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A CREDIBLE PATTERN FOR MORAY FIRTH

DEVELOPMENT

CREDIBLE ACTIVITY

PROPOSED OPERATORS

POSSIBLE SPONSORS

- Fropax

Food Freezing: - J. Lyons

{fish, peas, raspberries) Union Internahonal (Vesty)
Associated Fisheries (Fraser)

Production of board by new ﬁrocesses Bonawood Consolidated Goldfields

- from Highland timber and/or West
Indian sugar cane fibre :

Henckell Du Buisson

Salvesen
John Laing

Mineral processing:using lmported
and lacal ores (aluminium; i iron;
ferro-alloys, etc)

Mining local ores

Rio Tinto Zinc
Consolidated Goldfields
Continental Mining

Robertson Research

Rio Tinto Zinc
Consolidated Goldfields
HIDB _
Continental Mining
Robertson Shipping

Manufacturers of petrochemicals

Invergordon Chemical

F.G. Thomson & Associates

and derivatives: fertilisers, Enterprises Rexall Chemical
plastics ' ' Consolidated Goldfields
Rio Tinto Zinc
Hamilton Brothers
HIDB
Developmeni & manufacture of ALl Welders Industrial Reorganisation
special purpose machinery: welding; Cable Belt Corporation
conveying; laminating Graviner (Gosport) Solar Industries
. Graviner (Gosport)
UKAEA : _
Supply of natural gas or crude oil Total _ Total
(imported initially but later taken Hamilton Brothers Rio Tinto Zinc
from Moray Firth-if drilling successful HIDB
Recruitment and supply of unskilled Highlands and [slands HIDB

and semi-skilled labour;production of
electricity and steam; provision of

local storage, handling and transport;
fuels, water, effluent dlsposal facili-
ties efc,

Development
Corporation




-3-

SECTION |

A CREDIBLE PATTERN

The Highlands and Islands Development Board (HIDB) invited Product Planning
Limited (Proplan) to study the cre’d_ibilﬂy of major industrial development in
the Moray Firth area. The conclusions reached are that development is

~ credible following a pattem shown opposite and that with growth at a manage-

™

able pace the area could have a population of 250,000 within. 15-20 years.
To establish this Proplan ahalysed the existing human and material assets of .
the area. Activities weré then listed which prima facie might be introduced
into the area or if already established on a modest scale be expanded. The
credibility of such developments was assessed mainly by interviewing individ-
vals who were in a position to promote them through the organisation they .
represented or by their own actions. If those approached were sufficiently.
interested in the possibility outlined to them that they sought discussions

with HIDB then c.r:edibilify was established for the purposes of this study, |

The proposed industrial developments arg outlined in section 2 with proposals
for action by HIDB to promote them. In section 3 the setting up of an
Industrial Development Corporation is proposed to take shares in local

* enterprise and provide a comprehensive service to local industry.

The actions that it is suggested be taken towards providing the requisite infra-
structure are summarised in section 4. These are mainly based on an examination -
set out in Appendix 1 of the problems involved in providing for the build-up of

labour and services that developing industries will require.

Appendices 2 and 3 contain more detailed ahalyses' and descriptions of the
opportunities in the food and petrochemical industries drawn in part from

earlier studies.




SECTION 2,

PROPOSED INDUSTRIAL DEVELOPMENTS -

In this section, the principal industrial developments whose credibility
has been established are outlined and the action it is proposed be taken

to promote them is summarised.

In most cases, it is suggested that the Board’s first step should be to

make contact with all those who have expressed interest in a particular

“development with the object of agreeing how its feasibility should be

established and what contribution HIDB and the interested parties should

 moke to such a study.
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2.1

" Food Processin g

. Food in the form of meat and fish is :perhaps the most widely-recognise'd

asset of the Scofhsh nghlcmds and as such has formed the main plank |

of past diversification studies. However, no significant developments

‘have yet.taken place in the-lntrgduchon of Iarge scale food processing,

in this area. The nearest approach to this was Lord Leverhulme's

unfortunate venture which was sound in éonc_epr but failed primarily

“because of personality conflicts and the country's economic situation

" at that time,

In more recent years the fragmented pattern of production. and the
distance from the main markets have militated .ogainsr the establishment
of Iarge scale ventures in the food field. Despite this, . developmenfs
have been takmg place in adlucent areas such as the continved buuld
up of the Baxter Organisation at Fochabers, Unilever at_Fraserburgh,

Nestle at Peterhead and Ross Group at Stomoway.

Ventures taking place nearer the "centre" of the Highland area viz
Inverness;, have been small and entrepreneurial in character. Despite

the interest and enthusiasm of their promoters, these small opérations

" have not been conspicuously successful and appear to have suffered

from poor management, lack of copital and the drawbacks of size. ,

Proplan consider that successful development of the food industry in
the Moray Firth area will depend onthe attraction of larger food com-

' panies who, in furn, need to be convinced that the raw materials are

present in sufficient quantities to meet their scale of operations.

1. Resources

Examination of the agriculturdl and fishery resbuf-:_:es of the
Highlands and Islands shows that the total value of fish and meat
is currently of the order of £4 million and £2 million per annum
respeciively. In addition there are significant quantities of

potaioes, barley and cats.
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.(Resources ;. cont,)

large scale food processing can best be found in white fish and

_5.;..'

Closer scrutiny of fhese muterlals mdlcates that fhe ba5|s for

shell fish, The scattered distribution of .these foodstuffs could
bé overcome by siting processihg facilities in the Beauly Firth -
area through which most of the fish and meat moving from the
North West and North East must bdss, Furthermore, the sur-
rounding arable Iaﬁd has the potential to support a quick

freezing and ccmnmg industry of a similar nature to that -

located in North meoinshlre and East Anglia,

These resources, therefore, could, with the encouragement and

- support of the HIDB, form the basis for a number of developments.’

Proplan have contacted a numbey of successful companies ;
details of those who have expressed interest in pursumg opp-

ortunmes further are given below.

W.A. Baxter & Sons Limited

This privoteiy-owﬁed.compdriy manufactures a wide range of
canned and bottled food products, They have concentrated

on developing the Highland image by the utilisation of local

produce in traditional Scottish recipes. They have been highly

‘successful and have gained widespread recognition for qudlir)}

foods which_are exporied to 70 overseas markets,

At présent,. this company needs further products to add to their |

range and have, for some time now, been considering the pro~

cessing of sheli fish,

'Boxters have indicated their keen interest in worklng Wli’h the

HIDB in setting up o sepamte processing unit in the lnverness

area and consader it feaszbie to transfer some of their supetvisory

staff on a temporury basus. It is understood that a preliminary

meeting has already been held with HIDB . o
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. This group is one of the largest fmien food producers in the U,K.

_ Fisheries and Union International (who have meat interests),

~ Eskimo~Fropax~Frood have éxpressed interest in principle in the

- possibility of establishing a frozen food plant in the area. This

“As a first step they would welcome o meeting with HIDB, once

~horticulture since studies have shown that a glasshouse industry

“project of this kind. -

Eskimo-Fropax~Frood .

and is jointly owned by J. Lyons (the caterers), Associated
Their frozen product range extends from ice-cream, frozen

fish, vegetables, meat and desserts for the consumer market to

frozen dinners for catering interests and ships' crews.

plant would use white fish as a nucleus but would also freeze

peos,' beans, 'sprouts, soft fruit, potatoes and other producis.

the laiter's overall plans have been established.

Long Term Opportunities

Long term opporiunities lie in the field of glasshouse horticulture,

meat packing and fish farming,
The most promising of these 6pporfuniﬁes lies in glasshouse

could be established in rh_é Moray Firth area with excellent
prospects. Such a scheme would be based on intensive cultivation
using the advanced horticultural techniques including the use of
carbon dioxide énri_chmeh_t. As the trend towards vertical in=
tegration in the food industry continues, a large company with

retail outlets in the greengrocery frade could be interested in a

Meat packing is another promising opporiunity which could be
explored. At present, the meat industry in the U.K, is not

ready for the supply of portions to the wholesale, retail or con~

sumer trade. This has been demonstrated by the breakdown in
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(Long Term Opporiunities, cont.)

' negoﬂaﬂons between FMC and Marks and Spencers. However,
“confinued pressure from fhe large retailing organisations is

‘slowly causing chunge. .

Successful local meat packers e.g. Buchan Meat Producers,

assisted by HIDB, would be in on excellent posnhon to fake ud-

vantage of these forthcoming opportunities.
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2.2

Fibres

Chipboard is already made from Highland timber at a factory in Inverness

operated by Bonawood Limited. Two possibilities for increasing produc-

tion of board in the area are outlined below:~

1.

Bonawood Limited

This company, a wholly~owned subsidiary of North-Eastem
Timber, employs 100 people directly and it is estimated that
it provides direct employment for at least a further 100.
Confidentidl discussions about the future of this company are
currently taking place, which are outside the scope of this
report. However, the following possible development is
still credible. Bonawood have developed and patented a
process for producing chipboard with a glazed finish; this

is not yet |n production but they claim it has been prove.d.
North—Easfé_rn Timber have in mind to operate this'process
at the Invemess plant: this would necessitate an investment
of some £200, 000. North-Easfefn Timber are interested to
discuss withl the Board the possibility that some other

industrial company who are interested in the manufacture

“of chipboard might come into partnership with them.

John Laing Research and Development Limited,

E.S. & A. Robinson of Bristol, 1CI Building Development
Group and fhe Reed Paper Group's subsidiary, L.& P. Plastics,
have all exbfessed varying degrees of interest.in being

provided with further information about the Bonaglaze process.

Henckell Dy Buisson

Apart from the above operation based on local raw material,
Proplan have been informed of an entirely new process of

extracting sugar from cane, without destroying
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2.2 2. (Henckell Dy Buisson, cont.)

the fibre, and yet at the same time completely cleaning and
removing all impurities from the fibre. This fibre is claimed
"to be o first class grade material for making board of all

descriptions.

The fibre compares favourably in terms of strength , durability
and cost with wood chips used in the chipboard process. This
process is the property of Hencke!l Du Buisson, a Carribean

~ sugar producer, who are interested to co-operate with HIDB
and/or another UK manufacturer, to set up a_plant in the
Highlands. In paralle! with this, the wax and pith from the
sugar cane can be refined and sold: The Leith company,
Salvesen, has expressed interest in principle in this side of

the operation,

Until future developments at Bonawood are known, no
opproach is being made to any company who might be
interested in what would be a rival to the Bonaglaze
process. However the Henckell Du Buisson process could

be put to the four companies.
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Minerals

Though British geolqgisfs are acknowledged to be the finest in the
world, little serious attention has been paid to the exploitation of

British minerals in the last century. The mining and metallurgical

‘industries have become so accustomed to operating the huge, high-

grade deposits abroad that little study has been made of the

possibilities of exploiting smaller, lower grade deposits at home. It

is often tacitly assumed that, in such a developed country as Great

Britain ,.anything of value would already have been worked out.

However, in the last few years the viability of low-grade deposits

has increased: firstly, because technological advances has made

the mining and extraction of low=-grade ores more economic.

Secondly, many ores have increased in value because of scarcities

and, as the better overseas deposits are being worked out, those

nearer home become more attractive, Proof of this can be seen in

the considerable build-up of mining activity in Eire. One inter-
national mining group, Rio Tinto Zinc . are known to have been
ottracted there mainly because the Irish Government gave much

more encouragement to mining than did the British Government.

|t is therefore proposed that the Board should promote geological

surveys in the Highlands with a view to encouraging the deyelopment
of its mineral potential. Ways in which it might do this are dis-

cussed below.

1. - Geological Survey

The Geological Survey in Edinburgh has one of the most
complete collections of information on Highland minerals
and resources, much of which is not correlated or published.
Though some is confidential, we suggest that it might all

be made available to HIDB who could use it as their con-

tribution to any exchange of information that may take place

with mining companies.
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2.3 1. (Geological Survey, cont.)

The Geological Survey consider that the future for minerals
in the Highlands may lie in the simultaneous development
of several deposits and the simultaneous working of these
deposits for several miherals, e.g. silver, zinc and lead
which frequently occur together. At least ten such deposits
are known in the Highlands, but the surface indications are
that there are only srhall_i'-’ore bodies. If these ores were
mined and then processed centrally, the whole process
might become an economic proposition; mining one deposit

for a single mineral would probably not be.

Attention should-also be pqid, in the Geological Survey's
view, to off-shore depos'i.ts.where minerals mdy be recovered
by dredging. [t is known, for example, that certain
minerals are concentrat:ed by sea erosion; in particular,
certain minerals such as iron, chromium and platinum
which are heavier than the average rocks and which are
also insoluble. These might be concentrated in sahds in
areas where they are known o occur, e, g. off the Isle of
Unst in the Shetlands or in the sands on the Isle of Raasay
(o simple examination of these sands indicated they contain
up to 30% iron oxide: this concentration could be increased

by simple techniques of concentration).

. The Geological Survey have a programme of research which
includes the possibility of a pilot geo-chemical survey of
the Highlands before covering the rest of the United Kingdom.
It is suggested that HIDB encourage that such a survey be
undertaken in collaboration with mining companies who have
expressed interest in the area. Details of these are given

below.
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Consolidated Goldfields Limited

Consolidated Goldfields are in the midst of a large diversification

_programme away from their original interests in South Africdn gold.

They have moved into many minerals and, more important, are

prepared fo process them, i.e. to move into the metaliurgical

industries,

The company have, for some while, been trying to extend its

activities in the UK; recent tax changes have caused them to

intensify their efforts. - They are currently exploring deposits

around Strontian (Inverness).

Consolidated Goldfields have indicated a provisional interest

in the following possibilities:-

(M
(2)

(3
(4)
(5)
(6)
(7)

investment in a petro-chemical complex ot

Invergordon

prbduction of ferro-chrome if electric power is
available ot less than 0.5d /kwh. .

aluminium die casting

olivine sand on Skye

zircon sand/ilmenite sand

lead and zinc deposits near Lossiemouth

syenite, near Loch Torridon = an igneous rock
containing felspar

Consolidated Goldfields could make available the necessary

technical resources for survey work and would be able to finance

any mining operations which may subsequenﬁy be judged worth

undertaking. [t is therefore suggested that this wide range of

pés;sibilities be further discussed with them,
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2.3 3.  Continental Mining

Continental Mining is a small company recently set up specifically
to promote the development of Highland mineral resources using
“the latest techniques for upgrading and concenirating minerals,
e.g. solvent extraction. The company is partly owned by the
Continental Ore Corporation of New York which is a substantial
mineral marketing c;rgonisaﬁon with offices in some fifteen
countries. Continental Mining are interested to discuss with

the Board the marketing of any minerals produced in the Highlands.

If minerals such as the Serpentine owned by Balmacaan Quarries -
Limjted at Milton, Invemess, can be shown by a feasibility

study to be worth exploiting, Continental Mining would find o
suitable company to work the deposit, with whom it would set
up-a joint mining and marketing exploration. Serpentine in the
Shetlands is already being mined. |t is suggested that the
HIDB might qrronge for the evaluation of the Milton deposit. |

2.3 4i  Robertson Research Company Limited

This company is a subsidiary of the Robertson Shipping Group of
Glasgow. It is probably the ﬁompcmy most active in the develop-~
ment of Highlands minerals. As a result of their work the |
Robertson Group are currently extracting an anorthosite in the
Hebrides and separating magnesia from dolomite and brucite_ at
Ledbeg, Sutherland. Apart from working for ifs parent company
it undertakes contract work for other companies both in the
Highlands and abroad. This company is particularly interested
to expand its Highlands activities and will be prepared o co-
operate with other mining companies or HIDB in joint operations,

- Their parent company. could provide shipping services from the
Highlands. One of its Directors is also a Director of a
subsidiary company of Consolidated Goldfields, Tharsis Sulphur and
Copper Company.
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Rio Tinto Zinc

The £215m London-based intemational mining group, Rio Tinto Zihc,. :
are, like Consolidated Goldfields, attempting to expand their op-
erations in the country. - They are interested to explore further with

HIDB the following potential substantial invesiments in the Highlands:-

(1) 250 megawatts of -elech"i_ciry at about 4 mil/kwh for
“use in a £50m metallurgical smelting operation at

Invergordon that would employ about 1,000 men

{2 To mokea deta'iled'ggologicol survey in the Moray
Firth area at their own expense and subsequenily in
collaboration with HIDB exploit any deposits proved

to be economic.

(3)  To drill for gas or oil in the Moray Firth, through
Hamilton Brothers, jointly with Total Qil Marine
and HIDB

(4)  To bring iron ore in bulk from their Australion sub- |
~ sidiary and operate an ore pelletising plant at

invergordon

(5) To produce a corﬁplefe range of refractories:

> alumina, magnesid, silica

If such a substantial and professionally-managed grou.p is prepared,

after further study, to start one or more operations in the Highlands,

the prospect for sustained development in the area could be significantly -

improved. RTZ are experience_d in setting up operations from grass roots

- and could probably- give HIDB some of the benefit of their first-hond

_experience of the problems involved in providing the build—up-of the

infra-structure. It is particularly important tjjeréfore that HIDB do all .
it can to assist RTZ in its dealings with local a_Uthoriﬁes, land owners

and Government agencies and fo press for the revi_sion of taxation.on

UK r_ninihg operations, -
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Eritish Carbo Norit

British Carbo Norit manufactures activated carbon in the U.K. :

Citis owned by Pitfsbufgh Activated Carbon, o._né of the world's

largest casbon companies. The company is currently examining:

samples of peat from Altnabreac in Caithness to determine their

suitability for making active c.arbon_. They ha_vé stated that, if

- the fests are satisfactory, they would be interested to discuss with

the Board the establishment of an active carbon plant in the area
and could be discussing o project using up to half a.million tons

of peat per annum,

A French company is already making activated carbon from lrish

peat,

British Carbo Norit may also be interested in the development of

~ the diatomite as a means of diversification within the filtration and

absorption field in which they work. This is known to occur under

" certain parts of Altndbrec:c; peat and elsewhere in the crofting counties.

They would have available quontities of by-products from the
distillation of the peat which could form o basis of smaller second-

ary industries.

[t is possible that the most economical way of establishing a peat/

~carbon facility (which, incidentally would have considerable export

potential) would be to operate it in conjunction with a horticultural
peat planf, since not all the peat would be suitable for making active
carbon, for which a low ash content is required. The production of
horticultural peat would find welcome buyers amongst the horticultural
and-agriculfu’rcnl.' agents who currently rely on Dutch, German and

Irish peat.
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Brora Ceoal Mine

Interest has Been shown in extracting oil from the Brora shale because

processes to do this economically have recently been developed by the
US Bureau of Mines and by associates of the Rexall Chemical Company
in California. . The shale said to have oil content nearly twice that of
the ‘Midlothian worked until fairly recently, Somples are currently

being evaluated both by Rexall and at the University of Newcastle in

-

this country.

A by-product from the oil production is a lightweight aggregate from

which a high strength concrete block can be made.

It is suggested that considerable economies might be made if the coal
and shale were mined together, giving an approximately 6 or 7 feet |
working face. The ore reserves would have to be proved by boring

and a new drift mine opéned up. [t has been estimated by'Naﬁonal.
Coal Board consultants that coal and shale could with modern machinery

be brought to the surface for about 20s per ton. This would'-“'épen up the

- possibility of generating power on a small scale locally which might be

used for example, to operate a ferro silicon plant based on the quartzite

which occurs nearby.

Considerdtion should also be ‘given 1o the recovery of sulphur from this
coal: even a small power plant could theoretically produce 80 tons of

sulphur per day currently worth about £400,000 per annum.

it is proposed that a technical and commercial feasibility study be

undertaken of the Brora hydrocarbons.

: Sponsorship of Development

In cartain instances the economic exploitation of Highland minerals
is only likely to become attractive if further development work is
undertaken on suitable processes. - Imperial Chemical Industries have

been carrying out development work on a process for extracting potash

- ~from the anduluria shale in the North~West. This process would make

~ use of the othermaterials in the shale,alumina and silica. 1CI would

be interested in discussing with the Board how this process might be

commercialised,
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Chemicals
The natural assets of Invergordon (ample fresh water; a good site; and

a deep water harbour) make it nearly ideal for large scale process industry

~ competing in world markets. The problems of [abour and communication

are potentially soluble as has been shown by the establishment over the

last few years of a large grain whisky distillery.

Large-scale process industry s capital-intensive. |f promotérs are expected
to fund the development of the infra-structure as well as plant.purchase,

they are likely to be drawn to sites where such facilities already exist or

are offered. Therefore, in order to aitract industrial capital from large
process industries, it is desirable that HIDB promote the development of
existing harbour facilities at Invergordon and provide the necessary funds

to build up the infra-structure.

~ Invergordon Complex

Studies made by Proplan prior to the commissioning of this Report established

the feasibility of a petrochemical complex ot Invergordon. It was proposed
that fertilizer, plastics and feedstocks for secondary chemical manufacture
be produced starting from crude oil, and, if _aQuilabIe, natural gas. This
scheme, which is outlined below, reﬁuires up to £40 million in the first .

three years and possibly up to £95 million over ten years and could employ

at least 2,000 people.

U

Refinery :
It was proposed that a Refinery be built with an annual capacity of up to 5

million fons of crude oil and use be made of the existing oil handling and
storage facilities at Invergordon. Units within the Refinery would include a
sulphur recovery plant, an aromatics plant, an asphalt mqking.p.lqnt and a |
petroleum coke plont. The latter would becomé more important.if o
metallurgical smelting operation requiring petroleum coke were set up at

Invergordon.

The large natural gas finds in the North Sea and the prospect of finding gos |
in the Moray Firth would make a difference fo the Refinery design and

reduce crude oil imports,

?
4
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Power

The petrochemical complex would call for up to 200 megawatts of

electrical power; generating capacily based on economical modular

~ gos turbine units and waste heat boilers were proposed to provide this.

This or a conventional scheme would, it is now envisaged, be installed

by the proposed Development Corporation and serve not only the chemical

complex but also other maibr power users that are attracted to the area
by the price at which power is offered (see Section 3 "Cromarty"

Electrical Ct;mpnny). ,

Fertilizer Plant

Proposals were for a 1,000 ton @ day ammonio |$|qnt and o phosphoric

acid plant which, with the 'producfibn' of potassium nitrcre/phosphd.te,
will allow a complete rar_a.ge of high nutrient value _fértilizer to be offered
to the sophisticated markets of Westem Europe and also straight
Nitrogenous fertilizers for export to developing countries, Cement =
can be produced as a by-product at this stage if additional plant is
incorporated. In this way, sulphur is re-cycled ond therefore none needs.

to be imported.

Polymers

Growing world demand for plastics encourages the production of
monomers and polymers. It is currently envisaged that o 350, 000
ton per yeor ethylene cracker will be the centre of operation. |t
would provide not only ethylene for making PVC and Polyethylene
but also make available Propy.lene for more sophisticated products

in due time,

Secondary Products

Numerous intermediate chemicals could be made available from the Complex.
Tentative discussions have revealed that this would attract a number of companies
to the area, These are likely to include Polymer processors and manufacturers

of speciality chemicals such as plasticisers and solvents. When further details

of the proposed Invergordon Complex become available, it is suggested that
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2.4, 6. (Se'conﬂary Products';- cont, )

HIDB initiate discussions with chemical manufacturers with o view
to encournging them to set up in the Moray Firfh area and draw one

or more feedstocks from the Complex.



2.5

2.5

-2] -

Engineering
In areas remote from the ﬁrincipal engineering centres of the UK.,
companies can succeed provided they add sufficient value to make’
additional freight costs insigni'ficanf. Sophisticated products, not
produced quantity, can be made almost anywhere provided the
requisite specialist technical staff can be attracted to and held, in

the area. Within 15-20 years, increasing congestion in exfst_i_ng

industrialised areas may force many such specialised companies to the

Moray Firth or other now predominantly rural areas. However, in the
immediate future, it is proﬁosed that growth be linked with expertise
already in the Highlands. By widening opportunities, this would
moke the area more attractive to technical staff now settled there.

It also reduces the risk that some operation based on skills now
foreign to the area might fail because the one or 1wo'key men cannot

settle in the Highlands.

~ Firstly therefore it is proposed that the two special purpose engineering

businesses in Inveiness, A.l. Welders and Cable Belt, serve as nucleii
round which might be built network of companies applying comparable
or complementary skills. Secondly, that Graviner {Gosport) Lid. , who
already have confacis from the UK Atomic Energy Authority be
encouraged to move into the area ond éxpand its operations jointly -
with the Authority, toking advantage of the existence af Dounreay

of a large group of highly qualified people some of whom have come

to accept Highlands conditions. Brief details of these three

proposals are outlined below.

1. A.l. Welders

In many discussions with knowledgeable people in thé Lowlands,
this Inverness company which specialises in resistance welding
equipment ts often instanced as the one example of a successful
technically based business in the Highlands. A.l. Welders has
recently secured-an order from the United States for welding

machinery that is to be used to weld rails for the experimental
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(A.1. Welders, cont.}

$90 m high-speed rail trock which the American Government

are putting down as a first step towards reducing congestion on the
present car and road routes on the Eastern seaboard between Boston
and Washington. This is a good indication of A.l, Welders' ability

to compete in intemational markets.

It is suggested that the HIDB jointly with A,l. Welders approach

the recently formed Industrial Reorganisation Corporation and seek
their assistance to bring special purpose welding mﬁchine companies
to Invemess. A,l, Welders informed Proplan that one company had
let it be known that they were interested to explore the possibilities
of joint working, The name of this.company and one other would be
revealed to the Board by Major Hunter Gordon if this proposal is

accepted.

Solar Industries

Solar Industries of Glasgow, which wholly owns the Cable Belt
Company in Invemess, have indicoted that they would be prepared

to back jointly with HIDB a search for other special purpose conveying
equipment manufacturers that might be acquired and moved to
Inverness. Subsequent discussions with the owner of a small
mechanical handling business in the South~East confirmed that there
were at least half~a-dozen companies in the Home Counties which

might be worth considering.

Financial assistance might again be provided.by the Industrial
Reorganisation Corporation. This Corporation has only recently
come into being and may not yét have any urgenf items on its
agenda. This could therefore be an opportune moment to discuss -
both conveying and welding with them in the hope that they

would anyhow assist with one.
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It may be questioned whethier _deveioprﬁent engineers based in-
Inverness could do sufficient desk research in a town remote
from the main accumulations of duta about welding technology.
This it is suggested could be errcome by companies in Invemess
ic;inily paying for information scientists to be based near the
appropriate libraries and research institutes. They could ensure - |

an adequate supply of technical and commercial information

“ which could initially be déspafcbed by mail and later, if

- necessary, by data link for storage in’ Inverness.

Graviner {Gosport) Limited

", Graviner (Gosport) Limited have two separate activities:=

1.  The manufacture:of special purpose machinery:
- e.g. laminating; conveying.

2. The fabrication of graphite.

- One of its_principcl customers is the United Kingdom Atomic
Energy Authority. The Authority is under the control of the

- Minister of .Tech'nology who was recently charged wi th.d_fver_si_— o

fying the activities of the Autharity, partly because its .|crlge
technical staff is underloaded. __I't is therefore suggested that

some of the professional staff at Dounreay be made available

full time or part time to serve in some fjoint operation with

Gfax_;in_er (Gosport). The Iotrér company wish .to move their- N
entire operation , employing 300 people, away from their

present site at Gosport in H&mpshire, where they have recently

lost key staff to the Plessey Company who came to the area

" after Graviner and seriously underestimated the amount of

. labour available.
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o _'.2,_5 3 (Graviner Gosport, cont.)

Grcwmer (Gospor'r) are mterested to dISCUSS w:'rh the Board
 the possibility of a joint cpprooch to the Atomic Energy
...-:___Aurhorlty wtth a wew to thelr movmg elther odlacent to

'Dounreay or in the Moray Firth area.. =

| Any éngineering activities shoulld; in PrOplqn':s view, ;:mly be _
‘encouraged if the desigh is don.e in the'Highldnds'.. -If' this is'accepted
and proposals made elsewhere in the report for an appllcotlons institute
-are taken up, it is possible to envisage uddmg other engmeerlng

- activities to this, short ||st.

SO
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Service Industries -
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No special study was made of the possibility of setting up Servfge -
-activities in the Moray Firth area. In the course of Proplan's
_enguiries, however, & number of posssble opportuniities were dis~

' covered but credlblllfy was not formally established.
Mail Order

_The Post Office prowdes the nghlands and Istands with frelght o |

equahsahon on any items that it will accept. Mail order i is be-

coming increasingly popular part_l_cularly with the mtddle-c_!asses

offering, as it does, a source of private credit, It is expanding _

- faster than any other form of retailing.

| Proplcm was informed by nghland Home Industries Limi red that

2.6, 2.

" items imported into Scotland some of which come from rural craft

most of their moll order busmess is done ‘through o retired officer

living near Lyndhurst in Hompshire.

It is proposed that a small company rﬁigH be set up in Inverness
to promote mail ord'eri'ng of consumer products produced in the
Highlands and Islands, This might be backed"by Scottish Central

Finance who informed: Proplan thot they were short of opportumhes

" for investing Funds in commercwl underrakmgs in the area,

Boutique Co-operative

One_succeséful boutique in the area carries a high proportion of
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(Boutique Co-operative, cont.)

industries in other 'parté of British. [sles. It is suggested that a
Co-operuhve be set up in Inverness to buy boutique items from
outside Scotland on behalf of all the bouhques in the area and.
also promote: the sqle of Highland rural.industry products.ii.
shops and boutigues in other parts of the country and abroad,
This might be a second acfi?flty'fof the mai! order cbmpony as

suggested above.

Public Relations and Advertising” Design Services

The space which influential newspapers will give to HIDB

“policies and activities will be limited ‘especially sincé:it has

~recently been featured in o number of them. There is co'n_sider-

able skiil in drafting and placing items for which editorial mention
is sought. If such skill were available to. the Board and mdusfrles '
in the areq, it. could have a s;gnlflcan’r effect on the national and
international promofion of their general and specific aims. Slm-
|lurly, the local produc:ts could benefit from the application of
design skills in packaging and advertising.

' Pfoplan has made contact with a specialist in each field during the

course of their study; one is a very experienced industrial public
relations man and the other an advertising copy writer-cum design
consultant. Both are Scots and have shown considerable interest

in contributing to HIDB work. One of them would consider bdsing

~ himself in the area and the other would be prepared to spend suffi-

cient time in Inverness to provide proper service, Proplan is not

recommending that any particular preference be given to the individ-

vals with whom they have had contact but proposes that advaniege
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be taken of their imé_re"st to explore the feasibility of some smoll

operation in Inverness offering the services, which in Proplan's

" view, the area badly needs. |
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SECTION 3.

3. . Proposed Development Corporation

it is proposed that HIDB set up a Development Corporation whose

principal objectives are:-

1. To provide a comprehensive range of services to incoming
industrialists such as recruitment of labour, supply of fuel
and transport, _
2. To generate electricity thermally at Invergordon for sale at
an internationally competitive price particularly to electro-
intensive industries that establish operations there. |
3.  To promote development by taking .aﬁ equity share in any indust-
rial and commercial undértukingé that can show a reasohdble
prospect of increasing the region.al income.
4,  To acquire land, for leasing to industrial companies expanding

or setting up in their area,

[+ is suggested that separate companies rather than departments be set
up to discharge these four functions; these are ourlihec_l in greater detail

~ below and named for purposé of easy identification.

It is considered likely that many companies will be attracted far more
by the offer of efficient competitively priced local services than of cheap
loans or direct subsidies. The Managing Director of the New B_runswick .

Developmeni Corporation in Canada told Prop!an that his experience had |

been that subsidies attracted marginal operations and "sharks",
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~ "Cromarty"” Industrial Services Limited

Componies contemplating an investment in an unfomiliar area may

“initially be atiracted by some special feature, e.g. deep water

harbour. But, before committing themselves, they will generally

~ seek fo establish that their more ordinary but nonetheless essential,

requirements for (e.g.) non-specialist labour, housing, local trans-
port, water, effluent disposal can be fullysatisfied at acceptable costs -

and without unreasonoble expenditure of their own administrative time.

Any compan.y has some unique technical and commercial knowledge
and profits from applying this as effectively as possible: the less time
it has to spend dealing with general non-~specialist prob_lems;, the

better.

It is therefore suggested that a company be set up to provide a comp-

- rehensive range of services to indusrry.- The existence in the area of
| ~such a company, particularly if.it were patentl.y' efficient, and un-

_questionably reliable, could prove a significant inducement.

It is suggested that it should be so organised that an incoming industrial-
ist can discuss and agree his local requirements with the managing
director of the company who would then be responsible for meetmg thessz

needs somehow on agreed terms (prices, dates, etc.)., The incoming

' fmdusfrlullst would have no need to deal dlrectly with anyone else

locally. The service company would have to demde for each parflculc:r :

. service whether fo subcontract to an exlstmg prware or publlc under-

taking, or equip itself to prowde it.
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Services that industrialists should be able to buy from the service |

company includes

.

6,

: Rgcruirment of unskilled and semi-skilled labour
- Supply and storage of fuel

Warehousing

Road transport

Effluent disposal and water supplies

Wharfing and bulk handling in local harbours

The staff of the company should become sufficiently s.ki_lful in buying

or providing services in the area that it is evidenily cheaper for an

operating company to work through them, rather than stoff itself to dedl

direct with all local organisations on whom it is obliged to rely.
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The "Cromarty" Power Comﬁhz '

In many process industries, the price of ele_cfri_ci’ty is one of the most
fmportant factors in determining where they are sited. Companies to
whom this is particularly significant are those engaged in the produci-

ion of:= -

- aluminium and magnesium (smelting)
tron (direct reduction)
alloy steels |
ferro-alloys _
phosphorous and other t':hemicqls.'

fused refractories

- graphite

In ‘some parts of th.e world (e.g. Norway, New Zeﬁland & Canada),
eleciricity for such operations is available at or below 0. 25 d/kwh, But
this .c_heap power may not always be attractive because:~
(1) It is too far from raw materials-béing processecf |
and/or the market for the processed product.

(2) Insufficient is available at the right-time. -

Proplan has established that a number of electro-intensive industries would

_C_l.i' present give serious consideration to setting up an operation in the Moray

Firth area if electricity were available there at a bushar cost of less than .

0.5d/kwh. These include large aluminium and ferro-alloy grdups whose

" names have been given in confidence to the chairman of HIDB.

it is therefore proposed that HIDB sponsor the setting up of a company to own . |
.a power station at Invergbrdon to supply electricity to ipdustries that sef up |

there. It is suggested that the plant should be managed by the North of
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"The reasons for considerlng thaf H’\ls is economtcally and fechmcally

credlble are set out be!o -

If electricity is used exclusively for industry at one location in large
quantities and with a uniform load, considerable economies can be sec- -

vred because of:

. (l) : High'.lo.ad_ fabtofs and the u.b_sen_ce' of peak loads
(2).  Known propottion of interruptable loads, so that ._
investment in standby genérdting'capacity can be’
substantially reduced L
{3) Flexibility of design to ennble a varlety of fuels to
be burned especially when connected with @ refmery/
“petrochemical complex |
4 Neghglble fransmission expenses
(5) Scope for selllng by-produc ts; poss-—out steam; waste
heat and possibly sulphur _
- (6) Reduced overheads: no reseqrch; development, head

office etc..

In addition, Invergordon has the following ad_vdnfdge_s:'
(1} A deepwater harbour
(2) The exlshng %rn ton bunkering. fomln‘y
(3) Cheap land

(4} - Substantial quantifies of cobl.ing water

(5) - Low ambient temperatures | |
(6)  Relative freedom from any parﬁc.'ullarly_ onerous resfriction

placed on operations in heaviiy settled areas (noise, effluent,

type of construction etc. ).

3.2..2. '[hé Price of Electric Power

When the requirements of various companies interested in cheap power are

firm and Government attitude towards taxes, duties, and interest rates _d.ei_‘-'

ermined, considerable further study Will be required to optimise the design -
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of the power station and prepare detailed costings, Meanwhile, as a
basis for discussion with the Government agencies concerned and int-
erested industrial companies, some tentative cost caleulations have been
made based on stated assumptions and are set out in Appendix 4.. These
show the costs of electricity at the busbar to be between 0. 22-0.35d/kwh
The company's customers will be responsible for any transformers, rect- |
ifiers or high voltage switch geat that may be required before the
electricity is fed into their plant. It should be noted that the pric.e of
fuel is far more significant than oll other cost comp'onen’rs.added to-
gethe'r.. As the duty on imported fuel can represent 0. ’Id/k\&h,
Government policy on duty on oil used wholly within an industrial
complex could considerably influence the choice of feedstock (oi! or
gas)-and thus plant. 1t is suggested,; when the feasibility of this prop-
osed power station is investigated, it should be assumed that ho.dury.

is payable. In this way, the real cost of..rhe vd_rious.dltérnufive schemes
can be compated.. The cost of the scheme to the Government will then
be whatever grants and loans are required plus any implied loss of oil
duty It may for example be worth consfdering H'ie.cs.'edfion of a free
- port at ‘Invergordon mslde which dufy “free oil would be available for

any mdusmai purposes and wh;ch energy would not be sold.

The initial exchequer cost of the proposed power station can be kepf L

T B down by mecms of plant suppller credits; those offered by forelgn comp-

anies may be cheaper but may not. be acceptable for balance of payments

" reasons. Privately financed power plant is ulso a pOSSlblllf)o' which would

 minimise exchequer costs
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"Inverness" Holdings Limited

tis Suggested tha’r any investment in local industriel'dr cemme'rcidl
‘undertakings by the HIDB be made rhnough a holdmg company staffed
_Iand run as far os possuble on the same lines as other industrial holdmg

_ compames with facilities for concelvmg co-ordinated industrial develop-—

'ments and undertaking techno-commerc:al feaslblhty studies.

They mlght follow the example of the New Brunswick Development
Corporation and actually launch operahons of whose feasibility they

were convinced, but others were not, with the objject of selling them

‘in part later,

Also, apart from invesﬁng-Govemmem: money, they might usefully

 build up knowledge of sources of risk £:api.tul and thus be able to

assist would-be Highland enfrep.rer'aeurs to get all or part of fheif_- -

" backing on reasonable terms from a reliable source in the private

secfor,

"nghlonds" Industrial Sites lelted

One of the advanfages of the Moray Firth area is thaf land is available
for industrial use at prices sngnlflcanﬂy below other sites further south,
It is suggested that this might prove an even greater attraction if it

were available on long lease since it would reduce the amount of capital

' that an incoming industry would have to invest.

It is therefore suggested that the De\relopment Corj:oraﬁon‘s subsidiary

acquire land for leasing for industrial and commercial use; they mmally

could operate only in the Moray Firth area but would later serve other

- parts of the Highlands and [slands.
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SECTION 4.

PROVISION OF INFRA STRUCTURE

if the development oﬁporrunities in Section 3 are to be realised, HIDB must
take (and be seen to be taking) action to provide for the necessary build-up
of the Infra Structure of the Moray Firth. An outline of the problems involved

and some suggested solutions are set out in this Section. Fuller details are in

Appendix 1.
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'SECTION 4,

[INFRA STRUCTURE

If management and labour can be attracted to, and held in, the Moray
Firth area, development could become self-generating. At present,
the reverse seems to be happening. Businesses in the area experience

difficulties arising particularly from:

either (a) lack of realisation of their own needs for
professional management, especially
marketing.

or (b) inubilify to recruit, and retain, such staff.

Assuming these difficulties are overcome, an incoming entrepreneur still .
needs assuring that his requirements for labour and local services can be
satisfied. If he-fwice fails to get on the Inverness plane, reads about
difficulties with Highland labour in the annual statement of the Chairmen
of North Eastern-Timber and gets in a tourist traffic jam on his way to
Dalcross, he could rapidly come to question the wisdom of coming so

far north.

MANAGEMENT

Before substontial sums ore spent on making the area more atiractive to
managers and their families, HIDB might usefully contact those known

to have left the area or who are openly expressing the wish te do so and

find out from them the reasons for their dis-affection.
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‘Meanwhile, as o result of Proplan's investigations, it is suggested

that the foliowing action be considered:

M

(2)

3)

(4)

Endeavour to increase the probability that business visitors can

get in and out of the area when they want.

BEA are planning to increase services, and an independent air-
line is planning to introduce a service to Inverness, These might
be accelerated or extended if HIDB offered to take some of the
financial risk for say the next two years, which are so critical
in establishing the feasibility of worthwhile development.
Urgently promote any road improvements which could within fwo

or three years have a significant effect on tourist season congestion,

Establish a screened list of hotel and house agents to ease initial
search for accommodation and encourage the Hotel Groups with

investments in the area.

In support of this, HIDB should encourage the improvement and
expansion of hotel staff training facilities and the setting up of

one or two competent and comprehensive Hotel Service Companies.

Though this would mainly benefit tourism, its object would also be
to provide management with a choice of pleasant bases while house
hunting and somewhere to go for an evening out when they are

settled.

Gather information about existing schools (e.g. class size and
particularly any support for the assertion that the academies at

Dingwa!l and Inverness are good even by Scottish standards) and

the ease with which medical and dental treatment can be obtained.
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HIDB should not credit business men with being unusually rational in
their location decisions: whatever useful work their analysts may do,
intuition will still play a large part. - Intuition feeds on careful but
nonetheless random observations of what appears on the surface. In
this context, the Board should do all it can to dispel any impression
that the area has a jinx on it which may be created by stories now
circulating about local businesses currently in difficulties. - Where
there is scope for initiative by the Board, it is important that it
should be taken. In a failing operation, if there is a good product,
a good labour force or good management, ways should be sought of
keeping what is good in the Highlands, probably by attracting new
backers, Detailed recommendations on this subject are beyond the

scope of this report.

4.2, LABOUR

b+ must first be stressed that, unlike many areas to which industry is
being dtrracted , there is no substantial pool of unemployed in the
Moray Firth area on which nascent indusiry can draw. Furthermore,
would=-be employers are at present likely to experience difficulty

in getting reliable information about what litile labour is available

(see Appendix 1. p. 9).

HIDB should forthwith survey sources of additional labour, (male/
female; unskilled ‘semi-skilled/skilled; professional managerial) and

keep this up to date. Objectives would be to:

(a) Avoid an imbalance between the rate of build-up of

the labour force and industrial activity (Table opposite

p. 10 in Appendix 1).
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{b) To avoid o large demand for labour in the Moray Firth area
being satisfied by the further depopulation of the Islands and
Western Highlands. '

(c) To avoid unemployment among previously employed wives

and children of immigrant male labour.

Development boards easily get a bad name by encouraging companies to
set up in their areas that subsequently fail to find enough labour or _
transfer their labour shortage to another company that may have been in

the district for years.

RESIDENTIAL AND INSTITUTIONAL BUILDING

Assuming.rhaf indusirial growth in the Moray Firth moves from credibility
to feasibility and decisions are token fo go chead with the building of
towns, it will still take at least two years b.efqre much i’ﬁmigranf labour
could be accommodated. In the critical build-up stages therefore, HIDB
must look to existing fowns and villages to provide accommodation for
all those involved in planning and executing the build=-up, both of the
Infra-Structure and of industry. For this reason, it is important that
HIDB should associate themselves with existing plans for limited develop-

ment of the infra struciure of existing towns and villages.

Subsequent development might be achieved either by treating the existing
towns and villages as nuclei . for expansion or by creating a number of
entirely new towns. A bias towards the latter is recommended except

that the Burgh of Inverness should continue its planned expansion.

With development proceeding: at a manageable pace, it is considered that

the population of the area could be increased from the present figure of
75,000 to 250,000 within 15 fq 20 years,
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s This assessment is based mainly on the avoilability of sites suitable
| for garden city development and on credible building and civil

engineering programmes.

Assuming a small net population increase in existing towns and

villages of 7,500, provision should be made to accommodate 167, 500

~ people in new towns. With 3.75 people to a house, four new towns

with 44,500 houses each and one new town of 4,500 houses are proposed. |
Areas suggested are: |

A.  Around KIRKHILL

«  West of CONON BRIDGE i.e. towards MARYBANK
Immediately adjacent to and north of ALNESS
Around LAMINGTON south of TAIN

North west of DORNOCH

m o N

-

The criteria applied in selecting these areas were: climate, slope

and aspect of ground; availability of potable water; good drainage
and access to road and rail.  To avoid one continuous ribbon of mixed
residential and industrial buildings,; towns are interspersed with agric~
ultural land, the best of which is retained in that use. The Black Isle

designated the "green centre" of the area is excluded.

INDUSTRIAL BUILDING

Areas in which it is proposed that industrial building should take place

are:

(1} North of INVERGORDON

(2)  Between MUIR OF ORD and CONON BRIDGE

(3)  Near DALCROSS AIRPORT where restrictions permit building
(4 The SANDS OF NIGG reclaimed’

(5) ALNESS SAND reclaimed '
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The large ~scale industrial processes {petrochemicals; minerals, cane

fibre; ferro-alloy) should be to the North of Invergordon with over-

spill on reclaimed land firstly on the Sands of Nigg ond later on
- Alness Sand.

Food processing and small-scale speciality chemical or metallurgical

processes could be sited af Muir of Ord.
Engineering could be either near Dalcross or also at Muir of Ord,

LAND USE

As indicated above, development of large~scale process industries
may necessitate reclaiming the Sonds of Nigg and Alness Sand. . The
feasibility of this should be established in order to reassure industrial-
ists of the scope that exists for expansion adjacent to the propoéed

main sife north of Invergordon.

[t is further recommended that HIDB commission studies of the feas—

ibility of:

(1)  recovering land at the top end of the Cromarty and
Beauly Firths; this might prove to be suitable for
agricuitural/horticultural activities which would
provide employment for some of those whose land
is forfeit as a result of the residential and industrial

developments outlined above.

(2) - using the land in the area above the 500 ft.contour for
industrial purposes , taking advantage of modern o
site preparation techniques; this would obviate the

need to sacrifice agricultural land in the cause of

indusirial development in the lower lying areas such

as Muir of Ord,




42 -

4,6, TRANSPORT

The importance of improved air services and removal of ‘traffic con-

gestion was stressed in Section 4., 1. under Management. No specific

proposals con usefully be made about the development of the transport |
- system: until the nature and extent of the increased load is known and

a suitable model can be constructed, However, in preparation for

this, it.is suggested that HIDB should:

1.  Commission study of existing travel patterns in the area.
Proplan's limited enguiries suggested little dota is imm-

ediately available,

2. . Gather available information and trends elsewhere in
Great Britain that would assist in determining where to
strike the balance between the provision of publid transport
facilities and private car parking facilities "at home” and

“at work ",

3.  Establish, in cooperation with the Admiralty, the up io
date position of shoals in the Cromarty Firth and its
approach lane and survey the sea bed in the immediate
area of Invergordon harbour; this to prepare for develop-
ment of Invergordon as a-centre for bulk processing of |

sea borne materials.

4,  Be advised of ali plans to build~up/run down transport
- facilities in the area so that they can decide how they

fit into the emerging requirements of the industries that -

- commit themselves to investing in the area.
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Higher Education

Ministers and leading business men constantly stress the need to improve the
application of technology in the United Kingdom. It is therefore suggested
that an institute be established which does this and nothing else. All, or
most universities so far set up engage either in pure science or theoretical
technology. Few consider that the various research associations make
sufficient impact on the industries they serve. Most technical colieges
necessarily concentrate on running courses for established technical quali-
fications, Britain lacks the equivalent of the American institutes, like
Stanford and MIT. It is therefore proposed that the Highlands and lslands
Development Board promote the setting up in Inverness of an educational

establishment with the following objectives:

(1) To fill the national need spelt out above and become a
unigue institution.
(2)  Establish an international reputation in the application

~ of technology.

(3} Provide a means of training and also a source of skil_léd

~ technical management for industries in the area.

We suggest that the institute should initially specialise in o few fields,
particularly relevant to the Highland situation. A parallel may be drawn
with the Tennessee Valley Authority whose fi rst activity was to set up @
research institute o evaluate and solve the problems of the area, parti-
cularly those concemed with establishing industries suited to its natural

resources,

Professorial chairs could be established each to specialise in the application
of research and development in a different field e.g. mineral exploitation;

regional planning; welding; forestry products.

We suggest that this institute be at least initially directly responsible to the

Board, though it should have its own goveming body and be associated with
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existing universitites who are willing to participate. It should be a non-

profit organisation but be allowed to accept outside contracts for payment.

Although the institute would work on specific problems of Highland
Developmenf, it is important that it should not be limited to these

since its value in reputation will depend on the cross~fertilisation of

ideas throughout the world. The best method of building up an intemational
reputation is to have a programme of work that attracts the best people to
Invemess. The purpose should be to couple the best commercial and technical
" brains on real problems which demand economical solutions in the interests of

the British economy; a guiding feature could be studies likely to lead to

substantial improvement in balance of payments.
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APPENDIX 1,

INFRA STRUCTURE

AN APPRA|ISAL OF THE PROBLEMS INVOLVED IN DEVELOPI.NG
THE INFRA STRUCTURE OF THE MORAY FIRTH GROWTH AREA

The present population of the area is estimated
to be about 75,000, It is suggested that over a
period of 15 - 20 years the population might,
with development at a managable pace, be in-
creased to 250,000, This study examines the
problems involved in meeting this target.
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Definition of the Moray Firth Growth Area

The area consists of the coastal belt starting in the south-eastern part
of Sutherland passing through Easter Ross including the Black Isle and
ending at the Inverness/Naisn border. 1t reaches inland only to the -
extent of the catchment areas for labour and water employed in the
coastal plains,

This appraisal does not, for the time being, deal with any other parts
of the seven Crofting Counties, except to mention them when they
have any influences on development of the easter regions,

The area's fength and comparatively narrow width suggests that large
scale industrial and residential development might be planned in the
form of a linear conurbation. However, to avoid spoiling the natural
beauty of the region with one continuous ribbon of mixed residential
and indusirial buildings, we propose that residential areas should, if
possible, be grouped in a number of reasonably sized fowns inter-
spersed with agricultural lands and that industrial sectors be similarly
separated from residential areas,

The curved shape of the area leads to the suggestion that the two
extremes should be brought nearer to each other by one or more fast
road communications across the Black [sle,

The Black Isle itself, flanked as it is by water on both sides, seems
ideally suitable for the functions of a "green cenire", We propose
therefore that the Black Isle be excluded from any plans for industrial
development or close urban residential development. We propose that
also the peninsula east of Tain be excluded, The latter on account

of its high potential for agriculture,
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Siting the residential ond industrial areas as proposed does mean that
most employees will live between two and ten miles from their place

of work, Our investigations into existing customs in Scotland have

led to the conclusion thot this will be acceptable. We propose how-
ever that a number of minor industries which employ principally female
workers be sited near to the appropriate residential areas so that married
women can take up work within reasonably short distances from their
homes, :

We suggest also that educational institutions be sited so that primary
schools involve very little travelling for the younger children, while
secondary and trade education should be concentrated in suitable centres,
Higher and university education will benefit from grouping in close
proximity. Invemess appears the obvious centre for any development-

of higher education except that an agricultural and/or veterinary faculty
of a university might more sensibly sited in, for instance, the Black Isle,
with its admirable opportunities for experimental farming.

It is easier to site residential development areas than to plan in advance
major industrial sites before the nature of the activities to be under- -
taken on the latter arve known.

We suggest that the criteria, which need taking into account when fand
is selected for close residential development, are mainly:

climate; slope and aspect of the ground, availability
of potable water; good drainage and access to road
and rail.

When one or more areas are to be selected for industrial development,
geographical considerations are of greater importonce. Access to process
water, deep sea harbour, raithead, become significant.,
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In this study outline indications are given of where various types of
industries might be sited.

Detciled recommendations on specific locations should take account
of the following factors:

m Labour requirements: male/female; unskilled/semi-skilled/skilled;
managerial/professional . .

(2) Land area af outset for production, storage, offices, parking,
etfc.

(3) Land area ultimately if reasonable ombitions are achieved.

) Access to local raw materials ond process water.

(5) Access to deep sea harbour, rail heads, trunk roads and airport.

(] Nuisance potential of process; noise, dust, fumes, eic,

7)) Effluent and waste for disposal.

It will be necessary to take account of the effects of the new "Rivers

(Prevention of Pollution) Act, 1965" which now includes in its schedule the
sea lochs in the Moray Firth area.

We note that the land situated between Beauly, Muir of Ord, and the fop
end of Cromarty Firth presents problems as regards drainage and sewage.

We have been informed that although there is as yet only small scole urban
development in this area, sewage must be disposed of by pumping. This may
meon that major pumping installations for both sewage and surface woter
drainage will-probably have to be constructed when the built-up area is

“substantially increased. This should in our opinion not deter planners from

choosing this area for industrial sites if other factors lead them to do so.




Existin&Urbdn De'veloi.ament

A number of towns and villages exist in the growth area. These might be
used either as nucleii for expansion, or entirely new towns might be created.
We suggest a bias towards the latter, except in respect of the Burgh of
Inverness, which we propose could be permitted to expand to the extent and
on the lines already being followed by the Burgh Council, i.e. up to 45,000
people. Other towns and villages should, we suggest, be stabilised. During
the initial construction period they will offer accomodation for personnel and
offices for contraciors and for service indusiries. Some, but not all of which,
may later move to new town areas.

The ofd towns can continue to serve their historic roles as pross-roads of
commerce ond marketr places for produce and livestock; they can also develop
their tourist operations for which new towns are less suitable.

Occasionally, if a small scale for industrial or commercial operation of o
unique or specialised nature is proposed having little relation with any other -
undertaking in the area, it could be encouraged to set up in an old town or
village ot inject a little new life, particularly for example if it called for
labour that hoppened to be available.

We consider that in this way the existing towns will play o very effective
role in the new infra=structure and that in fifteen years time their combined
population will grow from approximately 45,000 to 65,000.

We are aware of doubts expressed regarding the bearing capacity of the
sub—soil in the Dingwall area and subject to further investigations into this

| matter, we should for the time being express our reservations regarding the
possibilities of any substantial building construction in this town. We have
not heard of similar conditions elsewhere, but this may be due to lack of data
as probably there has hitherto been no reason to investigage the motter,

Several townships would entirely loose their present character if for insiance
attempts were made to put major roads through the centre.

Policy decisions regarding the future of existing towns should be taken very
early as delay might seriously impede the present rate of progress. . Such
public buildings and utilities as are in existence are not designed for expans-
fon. In some cases plans for example for a new school, or hospital or for a
‘new sewer or water supply system might well be held up indefinitely if there
were no firm decision at the start of the first 5 year development period.
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- The .Increases.'in_.the Existing Populdtion.in Fifteen Years

In the table below we have assumed that the rural population will first. |
decrease and that, after reaching a minimum, it will begin to increase
again, - - S

There is already a steady reduction in the number of people employed
~ in agriculture due to improvements in efficiency. Conversion of agricult=
vral land into residential and industrial sifes will increase this frend.
Eventually we expect that the rural population may increase albeit,.
~rather slowly as more lond is reclaimed both on hillsides and the fore-
shore and particularly if the proposed intensive horticultural activities
are introduced on a wide scale. '

Area 1966 1981 ultimate

Inverness | 30,000 45,000 | . 60,000

Other towns | 15, 000 . 20,000 25, 000
| 45,000 | 65,000 85,000

Rural villages, o

forms, estates . 25,000 17,500 . 20,000

Total: 75,000 ' 82,500 105, 000

The overall increase in numbers is based:-on the assumption that industrial
development will toke place in the Moray Firth. Unless, and until it
does, many will, as at present, emigrate after education and training.




The Burgh of Inverness is engaged on a programme of expansion, which for
geographical reasons seems limited to a total area suitable for a population
of 45,000 persons. Expansion beyond that limit may be difficult because
sewerage of the additional sectors is said to need rather expensive engin~
eering works. The very centre of the Burgh can be improved considerably,
both as regards traffic circulation and accomodation for offices and shopping
areas, by removing the existing railway passenger station to a site ad|acent
to the through-line to Dingwall.

*

THE DIMENSIONS OF THE INFRA STRUCTURE

Several sizes for the total population, as it might be at the end of 15 years
of planned and successful development, were investigated with a view to
assessing the scale of the components of the infra siructure needed to support
such a population and the industries, which would enable them to earn their
living.

We selected eventually 250,000 as a fair target fo aim for and the title to
this section of our Report mentions this figure,

This community of 250,000 will probably consist of the following:

1. 120,000 males assuming that after the year 0 + 15
130. 000 i"eindles the numbers of males and females
—_— will compare as they now do in the
250,000 rest of Scotland. {At present males

out-number females in the Highlands
by a smal! margin).

2. It is much more difficult to estimate the number of pe.rsons who would be
in employment. Toking 1964 statistics of "insured" employees for the
Highlands as our base for comparison, we may expect at least:

57,000 male employed persons over 15 years

46,000 female employed persons over 15 years
103, 000 employed persons including seasonal employed.



3, A very'rough estimate shows the numbers of children of school-
going ages requiring places as:
43,500 at primary schools
25,500 at secondary schools
69,000 children at schools

4, 69,000 children attending schools whole time
103,000 persons in employment

78,000 others : aged,below 6 years, disabled, etc.
250,000

5. Assuming that after [5 years of planned industrial development
conditions in the M F.G,A, will be similar to those which existed

b in 1964 in Scotland as a whole and applying miner modifications

to distribution percentages for known conditions as regards agriculture

and mining, we would have the following numbers of persons employed

in:

Primary Industries % No,
Agriculture, Foresiry & Fisheries 4,8 5,000 +
Mining & Quarrying | 1,000
5.8 6,000

Manufacturing Industries 35 - 36,000 |-
Construction Industry _ 8 8, 000
Service Industries : 5.2 53,000 |+

| TOTAL: 100 103,000

These: pfdpontiOhs; will not be attained until towards the end of the 15 year
development period,



In the early stages when many engineering works are in progress as
well as house building rather large numbers (mainly men} will be
employed in construction, may be up to 40,000, but at that time not
so many will be employed in the primary, manufacturing and service

_industries. [t is noteworthy that for example at Thurso and Dounreay,
the construction labour force was about equal to the number of
persons afterwards in full time employment at the pover station and
in other industries in that area. '

The size and rate of immigration

The population of the Moray Firth area will, after the year 0+ 15

be a combination of those who live there at present and their natural
increase, plus those who by that time have migrated into the area and
their natural increase.,

In Scotland at present the rate of natural increase is approximately
7% for the ten year period from 1954 to 1984, This is above the
national average (5.26% for the United Kingdom). Assuming such

a rate of natural increase for the natives of the areq,the population
excluding migration should reach 82,500 in the year 0+ 15. Immi-
grants and their natural increase must provide therefore 167,500 plus
‘whatever is necessary to compensate taking account of the 'year of
arrival; natural increase (this is likely to be less than the average for
Scotland since it is anticipated that many of the immigrants will be
from outside Scotland), but assuming new towns in the area follow the
national pattern it will be higher than the national average by about
5%); emigration of natives; loss of immigrents, etc. Such calculations
are beyond the scope of this study . ' '

The rate at which immigration will fake place will be determined by
several factors, for instance:

- the requirements of industries :
- the rote at which accomodation can be completed
- the rate af which services can be developed
~ - and, very importeant:

the walllngness of people 1o come to the area
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All we need say at this moment is:

1. immigrants can be taken in only as fast as houses are built,
as we assume thatyall other construction work can be carried out
more quickly,

2, immigrants will be needed according to the rate at which
' industries are sef up and grow, '

3. immigrants will be needed only when there are within the area
insufficient suitable persons to fill available vacancies,

e should moke clear that our suggestion that the building of housing
will probably prove to be the determining factor in this exercise, is based
n information obtained regarding rates of construction in new fowns
elsewhere. The national average is probably not much higher than

600 - 750 houses per annum. The highest outputs have been attained

in East Kilbride (about 1,300 p,«.) and Basildon {about 1,200 p.a.).
These figures were achieved after the respective programmes had been
worked on for from two to three years or more,

The reason for these levels of annual output are varied. The annual
financial budget plays a major role, The rate at which industries can

be drawn to the new fowns is another important factor, as well as the
rate at which people can be induced to move. In addition, there are,

of course, the technical facts, the time it takes to lay a sewer, construct
a road, prepare a sife and the impossibility of carrying out more than

a limited number of operations in a particulor area or space at any one
time, Much time is in some cases needed for lengthy procedures for
acquiring the land itself,

We have no reason to anticipate that records will be broken in the Moray
Firth area, but as building techniques are continually being improved
and as there is evidence to show that there are on average few weeks

in any year when in this region all building has to cease on account of
the weather, clever planning and good operational supervision and
management should make an output of 1,000 houses per new town per

ear possible, after a running-up period of say 2 years, Even if these
two years were entirely wasted, which is unlikely, the total number
of houses which could be built in theory in the 15 year period would be
13 x 1,000 x number of new towns (say 4) = 52,000 houses, which
would be adequate for 52,000 x 3,75 = 195,000 persons, (At present
the numbers of persons per household is approximately 3.75) -
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The number of houses needed for the new population of 167,5000
persons will depend on the number of persons in hostels, boarding
houses, The largest number of houses which might be needed would
be of the order of 44,500,

In view of the geography of the area, we suggest that the design-
population of o town should be limited to 40,000 persons, Four of
these towns would be not quite adequate for 167,5000 immigrants.
It is advisable to make provision for a fifth town, as account must
be taken also of increase of population after the development
period,

However, land for towns is very limited and it would be difficult

to accomodate more than four new towns south of the Dornoch Firth,
assuming it is acceptable that the "east of Tain" peninsula and the
Black Isle should be free of close urban deveiopment and that no
development by the Board will take place af Nairn. In that case

a fifth town should be sited north of the Dornoch Firth, which would
be particularly useful if industrial expansion were to seek new
terrain in that direction.

The fifth site can be included in the construction programme from
“the beginning, or alternatively introduced at the start of either

the second or third planning period. Too early a start would create

a tendency to spread efforts and forces with the result that the pro-
grammes for the four other towns could drag on into the fourth period.
This is not desirable, as foo large a proportion of housing would be
occupied for too long by employees of the construction industry .

At this stage we must make a number of assumptions, viz:

1. New towns will be planned as Garden Cities, that is with'
really low densities, thus creating a superior urban environ-
ment in keeping with the natural surrounding. This amenity
is in our opinion essential if people are to agree to migrate
into the area and to settle permanently, Our investigations
and interviews lead us to stress this point as it is likely that
many may not be prepared to come so far north unless there
are distinct attractions such as spacious towns,
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We suggest as a basis for arriving at a scale an averoge density of
100 acres per 1,000 persons gross, that is including open spaces,
public buildings, institutions, Shopping areas, minor service
industries, way-leaves, roads, etc,, but excluding motorways
(throughways) and railway reserves.

No new town will extend above the 500 feet contour and shall
preferably also not extend to seaward of the 150 feet contour,

The former fimit is dictated by water supply require-
ments and the latter by the fact that in the lowest
regions land is generally of high value for agriculture.

Sites for new towns wiil avoid the use of the better quality agricultural
land, for instance the penninsular east of Tain,

The Black Isle will be excluded. We have given our reasons earlier,
but we must add that we expect that this area will prove invaluable
for choice sites for houses for fop management, as well as for
recreotional amenities ot suitable places along the shores,

The combined areas of new towns will noi exceed one fifth of the land
excluding that mentioned under items 3, and 4. above,

This meons that four or five towns will have to fit. into some 33,500
acres, This wili at the density mentioned under item [, be
sufficient for 335,000 persons and ensure adequaie space for
increases of population after the 15 year development period.

The loss of agricultural and forestry output from this land will, we
suggest, be more than compensated by increased output from the
remaining 210 square miles when improved techniques are employed
to satisfy the needs of the rapidly growing population, We estimate
that about one third of the remaining land, 70 square miles, is
covered with forest plantations,

New fowns will not be designed to perform the functions of existing

towns, We stated our policy in the first few pages of this survey.
{Markets and rural commerce).

New towns will also not be designed in the first instance to provide
services for the tourist industry. Lt is hoped that the authorities of |
existing towns will vigorously pursue policies aimed at improvement
of these services,
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8. We visualize each new town as an entirely separate entity complete
within itself as regards administration and most types of social amen-
ities and services.

Keeping the above assumptions in mind, we suggest the following areas
os sites for new towns: from south to north -

A. The area around KIRKHILL in Inverness-shire.

B. The area west of CONON BRIDGE i.e towards MARYBANK
in Ross and Cromarty.

C. The area immediately adjacent to and north of ALNESS,
D. The area around LAMINGTON south of TAIN.,
E.1.The area situated north west of DORNOCH,

We co.nsidered an area near ARDESIER in easter Inverness-shire, but the

_severe restrictions imposed within a circle with a 3 mile radius, measured
from the centre of DALCROSS AIRPORT, rules this out, .

If a new town is wanted on that side of INVERNESS, then the area around
NAIRN seems the only suitable suggestion (E.2), We have not included
this in our present list because Nairn County does not come within the
sphere of activities of the Highlands and Islands Development Board,

Industrial development makes demands different from those of residential
towns.

We propose that in the first instance the following be considered:

I, The area north of INVERGORDON for industrial enterprise,
which need access to a harbour suitable for major sea-going
vessels or which need large quantities of fresh water for
processing. This area has already been earmarked for industr-
ial development by the Chief Piannlng Officer at St. Andrew's
House in Edinburgh. .

Il. An area between MUIR of ORD and CONON BRIDGE for mdustrles
requiring mainly rail and road transport.

l{l. The areas near DALCROSS AIRPORT where restrictions permit
building. There is adequate land for quite a number of light-
engineering enterprises, particularly those manufacturing high
added-value products and for firms who specialise in process

research.
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IV&V. Land recovered from the sea, such c:s part of fhé. San&s,_ .
' of Nigg and Alness Sond ‘The former may prove ideqlly ;

T e it by e L

Adjacent to a number of old and new towns, areas of modest proportions
‘where industries needing principally female labour, can be sited, provided
they use "clean processes and cause no noxious fumes and dusts to waft
across the towns. It is noted that winds in the region vary considerably
in direction. We suggest that suitable Regulations be prepared at an
early stage and strictly adhered to when negotiations with mdus’rrlallsts
take place. .

1t is, of course, quite possible that a major industrial concern, for instance;
one using smelting processes would wish to set up in the region. In that case,
its particular requirements must be measured against the assets of the areas’
already mentioned and if need be yet another site selected,

On page 2 we proposed that residential towns ond the principal industrial
areas be separated from each other by belts of agricultural land. This carries
with it the implication that all personnel will travel to fhelr home by some
form of mechanised transport .

Many of the people immigrating to the Moray Firth will have been used to
communicating to and from work; many will have used public transport,
trains, buses and the underground. Against this, more and more people in
urban areas are preferring their own cars to any form of public transport.
The examination of these two conflicting trends is outside the scope of this
- study, but we suggest that some research be undertaken on this matter so
that a reasonable balance may be struck in the area between the provision
of public transport facilities and the provision of "ot home" and “at work"®
parking for private cars.

There may be fluctuations between summer and winter, and there may be
differences between caotegories of workers. Nevertheless, we suggest that

it would be unwise if industrial estates were not laid out so that each
enterprise has its own private car park. Reference to a new factory situated.
in o rural area near Redhill in Sussex (Foxboro) lead us to propose that park=-
ing areas should be of the order of half the size of the floor area of a factory,
unless machinery in the factory is large, highly automc’red and attended to

by only a small number of operatives.
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Our suggestion means also that in residential towns, houses will have to
be provided with garages.

Bus services within towns will be needed for the non-working members

of families, and we propose also that a fast train service from one end of
the growth area to the other will be needed for those who do not wish

to use their own cars, We have in mind short trainsets driven by electric
or diesel power, For them it will be necessary to install a dual track
system throughout the region,

Before final recommendations with regard to roads and rail are made, it
will be necessary to build a model of the situation as it will eventually
be. To do this, data regarding existing travel patterns will be needed.
We understand that statistics may ot present not be available.

Early study of these matters is advisable.,

The use of non-agricuttural land for industries

‘We have thus far adhered to the generally accepted principle that
industries shall be sited in the coastul plain . We do suggest, however,.
whether a suitable areq for industrial developmen’r can be located on
land, which is at present not regarded as suitable for GQI“ICU“‘UI’ee This
will mean going to rather higher altitudes, and we feel obliged to
question whether this is really ruled out. ‘In the uplands behind Inverness
and in easter Ross, opportunities may exist to site groups of enterprises and
thereby save for agriculture substantial acreages of land., We feel that
some major thinking is needed at this stage in Scotland's history. The
scene has been set by the advent of large columes of natural gas, the
development of new techniques for site preparation and the pressure on
agricultural land in many parts of Great Britain.

Reciamation of foreshore

We propose that wherever this is economically possible the foreshore in
the Beauly, Cromarty, Dornoch Firths and Loch Fleet be made safe from
ingress of salt water.

Soil surveys, both as to quality and to depth, should
help deciding whether the land is valuable for use
for grazing, or horticulture. This is a matter of some
urgency and should be followed by an engineering
survey., Where the reclaimed iand cansists of sand,
it would after filling in with more sand to a higher
level, be useful for industrial sites: (iv and v).
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Protective sea-walls can serve in the case of the Sands of Nigg as a
causeway giving ready occess to the arable land on the other side.

The "top~ends" of both the Beauly and Cromarty Firths are said #o
consist of silt which after desolination and drying out may be suitable
for horticulture, We would recommend that causeways be constructed
at convenient points and that these crossings be used as the north and
south ends of a fast road across the Black Isle.

A very rough estimate indicates that some eight to ten thousand acres
could be claimed from the sea, but we suggest that perhaps only for
about three to four thousand acres a case can be made out, Even ata
low value of £100 per acre, this represents some £350,000 in land value,
while if the quality of the soil is good, the value should be af least

as high as other land in the region (£200 per acre = £3 m, total),

Having as yet no particulars of conditions in the various areas, we must
refrain from maoking suggestions regarding costs. -

Bridges will be needed to span the waterways to be left for rivers flowing
through these lowlands. A system of sluices will also be needed to prevent
the sea from entering the dry areas. [ is probable that pumping
installations will be needed to maintain the water levels behind seawalls.

While land so reclaimed will, of course, not be adequate to replace the
land used for urban development, it will ot least serve to provide work
for some of the labour which is displaced. It will also probably more
than compensate farmers who will be losing tracts of land near the shore
for the widening of roads, |t will probably prove useful fo take o Dutch
expert in this field into our confidence, but this should wait till
research has provided the basic data,

Water

We have enquired inio the pofential resources of fresh water.

We estimate the ultimate demand for potable water for domestic use at
some 15 million g.p.d. for the whole area {300,000 x 50 g.p.d.)
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Irrigation may require a further 5 m.g.p.d. {({" on 2,000
acres on a |0 day cycle) i.e. when market gardening and
growing of vegetables and fiuit for processing have been
fully developed. The combined requirements of industries
are difficult to forecast, but we suggest that the order of
magnitude of requirements can be 50 m.g.p.d. These three
demands add up to say 70 m.g.p.d. :

The estimated volume of water which can be made avaifable from high level
catchments at economical cost is of the order of [[G m.g.p.d. Most of this
would come from Loch Gloss and Loch Morie in easter Ross,  In addition,

Loch Ness can probably be made to give up substantial quantities at higher

cost {all water will have to be pumped),

The margin of supplies from high level sousces is not so great that promises
to prospective industrial entrepreneurs can be made without careful thought.

[t is understood that the Govemment is considering the grouping in each
County of all supplies under one controlling authority.

Solely as a matter for further thought, we suggest that depending on the
quantities of water brought down from high level catchment areas, it may
be possible to extract a certain amount of electric power. Although this
would be mainly of the "base-load" category, it seems worthwhile to
ascertain whether some use cannot be made of this power potential, for
instance, for pumping sewage or for draining low lying land, There may
be merit in the suggestion that this power might be useful for pumping
water from Loch Ness to a raservoir at higher level, where it could be made
. available to industrial enterprises if any were set up above the 500 foot
contour. ' '

Roads

Intensive development of the Moray Firth.area will be possible only when

all trunk roads are improved at a very early stage. In fact, we propose
that.such plans as are already " in the pipeline" shall be put into effect

as soon as the principles of a development plon are approved by Govemment,
A period of seven or eight years will be needed to construct dual carriage~

. ways from Invemess to Invergordon via Dingwall, ond to widen the

remainder of the A? and the A%6 to a standard which will ensure that

during the tourist season traffic remains fluid,
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The Local Authorities in the region would not be able to undertake a
large road construction programme without employing consultants,
It may be worthwhile to consider setting up a centraf Road Constiuction
Bureau for the duration. of the development period, which would enable
~ the County Surveyors to give their full attention to other roads in their

counties, ' '

The Civil Administration of the M F. G A.

Qur inveétigaﬁons {ead us to suggest that the Govemment should consider
the regrouping of administration of the region under one county,

The existing dividing lines between Counties cause the
west coast areas and islands to be physically remote from
the County Headquarters.. When, for example, a senior
officer has to give his personal attention on the spot to

a problem in the west, he is away from his office for a
considerable period of time. Increased development in
the west will aggravate this situation. We feel that
both east and west will suffer unless a change is made.

Perhaps our suggestion seems rather drastic. It may be thought, however,
that a major change in the Moray Firth area must of necessity bring with
it changes in other respects and that a new dividing line between counties
will bring benefit to all. In particular, the western areas would gain by
being given henceforth closer attention by officers who would live in the
area rather than separated from it by the width of the Highlands.

Observations regarding existing man-made assets

TrongEorf

f. Roads A rood system exists which is quite adequate for traffic
- “densities during the winter months, but which cannot cope with
peck traffic densities in the tourist season.

Recent improvements have included a major new
bridge in Invemess and a steady programme of road
widening. Each year some funds are being allocated
for the most urgent selected items. These works
are carried out under the supervision of the various
County Surveyors who are also responsible for
planning and design.




MORAY FIRTH GROWTH AREA.
| PROPOSED -
~ IMPROVED TRUNK_ROADS.




=19 -

Plans are going ahead for the construction of a new
bridge at Conon Bridge to by-pass the present
temporary Bailey structure. When we first heard
of this plan in May, 1966 we were struck by the
seemingly unwarranted nature of this expenditure
{some £100, 000} when seen against the long-term

- plan for a dual carriageway, which is eventually
to be built some distance away from the site now
proposed, However, if we consider that a dual
carriageway with major bridge over the same river
should preferably not be used by the local traffic
between the two rural townshi ps, there seems to
be justification for the present proposal.  This
would be particularly so if our proposal for a new -
town west of Conon Bridge - Maryburgh comes to
reality. |t will then be indeed very necessary to
keep local teaffic off the highway to Dingwall and
the north, We are informed that a by-pass and
bridge would cost of the order of £500,000, This
will now doubtless form part of the cost of the
proposed dual carriageway road from Invemess to
Dingwall .

Plans are also being processed for the construction of a dual carriageway
road on a partly new alignment in Ross-shire between Beauly and Dingwall,
Approval has already been obtained from Govemment for the alignment.

Details still need working out, -

Work is about to start on a major re-alignment (some 1% miles of the A%6

trunk road) east of Invemess.

The M,F.G.A., is connected with the network of roads in the cénfml belt

of Scottand via the:

AS leading to Perth
A%  leading to Aberdeen
A82  leading to Fort William

We suggest that of these three roads the A9 is the one to be selected for
major improvements, eventually up to motorway standard.
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It is vitally necessary that industrialists are assured of fast all-
weather communications with the south, One of the main
objections to moving to this development area, uttered
repeatedly by industrialists, whom we interviewed, concem
the inadequate road, rail and air communications now existing,
We fear that the Board's endeavours will be much hampered if
improvements, particularly to roads are not seen to be carried
out as soon as the development scheme is approved.,

Railway  The area is connected with central Scotland via two railway
lines, one leading to Aberdeen and one tfo Perth. Both are single
track lines. A single line runs from Inverness to Dingwall and further
north along the east coast, with a single line spur from Dingwall to
the west coast,

Inverness Station serves both as railhead and as through-station. The
passenger station is a terminus and the marshalling yards are triangular

" in shape and take up a fairly large area,  The station is at present

quite capable of coping with existing traffic. Approval has very
recently been given to plans for rebuilding the station - facade.
Parking areas adjacent to the passenger station are at present
entirely inadequate. There are no plans to improve this aspect,
Elsewhere in this appraisal we have suggested that this station be
removed so as fo free the cenire of Invemess for development.

Air  Dalcross Airport is some 8 miles east of Invemess and can be
reached by road (A96) in approximately 20 minutes, Road improvements
will reduce this time by some 5 minutes in the near future (1967 - 1968).
The Airport is used by B.E,A, (one flight each way on weekdays) for

its feeder-service which is based on Glasgow and flies on fo Wick and
the northem islands.

The Aimport facilities for passenger and freight are
adequate for this traffic. There are no permanent
customs facilities.

“There will probably be a case for redeveloping the now disused war-time
airfield near Fendom, east of Tain, for use by private aircraft and by
smal] freight aircraft, serving the large industrial enterprises in the
Invergordon area, Ce
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Harbour, Dock and Canal Facilities

4.1

o

+

Cromarty Firth

This is an excellent natural harbour, reasonably sheltered and
providing good anchorage. Depths in the channel within the
harbour area vary from 45 to deeper than 100 feet. In the
vicinity of Invergordon the depth is between 50 and 70 feet and
there is adequate room for turning vessels 1,000 foot in length
and longer. =

“The channel between North and South Sutor is from 125 to 170

{feet deep, Outside this entrance, in the Moray Firth, the sea
fioor is subject to some shoaling and requires periodically a

i survey to ascertain the maximum safe draft of vessels entering

fat low tide. At present this is conservatively estimated af 45
- feet which should be sufficient for most vessels up to 100,000
‘d.w.t. The most recent survey was carried out rather a long

| time ago and it is recommended that the Admiralty be approached

¢ as soon as possible with a request for a re=survey so that a more

; authoritative statement can be given to shippers, some of who

i may consider 45 foot and 100,000 inadequate.

At INVERGORDON two jetties, belonging to the Admiralty,
have been in existence for many years. One is used regularly
by the Royal Navy as an oil jetty serving a tank farm with a
capacity of some § m. ton. The other can be used by private
enterprise by arrangement with the Admiralty. It was recommened
that for the use of major industries in the Invergordon area the
Government provide o third jetty some 400 yards or further east
of the present structures, so that traffic can be kept away from
the town. The new jetty should be designed to suit the industries
which settle in the area. [t will have to be some 1,800 feet
long to reach 50 foot depth of water.

A survey is urgently needed to provide planners with data needed
for designing foundations dand to decide on the most syitable site.
Estimates can not be made until it is for instance decided whether
a floating or a piled jetty is the more appropriate.

A survey may also reveal that for really large-scale use of the
harbour a number of quays and storage sheds for handiing general
cargo are feasible. Such quays could for instance form part of a

~ dam to be constructed for reclaiming part of the Sands of N;gg for

industrial use.
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4.2 INVERNESS HARBOUR

is suitable for sea-going vessels up to 2,500d.w.t. only(or up to
3,000 d.w.t. depending on draft and beam). Access is through a
20 foot deep channel in the River Ness during high tides. The quay
is equipped with only one mobile 10~ton crane. The quay is rarely
used to full capacity. The harbour is administered by a'Board of
Trustees who employ a full-time Harbour Master.

4.3 CALEDONIAN CANAL

The canal is suitable for small coastal vessels of up to some 500
d.w.t. Lock gafes are being mechanised. Operation is between
dawn and dusk {and from 6.30 am to 7.30 pm in the summer). The
sea lock at the Corpach end has been enlarged to take vessels up to
1,000 d.w.t. for the benefit of the Pulp Mill ot Fort William, who
have had to guarantee the return on capital invested in this improve-
ment. The canal is administered by a Manager af Inverness on behalf
of the Inland Waterways Board. The canal has considerable spare
capacity for vessels up to 500 d.w.t, :

4.4 CRINAN CANAL

This is part of the inland waterway between Inverness and the Clyde.
It can be used by vessels of up to 150 d.w.t. who wish to avoid a
passage to the sea-ward of the Mull of Kintyre.

Note: Both canals could be enlarged to take vessels of up to 1000
d.w.t. There would in both cases be adequate "summit-water",
However the improvements would involve major reconstruction of
locks or building of new locks, The former would mean that the
canals would be completely closed for quite some time.

It is unl'ikely that the Waterways Board would be prepared to under~
take improvements of this kind unless finance were guaranteed by the

Development Board and/or private enterprise .,

Under-used (spare) capacities of existing assets

For the purpose of devising a time table for operations in the future, it is of
course, of great importance for the Board to know how much spare capacity
there is at present as regards transport chullttes, housing and the other comp-
onents of the infra structure .
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We have attempted to form an opinion rather than arrive at specific
quantities, as we found that very often statistics did not exist in a
form which we could use, - Until now, the M. F.G.A, has, of course,
not been regarded as a separate entity for statistical purposes. _

Qur remarks conceming spare capocmes must, therefore, be read with
some reserve.

Rail, Water, Air

Fixed assets for traffic using these fhree means are at presenf considerably
under—used throughout the year.

Roads

Qutside the tourist season the majority of roads of all classes outside town-
ships can carry greater densities of traffic, though not at any great speeds
due to narrow road widths in many places, Bottle necks exist in most
townships.

In the tourist season local traffic suffers badly through hold ups, as the
combined densities of tourist and local traffics are more than roads of
all classes have been designed for.

Housing

There is tittle or no spare capacity anywhere in the area. That which is
not now in use is generally of a standard which might not be acceptable
to immigront families,

Under-used copacity is difficult to assess. It is
alleged that quite some space is in fact available
for small scale "bed ond breakfast" accomodation, -
Whenever engineering construction works are to

be carried out, personnel usually manage to find
short term accomodation, though not for their
families.

Education

Facilities are at present adequate. Where necessary the Scottish Education
Department is normally well in time with plans for expansion, The Department
is confident that by the time houses are ready for occupation in a new town,
they will have the schools ready for accepting pupils. The extensions to the
Technical College at Inverness (very recently funds have been authorised)

will have quite some spare capacity.
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Medical

A new mental hospital is being planned for Invemess and a site is
being reserved for a new general hospital, Also in this field the
authorities are expected fo keep pace with development.

Social Equipment

Man-made facilities for amusement are scarce and said to be not
attractive to the non-resident. With increasing leisure time, the
younger sector of the existing population find not enough facilities
to occupy themselves. Arrangements for dancing at Strathpeffer are
said to be the only available in the entire Moray Firth area.

Plans for a swimming pool at Tain were shelved
due to tack of funds.

The area, although near to the Ben Wyvis mountains, where snow is
said to be suitable for skiing for several months each year, has no
facilities for winter sports and so far the tourist industry has paid little
or no attention fo attracting customers outside the summer season,

All tourist hotels close for six months each year.

Considerable attention will need focussing on to the matter of social
equipment of all types as with a proposed inflow of a new population
which itself would be some three to four times larger in numbers than the
existing inhabitants, there will be no question of absorbtion and odaption.
The newcomers will set and demand their own standards of amusement and
entertainment. To disregard this aspect of communal life would be to
court dissatisfaction and. worse,

In this respect, the region will have to make a start from the bottom up.

A study of experience gained in other parts of the
United Kingdom might help a great deal, but as
basic conditions are probably nowhere quite similar,
one may have o go to countries on the Continent.
It is suggested that in porticular in part of Hollond
a situation has existed which in many ways was
originally very similar to that now obtaining in the
Highlands. A study of success and/or failures of
efforts in that area is recommended. Similarly the
Swedes have succeeded in creating new communities
_in their northem regions. Also there may be useful
hints for the observing Investigator,



Team Seorts

Local initiative has been successful in livening up the interest in
soccer in the Easter Ross area,

Skiing

Ben Wyvis is recognised as a skilng area :
more needs to be investigated about :

t. Land ownership and willingness to see this developed.
2. Capacity of hotels and communications serving the area,
3. Consistency of snow cover and physical properties,

Forest Parks

Extept for Glenmere Forest Park near Aviemore, there do not appear
to be parks of this nature in the whole of the Highlands.

- Green Belt Areas (proposed)

The nearest proposed reserve {Culbin Forest) lies between Forres
and the coast, i.e. some 25 miles east of Invermess,

Ovutward Bound Schools

The Moray Sea School lies on the north coast of Moray County near
Burghead. A new mountain school has recently been started near
Fort William,

Sailing

Findhom Bay, Beauly Firth and the area near Avoch as well as

Cromarty Firth are known to be good sailing areas, although activities

are at present limited. Sailing Clubs exist at Findham ond at Fort
Rose. A club at Invemess is dormant, We were told that there are
no Sea Scout froops or similar nautical training facilities for the

young in the area, Neither are there facilities for young tourists,
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The situation in the Highlands is perhaps somewhat unique in that

here may be an opportunity to do what in other new fowns is usually -

not possible,

Where elsewhere, the expenditure of funds for social equipment is
often deferred uniil at least a number of immigrants have come to -
live in the new town, in the Highlands one has quite valid
justification for making the provision of equipment precede the
arrival of immigrants, The grounds for this argument are two~fold:
firstly the existing population is seriously starved of amenities for
recration for all age levels and ail walks of life, and secondly the
tourist. industry has already reached proportions which make it
vitally necessary that amenities be created to give the non=hill
climber and non=fisherman a happy holiday.

Thus a plan can be drawn up as of now indicating the pattern which
the development of social equipment will take in the next three

5 year pericds and the economical aspects of each item and sphere
of activities quite sensibly assessed,

The very great advantage of being able to offer newcomers the use
of existing equipment as of the date of their arrival in the area
are, of course, readily appreciated, Instead of making vague
promises, the recruiting agent will be able to state facts, and
select his candidates according to their known hobbies in the
“knowledge that they will find in the area the amenities which they
expect. This will probably narrow the field of selection, but
picking the eventually succepsful candidate will be done on more
secure grounds,
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Observations regarding natural assets

i.

30

Water The Loch Glass scheme in easter Ross and the Beauly scheme

in Inverness-shire both have some spare built~in-capacity in their

present designs.

The Burgh of Inverness operates its own water supply and has some
spare capacity. On the other hand, the Burgh of Invergordon is
ot present operating near the upper margin of its resources. It

~ supplies a great deal of water to the distilleries.

{t is understood that the Government intends to bring all water
resources and supplies under one controlling authority, @ move which
is being resisted by the Inverness Burgh Council, who feel that their
rate payers will be asked to pay more than they do at present,

The total quantities of water economically available in the area are
not unlimited in the sense that one can without careful planning

site major industries which need volumes of processing water of

the order of twenty million gallons per day or more,

From the Loch Glass/Loch Merie catchments some 100 m.g.p.d.
might be obtainable. Further south in Inverness=shire there may be
quantities of the order of up to 10 m.g.p.d. in more than one place,
but only some 10 m.g.p.d. in total is at present “on tap" and
probably a further 10 m.g.p.d. could be made available without
great expenditure and/or litigation. It is said that Loch Ness could
provide very large quontities of water, :

An overall water budget will help to plan future development.

It would qppe&r at this stage that taken overall, water will be
qdequm‘e but it will probably be more expensive in one area than
in another., -

Deep Anchorages The Cromarty Firth provides excellent facilities.
Elsewhere in the Moray Firth and Beauly Firth the depth of water
is less, and major sea going vessels cannot be used.

Fours of sunshlne, rainfall and temperatures are comparqble with fhose
of other industrial centres in Great Britain. (see tables on opposite

page).
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The so-called "snow=line" lies at some 700 to 1,000 feet altitude.
There are few days in any year on which fog occurs and the Dalcross
Airport has been closed on only one or two days in recent years.

Rain-fall amounts to less than 30 inches per year.

Contours - Altitude The coastal plain siopes in most areas quite
gently with falls of more than one foot in fifty. The plain is never
very wide and near Dingwall quite narrow. Land above the 500 feet
contour is thought unsuitable for large scale urban development., [t
is questionable, however, whether the same can be said for industrial
use and it is suggested that more investigations be carried out before
it is decided that agricuitural land of considerable acreages is to be
given up for use by industries.

This research is warranted in particular if, as is suggested at this
‘stage, residential and industrial areas be planned as separate urban
units. The question can now be asked: Is there not at a higher alt-
itude a stretch of land, little used for agriculture, but level enough
for use as an industrial estate. Such an area may be remote from a
railway line, but does that really matter? It may in the winter be
colder, and there may be more snow and wind. Again does this maiter?

Reclaimable sectors of the fore~shore Some 10,000 acres could per-
haps be added fo the dry land of the area if all areas between low
water level and high water mark were made safe from the ingress of
the sea.

For some areas this would probably be too
expensive, while for others the operation
may not be worthwhile because the soil

is useless.

Nevertheless, the whole extent of this potential gain in land needs
investigating and plans prepared based on the latest experlences in
other parts of Europe, particularly in Holland,

It is unlikely thot fand would be available very soon. An early start
with research is indicated.

Reduction of the areas flooded at high tide will mean less water pass-
ing to and fro through the narrow entrances of the Cromarty and Beauly
Firths and consequent easier passages for ferries and other vessels,
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In all cases passages quI have to be allowed for discharge of rivers

flowing into the top end of the firth, This will also ensure unimpeded
. entry by fish to the upper reaches of rivers, In the case of the

Sands of Nigg a dam, cutting off the shallows from the deeper waters,

will provide a useful base for a roadway which will prove to be a

substontial asset.

Some observations with regard to "Labout”

1t will have been observed that our approach to the ultimate goal is through
indusiry. We believe that the population of an under-developed area
derives more and longer [osting benefits from improvements which result
from the setting up of economically viable industries than from injections
of financial aid aimed mainly at unprovung living conditions and social
equspmenr

We have in this case on additional reason for our approach, in the fact that
the area now supports too small a population to provide labour for any but

very small new enterprises,

Potential |abour force

It is difficult, if not impossible, to assess the number of the existing
population, both male and female, who would be available for employment
when demand for labour improves.

The Ministry of Labour's statistics of unemployed do not reveal persons who.

do not yet qualify for unemployment benefits. The Ministry of Pensions

and National Insurance's statistics of employment card holders, now working
intermitiently, do not differentiate between those who would like continuous
work and those who prefer seasonal jobs of comparatively short duration,
Many holders of employment cards do not qualify for unemployment relief

and are not contained in the Miristry of Labour's statistics. Some occasional
workers do not bother to reglster for unemployment benefit, even when they

quolify.

There are understandably no statistics to indicate persons who would for the

first time take up employment if it were conveniently near their homes.

In addition, there are probably a number of persons at present "under

employed". For instance, improved techniques in -agriculture aré helping -

to reduce the labour needed from two per hundred acres to one per hundred
acres, - :
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One can, therefore, only guess, and base rough assumptions on situations
elsewhere. It then becomes, however, of great importance to know
whether behaviour of the population of the Highlands would be similar

to that in other areas, '

For instance, a major question is: will the married women of the region
want to take up permanent jobs in similar percentages as they do else-
where ? Here we have two possible variations: firstly, those who used
to work in industries in their area of origin and secondly, those who did
not. Both may have very good reasons for changing their minds when
they move into the new area.

‘We have been informed that there is in parts of Scotland still considerable
objection to married women and girls working in factories, but that the
younger generation in the neighbourhood of the larger towns takes in-
creasingly less notice of such prejudices. There is evidence of this change
of attitude in Inverness and the recently closed box factory at Evanton
employed some 200 women when production was at its peak.

We have noted that in the catchment area for labour, males outnumber
females by between 0 - 5% of the population. Although o number of
both sexes doubtless remain single, these figures show no large resources
of independent females who have to earn their own living throughout
their lives.

At present, the hotel industry suffers from this shortage of wage earning
women and is obliged to recruit staff as far away as lreland and Wales.

It is easier to get women to work in retail shops during the tourist season.

A more detailed analysis of the pattern of employment is needed before
prospective employers can be given any assurances regarding availability
of female labour, -

Similarly, a survey of male employment (both existing and petential) is -
to be made before estimates can be made of the numbers needed by immigr-
ation.
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We are aware of the possible undesirable consequences of creating

a large demand for fabour in a particular region without balancing

it by similor action elsewhere. We were informed that the starting

up of new industries in the central belt of Scotland has drawn away

from the Highlands and Islands numbers of people, who the Govern-
“ment would have wanted fo remain there.

Remedies against this occurring in the Moray Firth area might be

the sefting up of industries in the western regions prior to, or con~
currently with development in the east and (2} the selective encour-
agement .of industries which recruit skilled immigrants from the South
rather than unskilled and semi-skilled labour from.the hinterland of
the area. "

Much can probably be learnad by studying the events which have
occurred in recent years in north east Scotland. Here when new jobs
were filled by immigrant male labour, the number of persons registered
as drowing unemployment benefit rose unexpectedly sharply, because
the men's wives and dependent children did not immediately find
employment which they had been used to in their area of origin.
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Considerable attention will have to be given to the proper timing
of bringing into the region industries which require femqle workers.
At present the number of women in paid employment in this area as
-compoted 16 men-is. dnly about 05 0.5 is to 1. In the Central Belt
of Scotland it is said to be about as 1.4 is to 1, These relative
‘proportions may never develop here but nevertheless it is necessary
to see to it that one does not create an increase in the registered
number of unemployed women when men immigrate into the area

as it may impede recruitment. Much will depend on the type of
industry introduced. Each will need analysing os regards its own
labour requirements and as regards the effects on the market for
female workers. '

We are informed that the region is ot present short of persons suitable
for managerial and executive jobs. From a number of interviews we
have gained the impression that there will be no shortage of applic-
ants for employment of that nature, and that not in all cases special
terms need be offered. We were warned, however, that many of
those who accept employment leave the area again when they have
been there for a few years, Their reasons for leaving have not been
statistically recorded, but are thought to be based rin the main on
dissatisfaction with the social amenities in existence. An analysis

of these reasons would be helpful to those responsible for planning
social equipment.

Language

The Moray Firth Growth area will probably present less difficulties
from the point of view of integrating immigrants into the existing
population, because the area has at present a lower percentage (less
* than 10%) of Gaelic specking people than for instance the west
coast (30% - 70%).and the outer isles {over 70%).

Probably no one in M.F.G A, speaks Gaelic as first language.
~ Some of the alleged difficulties now being experienced at Fort William

may have a base in language difference. Statistics show that between
10% and 30% of the population speak Gaelic.
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On the other hand, the rather easier integration of
newcomers into the existing community at Thurso and

in Caithness in general may well be due to the fact
that less than [0% of the population spoke Guaelic before
the influx started,



EXAMPLE OF CREDIBLE HOUSE CONSTRUCTION PROGRAMME
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| Some observations rggdrding_a "TIME-SCALE"

It is now common practice to divide a lengthy development scheme
into a number of equal periods. In view of our remarks about the
speed at which houses can be constructed, we propose a total scheme-

duration of 20 years divided into four 5 year developmenf periods (I,
i, N &Iv).

Prior to the flrst 5 yeor period some time will be availeble for collect-
ing data, carrying out research and for preliminary negotiations with
industrialists and government departments. - As soon as the basic pring
iciples of o development scheme have been agreed by Government and
l the overall size of funds to be allotted approved, urgent measures must
be taken to get the frunk-road reconstruction programme off the ground.
Unless this is done, all other plonning will run into difficulties.

Period | The start of the first 5 year period will
~ be the date on which Parlioment approves
the Scheme. ' '

The first 2 years will probably be used mainly
for drowing up detailed plans and for getting
constructions programmes up to full production
(housing, water, education etc. etc.).

The last 3 years will see a number of sub~
stantial industries coming into the area and
starting operations,

Period I House construction will be ot full ouput.
Construction of frunk roads will be largely
complete by the end of this period unless a
fifth new town has meonwhile been agreed to
" for the Dornoch area.

Water supply construction will consist mainly
of laying reticulation and of providing special
supplies for major industries of the engineering
side and reclamation will be completed.

These two 5-year periods together should represent the time of the most
spectacular action (a controlled explosion of development),



EXAMPLE OF A CREDIBLE ROAD CONSTRUCTION PROGRAMME.
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The subsequent two 5-year periods should be os follows:

Period 1}

Period IV

The completion of construction
schemes except that of the fifth
new town. The filling in of
industrial areas with more enter-
prises. The completion of land
reclamation for agricultural pur-

poses.

The completion of the fifth new.tqwn.
The normal operation of the fully
developed area.




APPENDIX 2.

FOOD PROCESSING




Section

2.1
2,11

2,12
2.13
2.14

2.15

2,16

APPENDIX 2

FOOD PROCESSING

Contents

Page

Food Processing - 1

The Case for Dévelopment of Food Processing
in the Moray Firth Area

Short Term Opportunities
Long Term Opportunities

Some Observations Regarding Water
Requirements for Horticulture 12

Problems Facing the Establishment of o
Food Processing Industry 13

Action




2.1

FOOD PROCESSING

Examination of the agricultural end fishery_resoufces of the Highlands .

) and Islands shows that o considerable proportion of the excess produce

is exported to the south without any value being added by processing.
This proportion is as high as 90 per cent in the case of the two main
assets, meat and fish, This is not so much due to the inadequacy. in
the quantities produced but rather to the fragmentation of the producers,
Whether it is beef, lamb, shell fish., white fish, herring or cereals, the
picture is one of a Iargé number of relatively small "producer units”
(i.e, farms and ports efc.) scattered over o wide area with totally

inadequate marketing arrangements, The few units which are'p:;‘o-

"ducing on any scale are still insufficient in themselves to form the basis

of a food processing industry on the scale which is necessary if it is to
play its part in the industrial development of an area relati.vely remote

from the centres of population and, therefore the main markets,

- Every panel, board, enguiry and committee which has ever considered

~ the problems of this area has said there are opportunities for food

processing in the Highlands and Islands, Yet, with one or two

exceptions, nothing significant has ever resulted from these statements,

Why ?

- Proplan considers that many of the ventures that have been made have _

lacked critical elements of success such as capital, economic scale of
operations sited in the right places and good management, An exception .

to this is perhaps the firm of W,A, Baxter & Sons of Fochabers, From

‘its beginnings as an entrepreneurial venture this firm has developed

both is size and reputai_-i_oh and is now widely recognised as a successful

cormmercial organisation.




However, this growth has not been without problems and it is evident
that this strength in recent years has stemmed from a good management

team using modem methods,

In other cases patrician ﬁromoters venturing into the food processing
business have not been sufficiently dependant on it for their livelihood
but have rather .regarded it as a sideline to other activities, e.g. land
owning. Despite the interest and enthusiasm which these people un-
doubtedly had, nevertheless the hard fact remains that these days
enthusiasm and interest alone are not sufficient to build a successful
business, let alone an industry. As a result, the ottempts made so for
have not been successful in securing the confidence of the farmers,
crofters and fishermen, nor have they been sufficiently large in scope
to overcome the variations in supplies of raw materials. The outcome
of this sifuation has been a certain amount of disillusionment on both

sides,

From the foregoing it is apparent that the successful development of a
food industry in the Highland and Islands will depend on the attraction
of the larger food companies who have the finance and organisation to
overcome the problems which have handicapped the entrepreneur, In
turn, whether suitable companies can be attracted depends on the case
-which con be presented. It is not within the scope of this enquiry to
present detailed cases for various food indusiries but rather fo examine
the assets of the area fo determine whether there is a prima facie case
for approaching companies who might be suitable and in securing their

interest,
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2.11 The Case for Development of Food Processing in the Moray Firth Area

The main foodstuffs produced in significant quantities in the Highlands

and Islands are as follows:

(@) Fish - shellfish (3940 tons worth £776,799 in 1964)
whitefish (42,335 tons worth £2, 111,883 in 1964)
herring (55,797 tons worth £1,243,404 in 1964)

(b) Meat- beef (12,200 carcases worth £975,000)
mutton (100, 650 carcases worth £805, 200)
venison {1,200 tons worth £250,000)

(¢} Crops~ potatoes (9871 acres i.e. approx 80,000 tons)
barley (28,857 acres i.e. approx 37,500 tons)
oats (85,051 acres i.e. approx 85,000 tons)

Reference has already been mode to the current fragmented structure of
production of these products in this area. Consideration: of the quan-
tities of fish, cereal, meat etc. produced shows that there is an in-
sufficient and sometimes inconsistent .supply of raw materials to warrant
the establishment of food processing facilities close to any one particular
port of landing or unit of operations. As a result, produce is transported
away from the area for processing. (At this point it should be emphasised
that this survey is concerned mainly with large scale food processing
rather than the small scale processing of luxury foods which could take
place at various places which would be unable to support large

factories).

A rough distinction can be drawn between the West and the East in terms
of agricultural and fishery assets. Fishing (i.e. inshore) is in general
confined to the West and North West while catile and sheep farming are

predominant in the North East with the addition of crops in the Moray

Firth area,




In between {not necessarily geographically) is the crofter with very
small quantities of all these commodities. In the case of fish, a
dividing line can be said to exist between two mailor areas which
comprise the Crofting Counties. This line exists as a result of present
lines of communication and the food processing facilities which
already operate. It can be drawn from Stornoway through Mallaig
and Oban to Glasgow .

North of Mallaig and west of this line, fish is token fo Stornoway for
processing while the Mallaig catch goes by road or rail to Glasgow -
a very small proportion being processed in Mallaig itself. On the
other hand, east of this imaginary line from Kyle northwards, the
small ports where shellfish are landed, and Ullapool, which is
becoming an increasingly importont port for fish landings, are some-
what isolated and bereft of processing facilities. All shellfish,
herring and whitefish landed in this area must therefore travel by
road to Inverness and onward to Aberdeen or the South. This is
particularly disadvantageous for crab, which trend to fravel badly
and the resulting prices fetched in Aberdeen. ‘and London are in-

sufficient to encourage fishermen to catch more.

In the case of meat, the position is equally complicated and equally
lacking in advantage for the areas of production. The areas north of
Inverness through Easter Ross and Caithness have a fine reputation for
high quality beef. Since the main market for beef of this quality is

in the South of England, considerable quantities of meat are sent south.
However, during the tourist season, beef has to go into the Highlands,
thus creating a net import. The position is further complicated in that
locally produced beef is generally too good and too expensive for the

local retail trade.



There are also large quantities of lamb, mainly from the Shetlands, but
also from other parts of the Highlonds and 1slands, which cannot be
disposed of to full advantage under present arrangements, The distance
from Smithfield market by conventional transport is too great fo allow
the lamb to be marketed in a fisst class condition, On the other hand,
if the lamb is frozen to facilitate transit, it has to compete with its
cheap New Zealand counterpart, Con_sequénﬂy, the producer foses

both ways,

_ The two main food assets of the Highlands and Isfands capable of being
commercially exploited on a large scale are therefore meat and fish and
unfortunately, under present conditions, neither are being exploited to
the full advantage of the producer or of regional development. The
piciure is very simﬁly one of a westward movement of fish and an easi-
 ward movement of meat, and fish which for transporfation reasons cannot

go west, with the area in between being denuded of its basic assets,

There is, however, one common factor in the movement of these assets,
and that is that most of the fish and meat moving from the North West
and North East must pass through the Beau'y Firth area, It is at this
point that relatively small quantities of produce accumulate to produce
a volume sufficiently large to support food processing facilities. Taken
in conjunction wiﬂ; meat and particularly fish, the surrounding arable

- land has the potential to support a fobd indusiry of o_simﬂar nature fo
that located in North Lincolnshire and East Anglia, The quantifies of

raw materials available would of course be very much smaller, bui

these are still significant as con be seen from the following figures:
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Herring 32,327 tons Beef 3,000 tons
White Fish 28,940 tons Mutton 2,500 tons
Shell Fish 2,500 tons (est'd) Venison 1,200 tons

These are for the counties of Inverness, Caithness, Sutherland ond
Ross and Cromarty, - In addition, the quantity of arable lond in the
Moray Firth area is more than sufficient to accommodate a minimum
of 1,000 acres producing some 2,500 fons of peas, beans, sprouts

and soft fruit per anhum,

Short Term Opportunities

In the short term, a commercially viable food indusiry could be |
built around fish which would form the basis for an even larger dev-

elopment in the long term. There are two main opportunities in fish

‘processing ~ shellfish and whitefish, Herring has been excluded

-because of its concentration in the main ports along the coast of

Moray, Banff and Aberdeenshire from Lossiemouth to Aberdeen, and
because it is known that there are currently insufficient quantities

of herring to satisfy even the existing processors in that area,

In the case of shellfish there is evidence that a canﬁing and/or freezing
plant would be a viable pmpositibn' if established in the Beauly/Muir
of Ord area, Figure 1 opposite shows the main supply lines from the
porfs and the distance by road to Invemess, ! Yhe exact products fo

be proceséed would need careful investigation from the point of view of

1 Figures and details quoted are taken from the 1962 report of the
Fisheries Group of the Advisory Panel on the Highlands and Islands,

They may, therefore, be slightly out of date and in need of revision,
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markets and supplies but it would appear that processing would be
centred on crab, which offers perhaps more potential than any other
shellfish because of the availability of supplies and the difficulty

of fransportation to the main market for consumption in the fresh state.
Messrs. W.A . Baxters & Sons Limited of Fochabers have expressed
keen interest in such a project to Proplan and are anxious to go ahead
with more detailed planning. In addition, John West Foods Limited,
who import canned crab, prawns etc., have told Proplan that they
would be interested in buying similar U.K. products providing price
and quality are right.

So far as whitefish are concerned, considerable quantities are already
purchased for quick freezing in Fraserburgh, Aberdeen and the South ..
ond there is no doubt that similar processing could take place in the.
Inverness area. However, it should be pointed out that the quantities
of such fish svitable for freezing vary according te landings and are
limited by the demand for fresh fish which is currently high. In
addition, the size of the fish, e.g. haddocks is smaller than that which
is quick frozen in South East of England and there are problems

associated with market acceptance and processing machinery.

Consequently, the case for a quick freezing plant should be based on
whitefish as a nucleus rather than on it as the only commod ity. This

in fact works in very well indeed .with the diversified operations of

the major quick freezing companies. In this context it should also be
noted that these companies are facing the future with great confidence -

as the boom in frozen foods shows no signs of levelling out,



(The total current market of £88 million per yedr is expected to grow
to £350 million per year in 20 years time.) Moreoever, existing quick
freezing capacity in the U.K. is reputed to be already nearing its
maximum and this is therefore par.ticularl.y good time to attract the

interest of the major companies.

Discussions have been held with the Eskimo = Fropax - Frood group

of companies ~ jointly owned by J. Lyons, Associated Fisheries and
Vesty — and expressions of interest in pfinciple have been obtained.
This group are pdrticulariy interested in the fact that peas, which form
30 « 40 per cent of their frade, could be grown in the surrounding areaq,
while supplies of potatoes already available would fit in well with the
“present development taking place in the frozen potato product market,
The minimum economic size of unit which could compete in produ;;fion
costs with the larger plants in South East England would handle

approximately:

Fish 3,000 tons per onnum :
Peas - 1,000 tons per annum (5 week season)
Beans _ . 500 tons per annum

Sprouts ' 500 tons per annum

Other products 500 tons per annum

(Potatoes, raspberries, meat etc). -
These quantaties should be well within the capability of the region.

Consideration was also given to the possibility of establishing a petfood
processing plant in the region as considerable quantities of fish ] are

presently being purchased in the area by petfood manufacturers in the

1 In 1964 almost 3500 tons of herring from Ullapool and Kyle alone.
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South and, in addition, large quantities of offal are available from the
local abattoirs ].. However, further investigation showed that the
major petfood manufacturers have already considered this possibility
but were deterred by the high transport costs. (A tin of finished
petfood product contains only % ~ 1 its weight in actual Fish or offal,
the remainder.being gravy, :cereal-etc. Transport costs on the
finished product would therefore be considerably more than on the
raw material alone.} Furthermore, there is currently a trend towards
concentration of production facilities and any expansion away from

existing sites is more likely to toke place in the Midlands, Never-

~ theless, although not an immediate opportunity, further investigation

is believed to be worthwhile in view of the continued development
of the peffood market which is currently approaching £50 millien
per annum. [t is possible that the specialty portion of this market
which is believed to be of the order of £1 - 2 million per annum,
could be tapped by a small company formed by interested parties in
the area, e.g. Buchan Meat Producers have already indicated their

interest in a petfood venture.

Long Term Opportuniﬁes

There are three longer term opportunities which should be taken into

account in considering the development of a food processing industry .

The most promising of these opportunities lies in glasshouse horticulture .

Studies carried out on the possibility of salad erop production under
glass have shown that a glasshouse industry could be established in the

Moray Firth area with excellent prospects.

1 More than 750 tons per annum :from Buchan Meat Producers' abattoirs
(including the ones outside the Highland and [slands ar¢a)



- Table 1 Averages of accumulcted-femperature below &0°F '(dggree - days)

Jan  Feb Mar  Apr Moy June July '-Au_g Sépt. Oct -Nov Dec . Year

Fortross 660 584 564 438 313 . 171 84 102 192 366 528 626 4628

Renfrew 670 584 561 = 438 298 153 74 95 189 359 540 632 4593
Rothamsted 688 613 ~ 564 414 -~ 258 100 49 64 137 325 525 663 4400
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The value of glasshouse crops produced in the United Kingdom is
approximately £25 million per annum and a similar amount of money

is spent each year in imported crops. -

At present, with one or two notable exceptions, British growers are
hampered by the smallness of the holdings and severe under-
capitalisation. Consequently, they have lagged behind their

Continental counterparts in business management and productivity .

[t is apparent that substantial improvements can be gained from
increasing the scale of operations and employing the latest ad-

vances in horticultural operations.

Although heating costs will generall)?.be higher in the North of
Scotland than in the main glasshouse areas of the U. K., the
difference will not be as great as expected in view of the relatively
mild climote of the Moray Firth area. This can be seen from the
figures tabulated opposite. Furthermore_a, it may be possible to
utilise waste heat from power.j'sfati'ons' and distilleries to offset a
portion of the costs. (A power station producing 500 MW (thermal)
could theoretically support 1250 acre;funder glass l) In addition,
the woste carbon dioxide from distilleries would be extremely bene-
ficial when introduced into glasshéuse-fafmospheres. Not only has
this been proved to increase the yield, but also "earliness". Con-
sequently, the profitability of most crops is improvéd = in the case

of tomatoes, the added revenue may be os high as £1,000 - £2,000

I
per acre .
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Intensive cultivation using adequate capital investment and advanced
horticultural techniques would be-necessdry ond the marginal invest-
ment per acre would be of the order of £26,000. Sound commercial
operation requires a minimum of five acres under glass and this would
provide permanent employment for 20~25 persons with substantial

additional seasonal work.

If the trend towards vertical integration in the food industry continues
it may well be that o large company with retail outlets in the green-
grocery trade would be interested in a project of this type. Further-
more, the market resulting from a build up of population in the area
would be sufficient to provide such a venture with a good base. From
this it could develop a large export trade to the main Scottish market

in the *Central Belt" as well as to England.

The second opportunity lies in the fielci of meat production. The out~
put from ‘slaughterhouses in the Moray Firth area, the new abattoir
at Inverness and the planned increase in cold storage facilities could
provide an opportunity in the utilisation of meat supplies by adding
value from meat packing, i.e. the cutting up of meat supplies carcases
into portions suitable for wholesale, retail or consumer trade in the
U.K. Although a number of attempts have been made in recent years
_to develop such a business, 'I‘-f('a.g. FMC/Marks & Spencer etc.), these
“have not succeeded and it would appear that this is not pessible at the
moment in view of the siructure of the meat trade in the U.K.
However, informed opinion in the meat business believe that ration-
alisation will eventually take place and when it does there will
undoubtedly be opportunities in meat packing along similar lines to
that in the U.S.A, and Canada, The Moray Firth area could well be

in a position to take advantage of such opportunities.
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There is no doubt that beef production in the area could be increased
significantly given the incentive, e.g. by ¢ change in the governhent
price policy which must come eventually, particularly if we enter the
Common Market. A pig indusiry, curfelr?_‘riy absent north of Inverness
could also be developed successfully since it is @ barley producing
area. Any meat packing:operatidn could be based on beef, pork, lamb
and venison ~ which is currently sent out of the area to Fraserburgh
and Perth. The current problem of disposal of the poorer cuts of meat
would be overcome by sales to canners and freezers, locally and
elsewhere in Scotland. In this respect Proplan have already received
an "informal" expression of interest from a firm of meat canners in
Southern Scotland, while meat would also be utilised by the quick

freezing operation already mentioned.

Finally, the work which is presently being carried out on fish farming
could well result in the establishment of u new industry. At present
studies are very much in the experimental stage but already encouraging
results have been obtained with plaice and sole. Experiments are toking
place in Scotland in a loch at Ardtoe (Argyll) and Hunterston nuclear
power station under the auspices of the White Fish and Electricity Auth-
orities. In addition, Unilever are olso experimenting in Scotland with
trout, The Highlands and Islands will be in a position to benefit from
such developments particularly in view of the warm water resulting

from existing power stations such as Dounreay and from any industrial

complex which might be established.

Some Observations Regarding Water Requirements for Horticulture

A general look has been taken ot the water requirements of large scale

horticulture if established in the Moray Firth area.
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It can be said that irrigation is generally required where the average
rainfall is less than the average poferitiq!t‘afrcnspirqtion of the crops |
over specified periods. The quantity of additional water required can
be calculated for most crops and for specified periods which are

generally during the summer months.

Over the six months from April to October, the rainfall in the Moray
Firth area is virtually the some as the average potential transpiration
so that major irrigation schemes would not be required. A quick
calculation has been carried out for peas and the following results

were obtained:

Average rainfall (during June, July
and August) 8.0"

Average potential transpiration 8.3"
Irrigafidn would probably be requfred some 3 years out of 10 and the
maximum need in the driest year would be 4.4 inch~acres. This is
equivalent to 90,500 gallons per acre over the three months, As a
pea crop would be of the order of 300 acres, the wcn‘er.requiremen'fs

would, therefore, be approximately 27 million gallons for 3 months

or 300,000 gallons per day.

Problems Facing the Establishment of a Food Processing Industry

During the course of discussions with interested parties, Proplan found
that a number of points were raised about the likely difficuities which
would arise in setting up.food processing plants on a large scale, As
with many other manufacturing industries, the most significant prbblems

appear to be the attraction of middle management to an area with an
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image of remoteness, recruitment of labour, particularly female which

is already in short supply, and methods and cost of transportation,

Potential solutions to these problems are outwith the scope of this
particular chapter but it is nonetheless worthwhile to point out that
development of jet~air-freight services would be of particular ad-
vantage to the food industries proposed, being ideally suited 1o the
transportation of fresh fruit, horticultural produce, shelifish and

prime cuts of meat.

Action

It is significant that many of those approached by Proplan, with
view to interesting them in the development of the area, commented
on the lack of detailed follow-up by Development Authorities who
"had dangled the original carrots™. in this context therefore it is
essential that the following action points be noted if the work so

far is to be exploited fully.
a) A more detailed study be made of the various opportunities
uncovered so as to present the best possible case to industrialists.

b) Meeting between the Highlands and Islands Development Board
and interested companies.

¢} Follow=up on any outstanding points arising from the meeting.

The chart opposite illustrates the opportunities uncovered and the
chronological order in which they cre likely to develop, together

with their relationship within the overall structure of the food industry.
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PETRO CHEMICAL COMPLEX AT INVERGORDON.
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BACK GROUND

In summary Invergordon's natural assets ore neccrlynideal for the
establishment of Iargé scale process industry competing in world
trade, i.e. a good site, a deep water harbour and ample fresh
water. The problems of fabour and communication are potentially
soluble as has been shown by the establishment of a large whisky

distillery there over the last few yeors.

However, to make maximum use of the capital available for man--
ufacturing plant and also to make maximum-use of the area for

continued and other developments, HIDB should sponsor the dev-

elopment of the harbour and other services.
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OUTLINE OF TECHNICAL PROPOSALS |

The Invergordon Chemical Complex is based on integrated units of such
@ size as to be competitive ih_ world trade. The units chosen are ulreddy
operating or about to operate thus minimising risks but considerable

- economic edge is obtained from the integration of the various units,

1. Refinery Section

' _'I_'hé refinery section will be built fifsf, since crude oil is the
primary feedstock and the réfinery will.'rnake; use of the existing
oil handllng and oil storage depof at Invergordon and will be

- designed to be oble to occept a vanefy of feedstocks and have

a reasonable flexibi |1ty

The capacity will be in the region of 80,000 - 100,000 barrels
per day throughput, This is equal to 4 - 5 million tons crude

oil, per annum, although initial throughpuf is llkely to be about -
60,000 barrels per duy '

- The bhits_withi'n _fhe'refl;ne;y are Jikély to- consist of a h'ydro.-. .
" | skimm’ér, desulphurisation and sulphur recovery plents, an )
arémafics plant and an aspf'\alf and t__:bking plant. App'r_oxi'm'ately
1 miltion tons of oil _pi'oducfs could .b_e made available for sale
directly from the refihéry per annum qhd these would include
~ petrol, diesel fuel dn’d heavy oil in quantities sufficient to supply.
“ the North of Scotland. 'At..p.res_ent about 200 ,0_00 tons per annum
of petr'oleum products are brought into In\./elrness.by sed a.lone |
Arrangements have tentatively been made to supply oil producrs '

'to dlstrlbuhon compumes and networks in Scorland and Englond




* be considered.

Sinoe. the original report was drawn up, the large natural gas

finds in the North Sea and the prospects of finding gas in the o

Moray Firth make o di_ffere'n_ce to the design of the refinery _
in favour of a more economical arrangement and reduced import
of crude oil, i.e. a better balance can be made of the comp-
onents of the crude oil if some natural gas.is available to go-
with it and it is now proposed that natural gas be used wher- |
ever possible in the .Compiex. Optimisation of the use of

nafural gas still has to be worked out.

Power Plant

The Chemical Complex em}isages the use of obdut. 200 mega-
watts of electrical power and a new fype of power plant unit
has been devised which is based on gas turbine and waste heat
boiler systems which can be built in economic modular units

of 100 megawatts or less.. The power plant will be inegrated

" into a steam ring main for the Complex. It wouid also provide

hot water for central heating purposes and for any herticultural

purposes that may be envisaged.

Further comments concerning the provision of power as o

general service appear below.

"1t seems likely that developments to re'_éovér' sulphur from the

flue gases of power stations will become a practicdbility in the

very near future and provision for doing this at Invergordon will



- _currently

Fertiliser Plant

It is envisaged that a complete range of fertiliser plqﬁts will
be installed based on a 1,000 ton per day ammonia .pl_clr:ll' and - :
a phosphor.ic acid prbducfion' facility which, wit.h production -
of potassium nitrate/phosphate, will allow a complete range

of very high nutrient value fertilisers to be produced for

- sophisticated markets such as Western Europe, including the

United Kingdom.

In addition, substantial quantities of straight nitrogenous
fertiliser will be available largely for export. Tota! fertiliser

tonnage will be about 850,000 tons per annum.

A very high degree of flexibility is built into the fertiliser

section to allow a wide variety of products and product mixes.

" 'to be obtained dnd also fo dllow the intermediate products; for

instance; nitric acid to become available for other processes =
elsewhere. A by-product of the fertiliser plant will be 350,000

tons per annum of cement.

Péix.m:ers s

The growing demand for plastics in the world. encourages the

production of monomers and polymers at Invergordon and it is




envisaged that a lgrge ethylene cracker with a capacity of

about 350,000 tons per year will be the centre of operations.
This will provide not only ethylene for making PVC and poly-

ethylene but also would make available propylene and C4

fractions for more sophisticated plastics in due time.

Polymer Production

It is proposed to produce about 100,000 tons per annum of
PVC by both suspension and emulsion polymerisation techniques
which will give a wide range of products. The chlorine will
come as a by-product from the manufacture of potassium nitrate

or potassium phosphate in the fertiliser section. It is also expected

that production of fow density polyethylene will follow after the -

PVC at a level of 100,000 tons per annum and various co-polymers

and propylene, ethylene, vinyl chloride, acrylonitrile and

styrene will also be made.

It is also likely that nylon -._rype polymers will be added in the
phase ofter that. '

The production of plasticisers and other derivatives such as polydls

is likely to be undertaken by another company but they would take

_ feedstocks such as ethylene and aromatics from the Invergordon

- Chemical Complex.

Petroleum Coke

Since large quantities of petroleum coke will be required for electric



furnaces and elecirolytic cell operation and since there is a
large ex port potential for petroleum coke itis expected that
a coker of 250,000 tons per annum will be incorporated in

the refinery section.

PROCESS INTEGRATION

There are several key steps in the Chemical Complex which allow the
by-product of one process to be the feedstock for another and from

these critical combinations of plant, considerable economies have been

effected and are as below:

1. Hydrochloric Acid, Potassium Nitrate/Phosphate Plant

Chlorine is a material in short supply in Europe owing to the fact
that the usual by-product caustic soda is a drug on the market and
thus an increasing burden of the cost of electrolysis (the process by

which it is usvally made) has to be carried by the chiorine.

The process envisaged for the Complex takes the chlorine out of the
crude potash, which is imported, by reacfing it either with nitric
acid or phosphoric acid thus liberating hydrochloric acid a suitable
feedstock for making PVC and/or other chlorine requiring materials
and at the same time upgrading the potash into a chloride~free potash

fertiliser, thus disposing of the problem of caustic soda., -

2. Sulphur Re=Cycle Loop

Thefe is.'ci.n.'renzfllhy a shon"ruge. of sulphur in the world and though this



is likely to be a short-term problem over the next five years, the
price is likely to remain high and it appears to be economic to
recover the sulphur from the calcium sulphate by-product from the
phosphoric acid production fu;:ility. This is done by roasting the
calciﬁ_m. sulphate in a kiln with shale, thus regenerating sulphuric
~-acid and yielding cement as the by~product. The sulphuric acid

is required in the phosphoric acid plant.

The recovery of sulphur from the refinery section is an entirely

separate operation.

Consideration has also been' given to the production of large amounts
of elemental sufphur, in addition to that recovered from the crude
| oil, based on indigenous calcium sulphate which would make a
material contribution to the Balance of Payments. This is a second

stage project and full details are not yet available.

- Refinery Integration

Integration of refinery operations is standard procedure, but in the
case of the [nvergordon Complex it is furth.er proposed to integrate
the hydrocarbon feedstocks and by-products from the chemical proc=
essing with the refinery operation, Thus for instance, .ample hydrogen
will be avdilable to make economic processes such as catalytic ref-
orming which, under normal circumsiances, might not be ecoﬁomic _

on this scale if hydrogen had to be manufactured specially for it.

It is expected that great savings will result from the integration of

natural gas with crude oil refining and enable a number of other



* products, for instance, methanol and forma!dehyde to be produced |
at a second stage, extremely compehvely. :

‘Intimately connected \.uvil'l'l.the refinery integration is utilisation and
production of steam and it seems likely that great benefits con be
obtained by using steam from the power plant in the refi inery rather
than generating steam separately. 1t must be pomted out, however,
that this jatter integration, whi lst economic, based on crude oil may

no longer be so if natural gas were available at significantly less
cost per therm, |



APPENDIX 4.

ELECTRICITY

Sample Power Cost, Assumptions and Calculations

1.

CaBifal Costs

Gas turbine electric power units cost from £17 - £25/kwh instalied. The
budget estimates used ‘in the calculations were obtained from Brown-Boveri

for heavy industrial models and Rolls-Royce for aircraft types.

Thermal Efficiency

(o) industrial gas turbines run at .ubouf 22-23% efficiency) open
Aireraft Turbines run ot about 24-26% efficiency 5 cycle

()] Addition of waste heat boilers to the industrial gos turbines will
raise the efficiency to about 34-37% and raise the cost to about
£30/kw. Modification of aircraft gas turbines to steam injection
could raise the efficiency to 35-41% without marerfally altering
the copital cost: Indeed Westinghouse in the USA claim that

steam injection actually fowers the cost/kw.

* -Further waste heat recovery on this latter system, which does not involve
~any. ¢ooling water {osses seems. possible, bringing thermal efficienciss to

" well over 40%.

Operating Costs

Fuel is costed without tax as no energy is to be sold outside the complex,

Bunker fuel costs 2 pence/therm )
Crude oil costs from 2 - 3.5 pence/therm ) delivered
Natural gos estimoted 1.5 - 3.5 pence/therm )

It is reasonable to consider that suitable fuel for any type of installation
could be made available between at 2 = 3 pence/therm assuming access

to the refinery.




Maintenance is taken at 2% of capital cost p.a. Labour on a gas turbine

installation would not exceed three to four men per shift for a 500 MW

capocity.

4. Accounting

40% capital equipment grant is token into account as Invergordon is o

development area.

Government loans at about 53% interest are available through the HIDB.

5. Reliability and Standby

Gas turbine units have run for af least 12 years without trouble (in~
sufficient time has elapsed for great experience to have been obtained).
Availabilities of 99.2% have been achieved over long periods and modetn
units are expected to be available 99.6% of the time, taking into account
routine maintenance. Since a modular system is contemplated, standby

is minimised and, by .using the standby to supply interruptible loads, power

supply con be "firm" to essential loads.

Note: No credits have been taken for sale of steam waste heat or sulphur.
6. Caleulations

Low Cost

Capital cost £22/kw
40% grant £8.8/kw
Net Capital cost £13.2/kw

Fuel cost' 2d/therm, 37% efficiency - .=0.185 d/kwh
Depreciation 30 yrs, 96% load factor (8400 hrs) = 0.0]3Id/kw|1
Interest 55% _ - =0.010 d/kwh
Maintenance 2% of £22/kw = 0.013 d/kwh
Labour 4 x-3 men at £1,500 p.a. 500 MW =0.001 d/kwh

Overheads 100% of {abour . = 0.001 d/kwh

Total: 0.2.22d/kwh
e e e ——




High Cost

Capital cost £30/kw
40% grant £12/kw
Net Capital cost £18/kw

Fuel cost 3d/therm, 35% efficiency
Depreciation 30 years, 96% load factor
Interest 5% '
Maintenance 2% of £30/kw

Labour 4 x 4 men £1,500 p.a. 500 MW
Overheads 100% of labour

Total:

0.296 d/kwh
0.017 d/kwh
0.014 d/kwh
0.017 d/kwh
0.0015 d/kwh
0.0015 d/kwh

0.347 d/kwh




