cromarty Firth = £37,895 per annum

Stevedoring costs assuming a crane on each barge = £28,080 per annum

Road haulage costs for the east coast = £157,552 per annum

Total east coast operating costs = £223,527 per annum
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124 Summary of Operating costs

Capital Items Cost £
Tug & 3 x barges 3,395,000
3 x cranes & crane movement 235,230
Support Van 12,000
Safety, Mooring & Domestic 6,725
3,648,955
Capital with 50% FFG 1,824,478
Capital with 75% FFG 912,239

Operating Costs

Cost/annum £

Loan interest/repayment (50% FFG) 213,099
Loan interest/repayment (75% FFG) 106,549
Crew Wages 180,000
Provisions & Store 10,050
Fuel Consumption Tug 72,524
Lub. Qil Tug 1,176

Crane Fuel Consumption 5,347
Maintenance & Surveys 38,000
Insurance 36,302
Canal Dues 49,296
Administration 50,000
Mobile Support Unit 8,000
assuming 75% FFG 557,244
assuming 50% FFG 663,794

East Coast Costs

Port Dues 37,895
Stevedoring 28,080
Road Haulage 157,552
223,527
Annual Operating Costs with 75% FFG, 0% MSRS 780,771
Annual Operating Costs with 50% FFG, 0% MSRS 887,321
Annual Operating Costs with 75% FFG, 10% MSRS 713,349
Annual Operating Costs with 50% FFG, 10% MSRS 819,899
Annual Operating Costs with 75% FFG, 20% MSRS 645,927
Annual Operating Costs with 50% FFG, 20% MSRS 752,477
Annual Operating Costs with 75% FFG, 30% MSRS 578,505
Annual Operating Costs with 50% FFG, 30% MSRS 685,054
Annual Operating Costs with 75% FFG, 35% MSRS 544,794
Annual Operating Costs with 50% FFG, 35% MSRS 651,343

When adding % MSRS, the figure excludes loan interest/repayment as
this has already been funded by the FFG

Table of Annual Operating Costs

10

11

12
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The best quoted price for the build of 1 tug and 3 x barges

3 x HIAB crane with cradle and cradle movement for each barge

Taking the maximum FFG available of 75%

Loan interest and repayment with a 75% FFG

6 crew members (3 crew at two week on/two week off) on the tug plus shore side support
Calculated from 52 return transits under various load conditions

Based on the volume of cargo handled per annum

Based on forklift requirements for fish feed

50% FFG, 0% M SRS — this should be regarded as the worst case grant scenario
75% FFG, 10% MSRS —thisisamore likely level of grant funding

75% FFG, 20% M SRS —this could be a possible level of grant funding

75% FFG, 35% M SRS —thisis the absol ute maximum level of grant funding

The calculation for the reduction in annual operating costs based on MSRS funding does
not include a reduction in loan interest and loan repayments. Therefore, it will be up to
the operating company to fund the loan interest and |oan repayments.

For the purpose of calculating a RFR for timber and fish feed delivery, the four
highlighted Annual Operating Costs shown in the table above shall be used. These are:

Funding Operating Costs (£)
50% FFG, 0% M SRS 887,321
75% FFG, 10% MSRS 713,349
75% FFG, 20% M SRS 645,927
75% FFG, 35% MSRS 544,794
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125 TheRequired Freight Ratefor timber and fish feed delivery

The average freight rates for the volume of cargo transported under various levels of
grant funding are as follows:
Initial volume of cargo transported = 54,808 tonnes per annum

Funding RFR (£/tonne)
50% FFG, 0% M SRS 16.19

75% FFG, 10% MSRS 13.01

75% FFG, 20% M SRS 11.79

75% FFG, 35% MSRS 9.94

Freight rates will vary between timber and fish feed delivery based on; the motoring time,
the delivery time and the volume of cargo transported.

Timber:

Each transit will see 754 tonnes of timber transported from numerous timber access
points on the west coast to the timber processing plants on the east coast. The motoring
times from timber access points on the west coast to the cana entrance at Corpach will
need to be factored in to the calculation for the RFR. For example; the RFR of shipping
timber through the canal from a timber access point in Loch Sunart will be greater than
the RFR from Corpach. This is due to the difference in motoring distance between
Corpach and Loch Sunart.

The RFR for timber transportation excludes the cost of loading timber into the barge on
the west coast. Due to the commercially sensitive nature of the timber market, it has not
been possible to obtain pier dues and cargo handling costs. It is assumed that the people
involved in the timber industry who read this report will be familiar with these costs.

Fish Feed:

For every transit through the canal, a total of 300 tonnes of fish feed will ether be
delivered to the fish feed distribution centres (Corpach and the MRC) or to the individua
fish farms on the west coast. As with timber, the motoring time for fish feed delivery
varies for individua fish farms. For example; the RFR for fish feed delivery to an
individual fish farm in The Sound of Mull will be more expensive than delivering large
volumes of feed to Corpach.

75



Calculating the RFR for timber and fish feed delivery

The map below shows al of the fish farms (circled in red) and timber access points
(circled in black) within the operational region on the west coast. For calculating the
RFR from timber access points and to fish farms/distribution centres, the operational area
has been split up into three regions (A, B and C). The motoring times from the canal
entrance at Corpach to the timber access points are as follows:

Timber Access Point Motoring Time Motoring Round Trip

1 0 hours 0 hours

2 3.5 hours 7 hours

3 5.5 hours 11 hours

4 4.5 hours 9 hours

5 4.5 hours 9 hours

6 7 hours 14 hours
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Map showing fish farms and timber access points on the west coast
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The RFR for timber and fish feed delivery to various locations throughout the west coast
has been calculated for the four levels of grant funding. The calculations for the various
freight rates for both timber and fish are shown in appendix 4. These calculations are
based on afunding level of 75% FFG and 10% M SRS.

50% FFG & 0% MSRS
Fish Feed Delivery Timber Delivery to the east
Destination Delivery Cost/tonne Origin Delivery Cost/tonne
Corpach £15.03 Corpach £12.83
The MRC £22.12 The MRC £13.83
Region B £25.16 Loch Etive £13.83
Region C £29.12 Lochaline £13.83

Isle of Mull £13.83

Loch Sunart £14.83
75% FFG & 10% MSRS
Fish Feed Delivery Timber Delivery to the east
Destination Delivery Cost/tonne Origin Delivery Cost/tonne
Corpach £12.07 Corpach £10.03
The MRC £17.77 The MRC £11.03
Region B £20.21 Loch Etive £11.03
Region C £23.47 Lochaline £11.03

Isle of Mull £11.03

Loch Sunart £12.03

75% FFG & 20% MSRS
Fish Feed Delivery Timber Delivery to the east
Destination Delivery Cost/tonne Origin Delivery Cost/tonne
Corpach £10.94 Corpach £9.07
The MRC £16.10 The MRC £10.07
Region B £18.31 Loch Etive £10.07
Region C £21.26 Lochaline £10.07

Isle of Mull £10.07

Loch Sunart £11.07

75% FFG & 35% MSRS
Fish Feed Delivery Timber Delivery to the east
Destination Delivery Cost/tonne Origin Delivery Cost/tonne
Corpach £9.22 Corpach £7.49
The MRC £13.58 The MRC £8.49
Region B £15.44 Loch Etive £8.49
Region C £17.93 Lochaline £8.49

Isle of Mull £8.49

Loch Sunart £9.49

Tables showing delivery costs for timber and fish feed with various levels of grant funding
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Delivery Cost Statement based on 50% FFG, 0% M SRS funding:

When transporting 15,600 tonnes of fish feed and 39,208 tonnes of timber on 52 return
transits through the canal each year, the cost of fish feed delivery to destinations on the
west coast will range from £15.03 up to £29.12/tonne. The cost of timber delivery from
west coast timber access points will range from £12.83 up to £14.83/tonne. These values
have been calculated to cover al operating costs based on this level of Government
subsidy.

Ddlivery Cost Statement based on 75% FFG, 10% M SRS funding:

When transporting 15,600 tonnes of fish feed and 39,208 tonnes of timber on 52 return
transits through the canal each year, the cost of fish feed delivery to destinations on the
west coast will range from £12.07 up to £23.47/tonne. The cost of timber delivery from
west coast timber access points will range from £10.03 up to £12.03/tonne. These values
have been calculated to cover al operating costs based on this level of Government
subsidy.

Delivery Cost Statement based on 75% FFG, 20% M SRS funding:

When transporting 15,600 tonnes of fish feed and 39,208 tonnes of timber on 52 return
transits through the canal each year, the cost of fish feed delivery to destinations on the
west coast will range from £10.94 up to £21.26/tonne. The cost of timber delivery from
west coast timber access points will range from £9.07 up to £11.07/tonne. These values
have been calculated to cover all operating costs based on this level of Government
subsidy.

Delivery Cost Statement based on 75% FFG, 35% M SRS funding:

When transporting 15,600 tonnes of fish feed and 39,208 tonnes of timber on 52 return
transits through the canal each year, the cost of fish feed delivery to destinations on the
west coast will range from £9.22 up to £17.93/tonne. The cost of timber delivery from
west coast timber access points will range from £7.49 up to £9.49/tonne. These values
have been calculated to cover al operating costs based on this level of Government
subsidy.

As previously stated, the RFR for timber transportation does not include the cost of
loading timber into the barges on the west coast. It was not possible to obtain these
figures due to the nature of the timber market. Likewise for fish feed delivery, the quoted
delivery costs to Corpach and the MRC does not include pier dues or shuttle-run
requirements. Based on these charges, there will be an added value when transporting
fish feed direct to west coast fish farms. There are too many possible combinations to go
into any further detail at this stage. It isintended that the company operating the tug and
barge will have the operational knowledge to calculate these further costs.
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Road Haul age comparison costs:

The Forestry Commission has stated that an average haulage cost throughout the
Highlands at a distance of 51.74 miles will be between £10-12 per tonne. Thisis
based on the assumption of an empty backhaul and may be reduced with the
ability to secure a backload. However, many of the lorries transporting timber do
so on timber skeleton trailers which are not compatible with other cargoes.

A timber processing plant stated that they currently receive timber deliveries from
95 miles away on the west coast at a rate of around £16/tonne.

Current fish feed delivery costs to individua fish farms on the west coast range
from £34 - £37/tonne.

Based on these current figures for timber and fish feed delivery throughout the
Highlands, the proposed operation through the Caledonian Cana will be very
economically appealing. Assuming alevel of grant funding, the tug and barge operation
would be very competitive with road haulage.

It should be noted that the figures for both timber and fish feed delivery should be
regarded as the absolute maximum values. A conservative/pessimistic approach has been
taken when generating these figures. Ways in which these freight rates will reduce:

An increased volume of fish feed within the barge as well as transporting
timber on the backhaul; one haulage company consulted during this project
stated that they transport around 5,000 tonnes of timber per annum from
forestsin the east to the west.

A reduction in the time taken for a round-trip through the cana brought about
by a crew member operating the lock systems within the canal outside of
opening hours. Thiswill increase the volume of cargo transported per annum.
An Increased volume and range of cargoes from customers once the service is
up and running.

The capital build costs may be reduced due to the current economic climate.

A reduction in the following running costs, crew wages, fuel consumption
through tank testing, Maintenance and Surveys because of new builds, canal
dues and port dues.

If the company operating the tug and barge(s) also operated lorries, there
would be a significant reduction in road haulage costs on the east coast.
Working alongside road haulage companies.

All of these factors could lead to a significant reduction in the annual operating costs of
the tug and barge service. This will lead to a reduction in the Required Freight Rate for
timber and fish feed delivery through the Caledonian Canal.
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13.

Cargoes

Summary

There are sufficient volumes of timber and fish feed activity throughout the
chosen operational region to sustain a service operating through the Caledonian
Canal.

Aninitial start-up volume of 54,808 tonnes of timber and fish feed will be
transported through the canal. Thereis the potential to increase this volume once
atimetabled service has been established.

There will be afurther demand for fish feed delivery to the fish farms south of the
Isle of Kerra.

The general feeling for many of those involved in the timber industry throughout
the Highlands is that there is a huge potentia to transport timber through the
Caledonian Canal. Timber output is due to increase on an annual basis for the
next 15 years due to the rising maturity of forests. A large proportion of this
timber is expected to be felled from the Lochaber region.

There are many sea-locked forests on the west coast which offer littleif no public
road access.

The demand for timber to Balcas, Norbord and Gordon’s will no doubt increase
the volume of timber movement from the west.

Other cargoes such as road salt and waste can be transferred onto the canal at a
later stage once aregular service has been established.

Customers will only commit volumes to an operation through the canal if costs
are favourable against road haulage over an equivalent distance.

ar Concept

Modul

Thereisthe need for a purpose built vessel which will address all operationa and
technical issues.

A single pusher tug with three separate barges will provide ultimate flexibility for
transporting a range of cargoes. The modular concept will lend itself to growth
and devel opment; as demand increases, further barges will be built to match
necessary cargoes.

Each barge will have its own cargo handling facility. Theinstallation of acrane
onboard each barge will give atotal cargo handling saving of £164,075 per annum
when handling 54,808 tonnes.

Thetotal cost of atug & 3 x barges = £3,395,000

Service and Capacity

The barge can carry a maximum timber load of 754 tonnes

The required volume of fish feed to the chosen fish farms once every 6 days has
been estimated at 300 tonnes

The initial volume of cargo transported per annum = 54,808 tonnes
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Environmental Benefits
The total lorry miles saved = 427,936 miles per annum
The total fuel saving = 203,938 litres per annum
There will be a huge reduction in lorry miles throughout the Highlands
There will be areductionin HGV traffic through fragile local communities
There will be reduced damage to public roads by the remova of HGV traffic
There will be benefits to other industries such as the tourist industry
There are many letters of support for a operation through the Caledonian Canal

Grant Funding
- Both the Scottish Government and Forestry Commission have indicated a high

level of support towards this project. A tug and barge service through the
Caledonian Canal covers awide range of activities and paints the bigger picture
for timber and fish feed transportation throughout the Highlands.
Numerous people consulted throughout this project have stated that all of the
groundwork and research to date will help secure grant funding.
In terms of investment and capital requirements; it is better to start off small and
develop aservice once al of the operational issues have been addressed through
practical experience.

Economic Evauation
- The Economic Evaluation highlighted that the proposed operation through the
Caledonian Cana will be very competitive with road haulage as long as it can
secure a level of grant funding. The calculated freight rates for timber and fish
feed delivery through the Caledonian Canal should be regarded as the absolute
maximum values and in reality will reduce considerably.

Road Haulage Companies
- Working in partnership with local road haulage companies will be of high
importance to the success of a commercial venture through the Caledonian Canal.
If a haulage company(s) was involved in the tug and barge operation, they would
be able to provide the cargo handling and road feeder requirements. An
established haulage company may also be able to commit volumes to the
operation.
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16.  Appendices

Appendix 1. Calculation of lorry miles saved

A. Timber west to east
B. Fish Feed east to west
C. Timber east to west

A. Timber west to east

Of the 40,000 tonnes of timber per annum from the west coast; 50% (20,000 tonnes) shall
be delivered to Balcas, 25% (10,000 tonnes) to Norbord and the other 25% (10,000
tonnes) delivered to Gordon’s. To estimate the number of lorry miles saved; the timber
delivered to Gordon’s and Norbord shall terminate at the Port of Inverness and the timber
delivered to Balcas will terminate at Cromarty Firth.

The first stage is to calculate the number of road miles from the 6 timber access points
shown in section 4 to the two ports (Inverness and Cromarty Firth) where timber will
terminate for the three timber processing plants.

Timber Access Balcas (Cromarty Norbord Gordon's
Point Firth) (Inverness) (Inverness)

1 90 66 66

2 121 97 97

3 127 103 103
4 128 126 126
5 128 126 126
6 135 111 111

Number of lorry miles from timber access points on the west coast to the three timber processing plants

- The distance from timber access point number 3 is assumed at the top end of
Loch Etive

- The distance from timber access point number 5 on The Isle of Mull is taken
from Lochaline on the mainland

- The distance from timber access point number 6 is assumed at the top of Loch
Sunart

A high percentage of timber currently travelling east along the Great Glen is felled in
forests around Corpach. It will be assumed that 50% of the projected volume (20,000
tonnes) of timber will be loaded at Corpach (timber access point 1). The other 50%
(20,000 tonnes) will be transported from the five other timber access points south of
Corpach. For ease of road mile estimates, an average road distance has been calculated
from the 5 timber access points south of Corpach to Inverness and Cromarty Firth.

Average distance from timber access pointsto Inverness = 112 miles
Average distance from timber access points to Cromarty Firth = 127 miles



Norbord and Gordon’'s (Inverness)

Of the 20,000 tonnes to Inverness; 10,000 tonnes shall be transported from Corpach (66
miles) and 10,000 tonnes shall be transported from timber access points (112 miles).

10,000 tonnes = 385 lorry movements with 26 tonne loads

Total lorry milesto Inverness = 385 x 66 + 385 x 112 = 68,505

100% of the backhaul shall be assumed empty due to timber trailers which are non-
compatible with other cargoes

Total round trip lorry miles = 2 x 68,505 = 137,010

Balcas (Cromarty Firth)

Of the 20,000 tonnes to Cromarty Firth; 10,000 tonnes shall be transported from Corpach
(90 miles) and 10,000 tonnes shall be transported from timber access points (127 miles).

10,000 tonnes = 385 lorry movements with 26 tonne loads
Total lorry milesto Cromarty Firth = 385 x 90 + 385 x 127 = 83,545

100% of the backhaul shall be assumed empty due to timber trailers
Total round trip lorry miles = 167,090

Total lorry miles for 40,000 tonnes of timber from the operational region on the west
coast to Balcas, Norbord and Gordon’s = 304,100 miles.

B. Fish feed east to west

A total of 15,600 tonnes of fish feed per annum equates to 52 transits through the canal
with 300 tonne loads. A flatbed trailer can transport 24 one tonne bags of feed.
Total number of lorry movements for the 15,600 tonnes of feed = 650

Approximately 50% (150 tonnes per transit) of all fish feed shall terminate at the MRC,
33% (100 tonnes per transit) of fish feed shall be unloaded at Corpach and roughly 17%
(50 tonnes per transit) shall be delivered to the individual fish farms that are large enough
to receive feed delivery by sea.

The road distances for fish feed delivery from Skrettings are as follows:

Location Road miles  Notes

MRC 123 delivery to the smaller Scottish Seafarm sites
Corpach 90 delivery to the 3 larger Marine Harvest sites

Kishorn 71 the larger sites within the operational region currently

receive seadelivery viaKishorn. For comparison; the
road milesto this location shall be used.
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The MRC

Of the 15,600 tonnes of fish feed per annum; a total of 325 lorry movements shall be to
the MRC (50% of 650 lorry movements).

Total lorry miles from Skrettings to the MRC = 325 x 123 = 39,975

50% of the backhaul journey shall be assumed empty due to the lack of cargo moving
from this region

Total round trip lorry miles = 59,963

Corpach

Of the 15,600 tonnes of fish feed per annum; a total of 217 lorry movements shall be to
Corpach for delivery to the larger Marine Harvest sites on Loch Linnhe (33% of 650 lorry
movements).

Total lorry miles from Skrettings to Corpach = 217 x 90 = 19,530
50% of the backhaul journey shall be assumed empty

Total round trip lorry miles = 29,295

Kishorn

Of the 15,600 tonnes of fish feed per annum; a total of 108 lorry movements shall be to
Kishorn (17% of 650 lorry movements).

Total lorry miles from Skrettings to Kishorn = 108 x 71 = 7,692
50% of the backhaul shall be assumed empty
Total round trip lorry miles = 11,538

Total lorry milesfor 15,600 tonnes of fish feed = 100,796 miles.

C. Timber east to west

Assuming 5,000 tonnes of timber per annum shall be transported from forests around
Inverness to BSW Kilmallie adjacent to Corpach.
An equivaent road haulage distance = 60 miles

5,000 tonnes = 192 lorry movements with 26 tonne loads

Total lorry milesto Corpach = 192 x 60 = 11,520

100% of the backhaul shall be assumed empty due to timber trailers
Total round trip lorry miles = 23,040
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Total lorry miles

The tota lorry miles saved for the 40,000 tonnes of timber moving east, 16,500 tonnes of
fish feed and 5,000 tonnes of timber moving west through the Great Glen equates to
427,936 miles per annum.

Appendix 2 Stevedoring Companies

2.1 Cromarty Firth Stevedoring Companies

1. Highland Stevedoring Ltd:

Highland Stevedoring are unable to handle timber through the port. They have quoted
prices for fish feed handling based on the assumption that a barge will have its own
loading capabilities.

Fishfeed-  £1.60/tonne from storage shed to quayside (2 men; one to forklift, one to
move pallets)
£4.40/tonne direct from Skrettings onto the quayside (3 shuttle lorries and
2 men on the quayside)

2. Bannerman Transport:

Bannerman Transport did not provide stevedoring costs for fish feed handling through the
port.

3. Global Logistics:

Timber - £3.75/tonne to discharge timber from barge onto a lorry. This includes
cranes, stevedores and supervision.

Fish Feed -  £6.80/tonne fish feed direct from Skrettings into a barge
£3.80/tonne from lorry into barge (around £3.00/tonne road haulage cost)
£7.55/tonne fish feed direct from Skrettings into a barge via quayside
storage shed
£4.55 from lorry into storage shed, then from storage shed into a barge
(around £3.00/tonne road haul age cost)
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2.2 Inverness Stevedoring Companies

1.Scotline

Timber -

Fish feed -

£1.40/tonne from the barge to a stockpile

£1.25/tonne from a stockpile onto atimber trailer

No need for stevedoring if the barge has its own crane, direct onto lorry
£4.00/tonne from lorry into storage, movement to quayside and loading
into barge

£2.50/tonne direct from curtain-sider to quayside and loading into barge
£1.50 - £2.00/tonne for forklift off lorry into storage shed, then forklift to
quayside

No need for stevedoring if barge has its own crane, direct from lorry into
barge

2. Highland Stevedoring Ltd.

Highland Stevedoring are unable to handle timber through Inverness. They have
provided quotes for fish feed handling with the assumption that the barges will be
equipped with their own cranes and operators.

Fish feed -

£5.20/tonne for forklift off lorry into storage shed (1 man employed over 2
full days), then forklift from storage to quayside (2 men employed for a
day)

£3.20/tonne direct from lorry into barge (2 men employed on quayside for
2 days)

3. Global Logistics

Timber -

Fish Feed -

£3.75/tonne to discharge timber from barge onto a lorry. This includes
cranes, stevedores and supervision.

£8.32/tonne fish feed direct from Skrettings into a barge via quayside and
storage shed.
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Appendix 3. Fuel Consumption of the Tug

Transit through the Caledonian Canal

Total length of the canal = 51.06 Nautical miles (excluding lock flights)
Length of fresh water lochs within the canal = 35.0 Nautical miles
Length of cana sections = 16.06 Nautical miles

Transit speed through the canal sections = 5.0 knots
Transit speed through open Lochs = 6.5 knots

Load Condition Fuel Consumption 5.2 knots Fuel Consumption 6.5 knots
Timber full load 66 I/hr 96 I/hr
Fish Feed half load 55 1/hr 73 1/hr

Motor Time open lochs = 5.38 hours
Motor time cana sections = 3.09 hours

Waiting timein locks throughout the canal = 5.58 hours
Fuel Consumption when in locks =35 I/hr
Fuel Consumed transiting all locks = 195 litres

Fuel Consumption timber = 5.38 x 96 + 3.09 x 66 + 195 = 915 litres
Fuel Consumption fish feed = 5.38 x 73 + 3.09 x 55 + 195 = 758 litres
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Average Nautical Load
Leg miles Motor Time (hrs) Condition
1 Timber Access Point - Corpach 30 4.62 full
2 Caledonian Canal (timber) 51 8.42 full
3 Muirtown - Cromarty Firth (timber off, fish feed on) 24 3.7 full
4 Comarty Firth - Muirtown 24 3.7 half
5 Caledonian Canal (fish feed) 51 8.42 half
6 Corpach - MRC 25 3.85 half
7 MRC - Fish Farms 40 6.15 light
8 Drop empty barge - pick full load (timber) 30 4.62 light/tug
9 Timber Access Point - Corpach 30 4.62 full
10 Caledonian Canal - Inverness (timber off) 51 8.42 full
11 Inverness - Cromarty Firth (tug only) 24 3.7 tug
12 Cromarty Firth - Muirtown (fish feed) 24 3.7 half
13 Caledonian Canal 51 8.42 half
14 Corpach - MRC 25 3.85 half
15 MRC - Fish Farms 40 6.15 light
16 Drop empty barge - pick full load (timber) 30 4.62 light/tug
Fuel Consumed Total fuel consumed
Fuel Consumption (litres/hr) | (litres) % increase (reason) (litres)
1 96 444 0 444
2 96(lochs) / 66(canal) 915* 0 915
3 96 355 5% (berthing at port) 373
4 73 270 0 270
5 73(lochs) / 55(canal) 758* 0 758
6 73 281 15% (waiting at Corpach & MRC) 323
7 50 307 15% (visiting fish farms & waiting) 353
8 50/45 219 5% (drop empty, pick up loaded) 230
9 96 444 0 444
10 96(lochs) / 66(canal) 915* 0 915
11 45 167 5% (berthing at port) 175
12 73 270 0 270
13 73(lochs) / 55(canal) 758* 0 758
14 73 281 15% (waiting at Corpach & MRC) 323
15 50 307 15% (visiting fish farms & waiting) 353
16 50/45 219 5% (drop empty, pick up loaded) 230
7134

* Calculated fuel consumption through the Caledonian Canal for timber and fish feed loads

This spreadsheet has calculated that for two round trips through the Caledonian Cand
including all fish feed and timber movements either side of the canal, atotal of 7134 litres
of fuel will be consumed by the pusher tug. This figure takes into account the transit
distance, the fuel consumed under various load conditions with an allowance for
manoeuvring, time sat idle and berthing of the tug and barges.

Number of return transits per year = 52 (or 26 full cycles as calculated previously)
Total fuel consumed by the tug per annum = 26 x 7134 = 185, 484 litres
Number of tonnes of fuel consumed per annum = 157.66 tonnes
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Appendix 4. RFR with 75% FFG & 10% MSRS

Funding of 75% FFG and 10% M SRS equates to an average RFR of £13.01/tonne
Annual Operating Costs = £713,349
Daily Operating Costs = £1,954

Fish Feed Delivery:

Of the 48 hours operating time on the west coast, it has been estimated that 36 hours will
be spent delivering fish feed.

36 hours=1.5x £1,954 = £2,932 or £81.40/hour

Assuming 100 tonnes is delivered to both Corpach and The MRC and 100 tonnes is
delivered to fish farms within regions B or C, the return round trip times are as follows:

Destination ~ Motoring Round Trip Unloading Time Total Time
Corpach 0 15 1.5 hours
The MRC 7 15 8.5 hours
Region B 10 15 11.5 hours
Region C 14 15 15.5 hours
Fish Feed Delivery to Corpach = % =£1.22/tonne

Fish Feed Delivery to The MRC = % = £6.92/tonne

Fish Feed Delivery to Region B = % = £9.36/tonne

Fish Feed Delivery to Region C = % = £12.62/tonne

The figures quoted above are for fish feed delivery once the tug and barge has exited the
Caledonian Canal at Corpach.

The cost to transport fish feed from the east coast through the Caedonian Candl,
assuming atransit time of 40 hours from Cromarty Firth, with a 300 tonne load =
40" 81.40

= £10.85/tonne
300
Destination  Tota delivery Cost/tonne
Corpach £12.07
The MRC £17.77
Region B £20.21
Region C £23.47
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The quoted delivery costs to Regions B and C are the costs to the individual fish farms
within that region. The cost for fish feed delivery to Corpach and The MRC does not
include any pier dues at either location, nor does it include shuttle-run requirementsto the
individual fish farms. Because of these extra charges, there will be an added value when
delivering fish feed direct to individual fish farms.

For aload of 300 tonnes; 100 tonnes shall be delivered to Corpach, 100 tonnesto The
MRC and 100 tonnes shall be delivered to fish farms within Region C.

Destination Load Deivery Cost/tonne Total delivery Cost (£)
Corpach 100 £12.77 1,277
The MRC 100 £17.77 1,777
Region C 100 £23.47 2,347
£5,401

Total transits per annum = 52
Total delivery cost per annum = £280,852

Required Timber Turnover per annum = £713,349 - £280,852 = £432,497

One would usually assume that the backhaul transit for the tug and barge through the
canal would generate the same income as the head haul. However, due to a significant
reduction in fish feed transported on the backhaul, the turnover generated will be far less.

Timber Ddlivery:

Required Timber Turnover = £432,497 per annum

Total volume of timber transported = 39,208 tonnes

The average RFR for timber delivery = £11.03/tonne (the average cost to transport timber
from the timber access points on the west to the timber processing plants on the east).

Based on the motoring times to the timber access points and assuming an average freight
rate of £11.03/tonne with equal volumes of timber transported from each timber access
point, the freight rates are as follows,

Number Location Delivery Cost/tonne (£)
1 Corpach £10.03
2 The MRC £11.03
3 Loch Etive £11.03
4 Lochaine £11.03
5 Isle of Mull £11.03
6 Loch Sunart £12.03

Thiswill generate an average timber RFR of £11.03/tonne
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