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SUMVARY

An analysis has been done into the econom c and technica
feasibility of installing a greenhouse in the Inuvik area. The
study is prelimnary and is based on the greenhouse being an
operating unit of Beaufort Foods, a food wholesaler and retailer
i n Tuktoyaktuk and |nuvik.

It was determned that for a project rate of return after taxes
of 15% over 15 years, tomatoes nust be sold for $4.00 per Kg
($1.80 to $1.85 per Ib.), lettuce for $1.65 per head and
cucunbers for $1.35 each. A 20% rate of return gives prices of
$4.60 per Kg ($1.95 per |Ib.) for tomatoes, $1.85 per lettuce and
$1.55 per cucunber. These prices are above those charged for
vegetabl es transported from the south but quality would be
superior.

Sone of the data from the study and consequent design paraneters
are as follows:

1. A greenhouse of 1858 n2 (20,000 ft.?) was used as a basis
for analysis wth 743 n2 (8,000 ft.2) of tonatoes, 465
m2 (5,000 ft.2) of cucunbers and 650 nR (7,000ft.")
of lettuce. The size and hence production quantities are ~
based on current quantities handled by Beaufort Foods in
tomatoes and |ettuce, but cucunber consunption would need to
be increased. A significantly inproved retail trade in
I nuvi k based on inproved quality would be hel pful in noving
the quantities.

2. The growing period is fromlate February to the end of
Septenber and is limted by the natural sunlight available
for growing. Supplenmental light is assumed for initia
propagation of seedlings, but not for the mature crop in the
greenhouse proper.
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(i1)

Waste heat is considered as essential to the project, the
heating charge otherw se being a heavy burden. A viable
source for waste heat is the Northern Canada Power Conm ssion
Station at Inuvik. The heat source would be from engines

whi ch drive generators and probably would be in the form of
cool ant.

It is assunmed that the waste heat can be obtained free of
charge to the user; the requirenment being to pay all capita
costs for reclamation equi pment and any extra operating
costs. The CGovernnment of the Northwest Territories has first
rights to such waste heat.

Significant advantages are gained by being an operating unit
of Beaufort Foods. The 1858 n2 (20,000 ft.2) greenhouse

is not large enough to easily absorb the cost of a full time
horticul turist manager, including northern acconmodation. It
Is assumed that the horticulturist manager would work half
time for Beaufort Foods in their other endeavors, which could
absorb half the cost. Al other personnel would be |ocal and
hourly. At peak production times, five or six people would
be needed.

It is assuned that Beaufort Foods would do all marketing on
behal f of the greenhouse and that a vehicle for the nodest
greenhouse requirement could be available at a nodest

char ge.

A greenhouse snaller than 1858 n2 (20,000 £t.2) could be
considered as an initial pilot project, although the
econom cs of waste heat inprove with size.



(iii)

Estimated total capital cost of the assumed 1858 m2
greenhouse and waste heat system is $377,000.

Succeeding stagest 0 full presentation of an accurately
costed and engineered project are as follows:

(a)

(b)

(c)

(d)

Revi ew by Beaufort Foods to determine their wsh to
proceed further. This mght include trial marketing of

Al berta greenhouse product.

A prelimnary design for waste heat and a letter of
agreenent with NCPC. The price to carry out this work
s $5,000.

A tentative |ease agreenment on the land and confirmation
of applicable regulations and sonme inportant technical
consi derati on. This price wll be presented by Decenber
15.

Following (a) to (c) a conplete study suitable for final
project presentation. The price is estimated to be
$55,000. Firm pricing can be given after Beaufort Foods
review.



| NTRODUCTI ON

The work done by Noval Enterprises is docunmented here
along with recommendations of content and costs of a
second nore detailed stage of the examnation. The work
statenent is outlined in the proposal to Beaufort which
I's included here as Appendix A Briefly stated, the work
i ncluded the foll ow ng:

1) Examnation of local grow ng conditions, |ocal market
conditions, appropriate capital and operating costs
and the possibilities for waste heat greenhousing.

2) Based on 1) nake prelimnary reconmmendations on
greenhouse size, design and econom c viability.

Part of the initial fact gathering was a trip to Inuvik
and Tuktoyaktuk to assess potential sites and to discuss
econom c aspects with Beaufort Foods. The analysis was
done assum ng that the greenhouse woul d be an offshoot of
Beaufort Foods (i.e. the greenhouse would have no selling
function or product transport capability)

Noval Enterprises is involved in design, construction and
management of waste heat greenhouses in Alberta, 0.83
hectare at Princess near Brooks and 1.95 hectare at
Joffre near Red Deer. CQur analysis has been structured
to make as nmuch use as possible of our design and
operating experience. I n discussions of available |ight
and heating requirenents, conparisons are nmade between

I nuvik (or Aklavik) and Ednonton, the closest station to
Joffre which has solar energy data reported. Appendix B
gives two papers presented by Ellis and Ho Lem and by
Ellis, and the Prairie Sun brochure.



The information presented will be climatic data and its
horticultural consequences, description of a possible
greenhouse desi gn, discussion of waste heat
possibilities, market analysis, capital and operating
cost summary, and the econom c anaysisfor the
operation.



DI SCLAI MER

It should be noted that this is a feasibility study based
on a sinplified nodel with many assunptions. [In nost
cases, the nunbers quoted have been reviewed by Noval in
the light of its own operating experience, however their
accuracy in the northern situations can be assured only
fromthe results of a nmore detailed study. Reference to
design details as they occur in the text cannot be
construed as a finalized design with engineering

approval .
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CLI MATE DATA AND HORTI CULTURAL | MPLI CATI ONS

Table 1 gives the nean nonthly global solar radiation at
I nuvi kK and Ednonton obtained over nmany years of
measurenments. G obal solar radiation is the sum of
direct radiation and diffuse radiation. Diffuse
radiation is that part which is reflected from various
parts of the sky. This total radiation is a rough

i ndication of the light available for photosynthesis in
plants. (It is only a rough indication because plants
cannot use all wavel engths for photosynthesis.) The
measurements of Table 1 do afford some conparison for
Ednont on and | nuvi k.



TABLE 1

MEAN MONTHLY SOLAR RADIATION IN LANGLEYS*

AKLAVI K/ 1 NUVI K EDMONTON

January 4 87
February 45 167
Mar ch 180 301
April 374 419
May 482 495
June 528 523
July 446 538
August 294 432
Sept enber 154 304
Cct ober 56 189
Novenber 10 96
December 0 64

(1 langley/minute = 697 W nf)

* Source - Cimte Canada, F.K Hare and M K. Thonmas
John Wley and Sons 1979



In Decenber at Joffre ( about 140 km south of Ednonton)

it is difficult to maintain a mature crop and ripen
fruit. Mean nonthly radiation is 64 |angleys. In
Cctober in Inuvik, mean nonthly radiation is 56 |angleys.
It was therefore assumed that growi ng woul d cease at the
end of Septenber.

An assessnment was nmade for cost effectiveness of |ight
produced from electric sources such as high pressure
sodiumlanps. This is not considered econonic for a
fully spaced crop as will be explained in the section on
heating and energy costs. It is, however, reconmrended
that lights be considered for starting seedlings in a
smal | area.

It is general greenhouse practice to produce seedlings by
germnating seeds. Once seeds are germnated, they are
transplanted into small pots. These pots are then placed
together in a separate area known as the propagation
house. When | arge enough, they are outplanted into the
mai n greenhouse where areaavailable per plant is

i ncreased about fifty tines to allow for growth and aisle
roomto pick fruit. Supplementary lighting of

propagating seedlings is therefore much less costly than
suppl ementary lighting of a spaced mature crop.



GREENHOUSE DESIGN

A greenhouse of rel atively standard design has been
chosen as a basis for the project evaluation. The size
chosen is 1,858 nR2 (20,000 ft2 or roughly 1/2 acre). *
Thiswaschosen| argely on the basis of the nmarket for

t he greenhouse product.

The design would be of double polyethylene roofing
material purchased from a manufacturer. Every effort
woul d be nmade to keep electrical energy consunption
within the greenhouse to a mininum  The heat transport
medi um woul d be either water or an ethylene glycol-water
mxture. This fluid would go into pipes running through
the greenhouse giving up its heat by radiation and
convection. Cooling would be achieved by utilizing roof
vents (see page 8 of the Prairie Sun brochure]. The
heating and cooling systens in Princess greenhouse #2 are
simlar to that proposed, however the exterior walls and
roof are fibreglass which is different fromthe nore
energy efficient double polyethylene suggested here.
Pricing for the feasibility study was based on this type
of design but any final design would require project life
costing of various alternatives.

Design in permafrost is an inportant aspect of
construction of a greenhouse. Since operating is assumed
to be seasonal, and to provide thernmal insulation from
the permafrost it maybe possible to use a thick gravel
pad, possibly with a layer of insulating material

Di scussions with National Research Council personne
indicated this as a possibility, but any final
recomendation would require further analysis. The

techni ques, now being used in the north, of placing



culverts in the gravel to allow cold winter air to
penetrate to keep the ground cool, may be required.

G eenhouse costing is based on a conpacted gravel pad

f oundat i on. Because of highinitial and continuing
transportation costs for other growing nedia, the initial
recomendation for agrow ng systemis the nutrient film
technique, a relatively new hydroponics system  Further
work is required to confirmthis choice but the analysis
I's based on it.

Nutrient filmtechnique (NFT) is a plant grow ng
technique in which the root systens have a nutrient
solution in constant circulation over them Typically a
plastic trough is used and sloped such that the nutrient
solution is punped to one end, flows freely over the
roots, and returns to a nutrient solution tank.

The advantages of NFT are:

1. Low capital cost.

2. Elimnation of soil sterilization, preparation
vari abl es, etc.
3. Precise control of nutrients is maintained.
4. Maintenance of optimal root tenperature is achieved.
5. Simplicity of installation and operation.
6. Stress between irrigations is elimnated.
7. Conservation of water is achieved as conpared to

ot her techni ques.
8. System c insecticides and fungicides nay be used.

The disadvantages are:

1. Adjustnents to change formulation nust be made based
on local water analysis and changes.



2. Detailed regulator analysis is required of solution
and plant tissue.

3. Constant monitoring is required.

4. Diseasecoul d spread quickly.

In summary, NFT is a system attractive in the north
because of minimized transportation costs, but to achieve
the high yields, considerable expertise and care is
needed.
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HEAT AND PONER COSTS AND POSSI BI LI TI ES FOR WASTE HEAT

Power is available in Inuvik from the Northern Canada
Power Conmi ssion (NCPC) generators. Heat is available
from NCPC in the form of hot water at high pressure piped
inan"utilidor" district heating network. The analy’'sis
done assumes rates charged by NCPC for heat and power.
NCPC S heat cost schedule is included as Table 2. Table
3 gives power cost schedule.
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TABLE 2
NCPC HEAT COST

INUVIK, N WT.

CENTRAL HEATI NG SERVI CE

NONGOVERNMENT:

Avai l able to any nongovernnent residential
or comercial customer within the Community

of Inuvik, NWT. requiring central heating
utility service.

M ni mum Bill: $13. 54 per nonth

Ener gy Charge: $15.30 per mllion BTU

CENTRAL HEATI NG SERVI CE

GOVERNMENT:

FUEL CLAUSE:

Avai l able to any governnent residential or
commercial custonmer within the Community of
Inuvik, N.WT. requiring central heating
utility service.

M ni mum Bill: $13.54 per nonth

Ener gy Charge: $16.65 per million BTU

The above rate shall be increased (or
decreased) by 9.199¢ per mllion BTU for
every 1.0¢ per gallon change in the price of
fuel f.o.b. the site relative to the

i ndi cated March, 1983 price.



- 12 -

TABLE 3
NCPC PONER COST

INUVIK, N WT.

COVMERCI AL GOVERNMENT:

pl us
or

COMVERCI AL
NONGOVERNMENT::

pl us

or

a)
b)

c)

Tot al

energy charge $24.51$% per xw hr
$21.20 per nonth
demand charge $4.25 per kW per nonth

energy charge $23.48¢ per xw hr.
$21.20 per nonth

demand charge $4.25 per kw per nonth

bill in either case is a) plus

whi chever is greater of b) or c)
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These rates are relatively high conpared to those paid
by greenhouses located in Alberta, and consequently
modifications must be made to operating procedures and
designs. One kWdrawn 24 hours per day to run a punp or
fan would cost $173 per nonth (an inportant cost in a,
1858 n2 greenhouse) . Hi gh pressure sodi um suppl enenta
lighting at 43 watts per n2 power inputs would cost

over $10,000 per nonth (assuming 18 hours of operation

per day) . This cost, if added, would nake the econom cs
unattractive. Full replacenent of natural sunlight by
artificial light would require power inputs much greater

than the 43 watts per nffor supplenental light. This
is the basis of our recommendation that |ights be used
only to start seedlings? and greenhouse operations cease
at the end of Septenber

Heating costs, |ike power costs, are high. It is
difficult to precisely quantify the annual heating bil

W thout resorting to conputer data for tenperatures and
sunlight. An estimate for the March to Septenber cost of
heating the proposed greenhouse is in the range of

$35,000 to $55,000. This is a very large cost, and as a
consequence waste heat is considered essential to this
proj ect. o

A major source of waste heat is the NCPC plant at Inuvik.
Tukt oyakt uk was di scounted as a possibility because its
NCPC generating plant seldomruns, power generation is
generally done in Inuvik with transmssion in a line to
Tuktoyaktuk.  Sufficient power generation (roughly 5 MA
occurs through the year in Inuvik to provide adequate
heat for a greenhouse. Six inch supply and return |ines
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HORTI CULTURE

Intensive agriculture is not generally associated wth
areas north of the Arctic Grcle. However, the federa
government was involved in several studies during the ,
50's and 60's to pronote market gardening in the Inuvik
Area.' Despite permafrost, short grow ng season
infertile soil and other problens, it was denonstrated
that many vegetables could be grown in a backyard garden.
There are currently two or three gardens grown in |nuvik
with a good degree of success.

This section |ooks at sone sheltered crops which can be
grown a good portion of the year in the Inuvik or other
northern areas. There is a relatively large greenhouse
i ndustry in the Anchorage area of Alaska and the yields
proposed in this study are simlar to ones achieved

t here.

The greenhouse facility should be double polyethylene
covered and have roof vents capable of summer
ventilation. Some internal air circulation should be
provided as well as a decondensate cycle. Each crop wll
have its own feeding and irrigation system.

A service building of 500 square feet should be provided
and al so a propagation area with supplenental |ighting
for starting plants.

One full-time enployee, the manager, would be adequate
during the grow ng season. Part-time help would be
required for planting, plant maintenance, picking and
packi ng and should total about 2500 hours per vyear.

1. RE Harris Canada Agriculture 1969
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Crop:  Tomat oes

Nurmber of Pl ants: 1600

Area Required: 743 n2

Average Yield Per Plant: 7.79 Kg (16 |bs.)

Possi bl e

Per Plant: 9.1 Kg (20 Ibs.)

Total Yield: 12,320 Kg (27,161 Ib.)

Current Vol une Handl ed by Beaufort Foods:

Seeding Date: Jan. 15  \Variety: Donbi to

Transpl anting: Jan. 22-25 Under Lights
Planting Qut: March 1

Gowng System Nutrient Film Technique
First Pick: April 20-25

Peak: June 15 - July 15

Termnation:  Sept. 30

10, 000 Kg
(22,000 Ibs .)
Per Year

Under Lights
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A beefsteak type variety should be used, as the

consurmer prefers a large tomato. Consumers are usually
willing to pay a substantial premium for both size and
quality. ATMV( tobacco npbsaic virus) resistant variety
shoul d be used.

Regul ar fum gation nmaintenance of the crop should be
practiced once the plants becone established to prevent
problems fromstarting.

Summary of Annual Cultural Costs

Seed: 120
Pot s: 160
Fertilizer: 400
Chemi cal s: 108

Hourly Labour: 6,375
Packagi ng: 680
Mai nt enance: 1,840

M scel | aneous: 120



Crop: Lettuce

Number of Crops: 4

Area Required: 650 n2 (7,000 ft2)

Total Expected Yield: 60,000 Lettuce (13,600 Kg)

Current Vol ume Handl ed: 13,800 Kg head |ettuce plus
other lettuce such as Romaine

Note: Greenhouse lettuce is of a |eafy
variety

Gowing System Nutrient Film Technique

Seeding Date: Commences Feb. 20 - 25 and is sown in
rotation to provide continuous cropping
for orderly marketing.

Harvesting: Wen using NFT the whole plant is packaged,
I ncluding roots to guarantee freshness. To
commence April 15 or slightly earlier.
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Sunmmary of Cultural Costs

Seed: 123
Pots: 1,120
Fertilizer: 315
Chem cal s: 95

Mai nt enance: 1,610
M scel | aneous: 105
Hourly Labour: 5,250

Packaging: 2,660
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Crop:  Cucunbers (Long English)

Number of Plants: 500

Area Required: 465 n2 (5,000 ft2)

Yield Per Plant: 48 Possible Per Plant: 60

Total Yield: 24, 000

Current Volume Handl ed: 5,000 of Long English plus a
simlar anount of Wite Spine
(garden seed type) cucunbers.

Seeding Date: March 1 Under Lights

Transplanting into 4“ pots: Mirch 5 Under Lights

Planting Qut: March 20

Gowi ng System Nutrient Film Technique

First Pick: April 15 - 20

Peak: My 15 - June 15

Term nation: Sept. 30
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Thehar vested cucunbers should be cello wapped
manual ly.  An automatic wapping would not be cost
effective for this size of operation

Di seases other than powdery m | dew should not be a
problem  The greatest insect problemis two spotted
spider mte. Gowing in a soiless system should mnimze
moi st probl ens.

Summary of Annual Cultural Costs

Seed: 1,200

Pot s: 200
Fertilizer: 200
Chem cal s: 150

Labour: 3,750

Packing Material: 800

Mai nt enance: 1,150

M scel | aneous: 75
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CAPI TAL COSTS AND RATES OF RETURN

Assumptions

Greenhouse capital cost $145/m2 ($13.50 /£ft2). "

Yields 17 I bs. per plant for tomatoes, 48 cucunbers
per plant for cucunbers, and 4 lettuce. These are
average yields. |If higher yields are achieved rate
of return is inproved.

Costs as per those given in the horticulture
section.

Manager costs $50,000 per year including 25% added
for benefits and $8,000 for apartment rental and
utilities. Beaufort Foods woul d enploy the manager
50% of the time in its other operations.

Waste heat system cost $107,000. The greenhouse
pays this capital cost but heat is then free. It is
understood that the Government of the Northwest

Territories has first rights to waste heat from
NCPC.

Water for the crop is available from the MicKenzie
River and a small effluent of run off water is
returned to the MacKenzi e.

Except for the manager, all labour is hourly and
| ocal at $7/hr.
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Thegr eenhouse is a division of Beaufort Foods. The
greenhouse vehicle requirement can be nmet with a
Beaufort Foods truck at a nodest rental.

Except for occasional accounting advice, all
bookkeeping is the responsibility of the manager.

The greenhouse sends it produce to Beaufort Foods
and has no nmarketing or distribution function.

The pol yethylene roof is replaced every second
year.

I nsurance, accounting and vehicle costs total $3,000
per year.

Mini ci pal tax is $3,800 per year
Land | ease is $650 per nonth.

Al'l costs are indexed at 6.5% through the fifteen
years.

Total utility cost $4,628 per year.

The total capital cost is assuned to be $377, 000
i ncl uding greenhouse, waste heat system grow ng system
and service building.

Total revenue is $128,920 and expenses are $72,834 in
year 1, Rates of return (IRR) on various crops are given
in Table 4. Tax is calculated at 46%
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TABLE 4

RATES OF RETURN

| RR % | RR %

PRI CE BEFORE TAX AFTER TAX
Tomatoes 1.85 21.6 15.5
2.10 28.2 20.3
Cucunbers 1.35 21.0 15.0
1.55 28.5 20.5
L ettuce 1.65 21*0O 15.0

1 .85 27.2 19.6
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Market Analysis

Inuvik population ( 1980) 2918
Tuktoyaktuk population ( 1980) 756
Akl avik ( estinated) 750

In addition, a summer influx of oil conpany personnel
provides a further market. A total market of the area of
5,000 people will be assuned.

Tomatoes

The production price varies from $4.00 per Kg to $4.60
per Kg dependi ng upon assunmed |IRR

Costs for other conpeting tomatoes are as follows:

California 6 x 7 $1.80 per Kg ( early Cctober 1984)
+ .40 per Kg (freight to Inuvik)
$72.20 per Kg

Elberta greenhouse tomatoes would be $2.90 to $3.20 per
Kg including freight, but they would be picked green to
wi thstand the truck journey from Edmonton. Their quality
woul d be poor as conpared to locally grown produce.

Present yearly novenents by Beaufort Foods is 10,000 Kg
per year primarily in its wholesale activities. The
proposed greenhouse anal yzed woul d produce 10,500 Kg per
year or about .5 Kg per capita per nonth. The inproved
quality over US. inports should enhance total
consunption.
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Noval Enterprises shipstomatoes from Princess greenhouse
to Brooks, a town nearby with a market of 10,000 to

15, 000 peopl e. In 1984, from May to July 30, 10,000 Kg
were shipped or roughly 84.0 Kg per week. This indicates
consi derabl e scope for a MacKenzie delta market, since
Brooks al so consumes |arger quantities of reasonable
quality inported tomatoes.

Cucunbers

The production price varies from $1.35 to $1.55 per
cucunber for the anal yzed greenhouse, depending on the
assunmed rate of return.

Costs for Al berta greenhouse grown Long English cucunbers
shi pped by truck from Edmonton would be about $1.10 to
$1.20 per cucunber. Their quality would be poorer than

| ocal produce.

Present yearly novenent by Beaufort Foods is 5,000 per
year of Long English, and an equal nunmber of field
cucunbers.  The greenhouse anal yzed woul d produce 24,000
per year or about one cucunber per capita per nonth.

Lettuce

The production price varies from $1.65 to $1.85 per head,
dependi ng upon the assuned rate of return.

Cost for field leaf lettuce shipped by truck woul d be
$0. 80 per head or |ess.
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Present yearly movement by Beaufort Foods of all types of
| ettuce including head is about 13,500 Kg and of |eaf
types is about 5,500 Kg (a leaf lettuce is roughly .22
Kg) . Production from 650 n2 would be 28,000 |ettuce or
about one per capita per nonth.

Quality of the greenhouse product is expected to be quite
superior to trucked product.

Peppers (Bell or Sweet) and O her Crops

Peppers can be picked as green or left to ripen to red or
yellow. Noval is currently studying the market for red
and yel | ow peppers on its own behalf. Qur findings could
be incorporated into a further phase. Eggplant and ot her
specialty itens could also be considered for snall
portions of the area.

Sunmary

Tomat oes and cucunbers are the nost common vegetabl e
crops grown commercially in southern Canadi an

gr eenhouses. It is therefore no surprise that they
showed best in the rate of return cal cul ations herein.

Lettuce is less competitive than the other cr ops but
spoi l age of a trucked southern crop is a factor favouring
the greenhouse. Air freighting which is assuned to be
$1.00 per Kg to Inuvik, would be a cheaper alternative to
greenhouse producti on.
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The areas allotted to each crop are based on per capita
consunption, but a total project could have different
allotnents. The final quantities of each depend on

Beauf ort Food expectations for the wholesale and retai
market. Trial air shipnents of greenhouse products could
help in determnation of possible retail quantities.

An initially reduced size of greenhouse (e.g. pilot
operation) is feasible and possibly prudent. Many costs
could be scaled down in direct ratio to size, but others
coul d not .



Furt her Study

Upon deciding to go further with the project, the
objective would be an accurately costed and engi neered
plan. This would include firm quotations on all ,
materials and systens. Steps and costs are outlined
bel ow.

Before proceeding with the full study, some smaller steps
woul d be appropriate, these steps being to confirm

el enents without which the project cannot be viable.

They are as follows:

1. Review by Beaufort Foods as to the conpatibility of a
greenhouse with their corporate objectives. Further
consideration of the market, possibly including tria
retail sales would be appropriate.

2. A prelimnary design of a waste heat system for NCPC
at Inuvik should be done including costing. A letter
of intent should be the final result. The price to
carry out this work is $5,000.

3. Sone |ocal aspects of the project such as a tentative
| ease agreenment on the land, conpliance with all
| ocal regulations, determnation of tax
classifications, approval to take water from the
MacKenzie River and to return small anounts of
nutrient rich water, and a determ nation of site
specific flooding and permafrost problens.



30

The price to carry out this work will be determ ned after
consultation with Beaufort Foods and northern
sub-contractors. This price wll be presented by
Decenber 15, 1984.

Foll ow ng the successful conpletion of 1 to 3, a
conprehensive study to firmall costs could be

undertaken. An exact size of greenhouse and initial crop
rotation woul d be proposed. Draw ngs woul d be provided
to give an overall layout, and subsystems would include
drawi ngs suitable forbid purposes. Firm quotations
woul d be obtained for nobst systens.

The approximate price to carry out this work is $55, 000.
Thi s approxi mation can be firmed follow ng the review by
Beauf ort Foods and consequent firmng of any further

mar ket study which m ght be needed.



NOVAL
TECHNOLOGIES LTD.

1984-01-31

seaufort Food Services
of Canada Ltd.

P. O Box 268

Tukt oyakt uk, N.W.T,

XCE |1 CO

Attention: M. John F. Knox
Pr esi dent

Dear M. Knox:

It was a pleasure to meet Wth you and your associates from

Beaufort Foods in our offices on January 17, and to discuss
your interesting ideas for food production at Inuvik/

Tukt oyakt uk. r group has put together a proposal to
assess the feasibility of greenhousing in your area. |
sincerely hope we can be of service to you. 'If you have any

questions regarding the proposal or w sh to nake changes,
pl ease do not hesitate to contact nyself or Dr. TiméElis.

Since our neeting, our group has analyzed the time necessary
to spend on the pro;lgosed I nuvi k/ Tukt oyakt uk greenhouse
feasibility study. he study consists of two parts; a
prelimnary onreand, if appropriate, a more detailed
exam nati on.

Prelimnary Study

The work would begin with a visit to the North by Dr. Tim
Ellis and M. John Murray, our nanaging horticultdrist at
our five-acre Joffre greenhouses. This visit is to provide
our people with a. general famliarization with the North as
wel | as some speciric- fFacets of the study as follows:

1. Horticul ture

Required information pertains to |ocal grow ng
conditions and site specific aspects of various
hydr oponi ¢ schenes.
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Harket ing

Detailed questions to be answered are the type and
quantities of vegetables presently consumed,along with
wholesale and retail prices, including seasonal
variation.

Anestimated price for various products would be
arrived at through mutual discussion, Beaufort Food’s
northern experience and Noval's experience in nmarketing
premium quality vegetables will both be important. The
cost structures (eg. Shipping) for the U S and texican
i mports woul d be assessed.

Capital COStS = (G eenhouse and Waste Heat)

Shi pping costs,. skilled |abour cost and permafrost
design are all inportant conponents of capital cost and
must be quantified. Cuidance from Beaufort Foods woul d
be vital in chis regard.

Operating CoOStS

Local costs for unskilled | abour, shipping costs for

supplies, costs’ for fuel and power rates are all
needed. Beauf ort Food' s gui dance woul d be i nportant
here as well.

Waste Heat Aspects

Follow ng prelimnary sizing of a greenhouse, waste
heat from NCPC and el sewhere woul d be sought. Visits
to power houses and discussion with representatives of
NCPC woul d be desirable.

Following the Vvisit tg the Morth, We would anal yze our own

costs and revenues in Al berta and esti mate what they woul d
be for Eeaufort Foods.

we would Produce g report outlining our findings. Some
items to be covered are as follows:

L.

Anoveral | recomendation including suitable greenhouse
si ze.

A list of greenhouse «crops appropriate to Beaufort
Foods grown hydroponically in greenhouses and their
approxi mate revenues and operating costs.

Suggested greenhouse Structures suited to the North and
their approximate costs.



4. Cost:; forerectionof the greenhouse.

5. Required nechanical and electrical material, equipment
and installation costs.

6. An appreciation for the scope for waste heat recovery.
| f approved, the time to conplete this study is 4 weeks.
Cost Schedul e

Visit $ 4,000.00
Plus airfare for 2 people

pl us expenses for % days

stay (10% handling charge)

Fol | owi ng anal ysi s 5,000.00
and report
$ 9,000.00

Plus Expenses.

Conpr ehensi ve St udy

Foll ow ng the overview, a n?{e conpr ehensi ve atud would be
done, if agreed t hat Noval Enterprises should continue.

Thi s depend% of course, on a positive result £rom the
overvi ew. h, “second phase ul'd provide specific
recomrmendat i ons including greenhouse size, building costs,
operating costs and yields for & choice of crop rotations.

I nformation would be for a specific site (or choice of .
sites) and include services. If waste heat was involved, it

woul d include conceptual design, single liqurawin§sand
cesting of heat recovery of systemsto 251 I rm quotations

on capital cost would be obtained for nost systens which are
part of the greenhouse.

The cost of this study woul d depend on the division of work

bet ween Seaufort Foods and Noval and the ease of obtaining a
sul tabl e waste heat schene.

Yours very truly,

Y. ol

Stephanie Ho Lem
Vi ce- Presi dent

cc: G H McCurdy
J.R Mirray



