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FINDINGS AND RECOMMENDATIONS

Maj or Findings and Recommendations

1. A fur tannery located in Aklavik can be a viable business. However, in

order to operate and pe successful, several things are necessary:

1)

Tanneries operate primarily on a custom work basis. An Aklavik
tannery must be assured of the western Arctic supply of furs to
dress on a custam basis. |n order to facilitate this it will be
necessary for the Government of the N.w. T. to establish a
procurenment system for the furs of the western Arctic to be dressed
on a fee basis by the Aklavik tannery.

The maj or market for the furs from the tannery will pe the crafts
and garment manufacturing industries and people of the north. In
order to realize this market, the ocottage and garnment menufacturing

industries must be encouraged through special programs and
assi st ance.
The marxets for the products demand top quality. Inferior quality

fur products will not find a market. This will require excellent
wor kmanshi p and high quality dressed fur.

Operating a fine fur tannery to turn out 4 quality dressed fur is
an art that few possess. It will be necessary for the Aklavik
operation to locate and hire an expert tanner. The tanner will be
in charge of the tannery and will train the staff on the various
job functions.

Approxi mately one year bhefore the tannery begins operating, it is
recamended that a person from the comumnity be selected to be the
flesher. an arrangenent should then be made with one of +thre
southern tanneries, npreferraply inNn Winnipeg, +o send this perscn
down for at least cne Yyears training prior to comencing the

operaticn at Aklavix.
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The tanner should be hired shortly after the decision is nmade to
proceed with the tannery. The tanner should then assune control of
the building construction, equipment purchasing, chemicals and
ot her materials ordering and help to set Up the fur procurement
system

A minimum one-year |ead tine should be made available for all of

the construction materials, equipment purchasing and planning

necessary for good start-up.

Sufficient capital should be made available for the planning

period, for all inventory and equipment purchasing and for the

initial period of operating. The tannery should then be operated
as a profit making enterprise using sound business management
principals and independent of governnent subsidy.

Unl ess dressed furs are made available to the northern crafts

peopl e andgarmet manufacturing i ndustries, northern fur products

will not be made or be manufactured in the small quantities as they
are now made. The skills which some of the craftspeople now have
to work with fine furs will be |ost.

Northern and Arctic furs are superior in quality. They can, in the

formof products, be marketed as a superior and differentiated

product . They should be retained in the North for the
manuf acturing of northern products by northern people.

Northern furs can be made available in dressed form to northern

people by one or twomethods:

a) Obtained, at auction bloc prices, fram trappers through a
central procurenment system, to be dressed in an N W T. located
tannery.

b) obtained, at auction bloc prices, fram trappers through a
central procurement system to be dressed on a custom basis in
a southern tannery, to be returned to the 5. W T. for local use.

The tannery should be designed to initially dress approximtely

99, 000 furskins annually. The plant design should be modular in

order to easily accamdate future potential growth. Ninety

thousand furskins represent approximately 5% cf the average
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annual fur harvest from the western'N.w. T. This is the recommended
scale of operation since it is unlikely that all of the westem
Arctic furs will be available for the tannery even with a central
procurenent system

13) Axlavik IS a good locaticn for a fine fur tannery. It is at the
heart of an abundant fur ‘narvest area: through the local crafts
industry, it has a ready demand for the dressed furs; there is an
abundant supply of labour fram Aklavik that would be available to

fill the positions at the plant; the water supply and effluent
di scharge system are adequate for the refinery; although isolated,

there is a winter road for ma jor supply requirernents and good air
serviceat other tines of year; and its mpjor advantage is jts
uni que location. This will enable market differentiation for
Aklavik dressed furs bound for southern markets.

supply of Furs

1. The prinme season for northern furskins are fromearly December to the
end of May. This represents the tine period the tannery would be
receiving most of its furs. Proper storage and presentation of the
dressed furs will be necessary in order to stage the dressing
throughout the year.

2. The cammunt ties of the north western Arctic together harvest a large
nunber of furs froma variety of species on an annual basis. The Delta
communities produce more furs for fine fur tanning than other areas of
the n.w. T.  The average numper of pelts harvested over a five year
pericd in the Inuvik region is estimated at 115, 000. oOver 89% of all
pelts are nuskrat. There are large seasonal variations in the total
pelt harvest. The most recent estimates for the 1986-87 seaso,
indicate a large harvest of 112,000 for nuskrat al one.

3. Pur price fluctuations and availability of alternate enployment are two
of the leading variables that affect the numwers of pelts harvested in
the N..W T.
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The total western N. W T. estimated .' average annual harvest , is
approxi mately 180,000 furskins. This numper can vary considerably from
one year to the next.

Virtually all furs are marketed through southern auction markets. The
trappers sell their furs to local buyers or to the G.N.W.T. Renewabl e
Resour ces. Theseinturn, ship them to the southern auctions and
ultimately end up all over the world.

Prices are set on the auction bloc by the degree of competition amongst
the buyers, many of which are international. Prices fluctuate
tremendously. The |ast season, 1986-87, prices were considered to be
very high. This was due to buying pressure fram overseas, mainly far
east buyers.

It is virtually inpassible to predict future fur prices because of the
very volatile nature of the markets and the total |ack of control and
predictability of the variables that affect prices. A best guess
suggests that prices may not vary considerably over a five year period.

It is recamended that a procurenent system be established to obtain
the furs of the western N.W. T. for a potential tannery in Aklavik. The
system should contain the follow ng:
i) be adm nistered through changes to the existing G N.W. T. fur
buyi ng systen,
ii) allow opportunity for other |icensed buyers to participate,

i buy at estimated auction bloc prices,

)
iv) be accessible to all trappers, and
v) make all furs available directly to the tannery.

It is recammended, Wwhen necessary, that furs from other jurisdictions
such as the Yukon, Or purchased through the auction bloc, be used to
suppl enent the fur supply to the tannery.
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It is recommended that, as necessary and desirable, the ‘tannery

supplement itsS workload through tanning for others on a custom basis.
This would be for’, local residents who want hi des for domestic use, and

as well custam orders from sout hern manufacturers.

Mar ket s

1

It is recammended that the primary market for dressed furs fram a
tannery be the western Arctic garment and crafts industry. The
secondary market would be other northern manufacturers such as the
T wvik Parka Factory and Yukon Native Products. Additional markets
woul d be with southern nmanufacturers.

It is recamended that the G N. W T. take a lead role in organizing the
production of fur garments and other craft products in the delta
communities, particularly in Aklavik, Where the tannery would be
located. I n Aklavik, NNy women possess the skills and have the
equipment necessary for the production of quality fur garmets. Wthout
some form of outside organization, the production potential will not be
realized and |ocal demand for dressed furs wll not realize its

potential.

H gh and increasing prices will have both a beneficial and negative
I mpact on the operation of a northern tannery. They will result in
more trappers and thus a greater supply of raw furs. However, they will
al so reduce demand for the products manufactured from the dressed
furs . Low and decreasing prices will have the opposite inpact.

It is recommended that along with the organization of production, a
quality control systembe jmniemented. In order to be marketable at
good prices, the products nust be of high quality workmanship made from
top quality tanned pelts.
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S. A potential annual demand forecast fortressed furs in all markets is

113,290 mustrats and 22, 600 furs other than muskrat. This can only be

realized through Stinulation of the local crafts industry and through
ef fective marketing in other markets.

A tannery should not pe built unless the demand for the product of the

tannery, the dressed furs, is first created in the local ocottage and
garmet manufacturing industries. Wthout these |local markets, it would

be too difficult to market all the product of the tannery to southern
users.

Labour Requirements

1.

It is likely that the more significant econamic benefits will be

realized through the stimulus the tannery will create with the |ocal
crafts people than at the tannery itself.

The basic positions required to operate a tannery from start-up in
Aklavik are the following:
- Tanner: highly skilled, will eventually manage the operati on.
Tanner Trainee (S): to learn the skills of the Tanner.
Buyer/ Sal esperson: to purchase raw furs and sell to the various
mar ket s.
- Flesher: requires extensive on-the-job training.
" Labourer(s): for many variou j obs.
- Bookeeper/Secretary.
Not all job functions need be separate. For exanple, the tannery and
buyer/sal esperson coul d be canbined.

It is recommended that a well experienced master tanner be hired from
outside the Delta and that all other positions be filled as a first
choi ce from Aklavix residents and as a second choice fram res idents of
other Delta commnities. All necessary skills can be acquired ‘through
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on-tie- job training supplemented with select courses. The flesher
need to pe trained at another tannery or by bringing in an experienced
flesher to train or by the tanner if he/she possesses the expertise.

4. The total number of jobs that will be created at the tannery will vary
considerably depending on the scale of the operation. It is
anticipated that approximately six to eight positions will be required
if the tannery opens at the recammended scale. Experience may
necessitate variations to this nunber.

Fur Dressing

1. Although there are alternative methods of tanning furskins, modern
methods require the wuse of relatively large quantities of chemcals in
order to produce good quality furs.

2. When the raw (usually dried) fur arrives at the tannery it is prepared

for tanning through a process of soaking to re-hydrate the skin and
then fleshing to remove unwanted | ayers of fat, flesh and skin from the
hi de. The fur is then dressed through alternative and/or cambined
prccesses of acid pickling, chrame tanning, fermentation or neal
dressing and formal dehyde dressing. Once dressed the final preparation
involves oiling, drumming, bl eachi ng, gl azi ng, beating, carding,
brushing, combing, ironing, stretching, and removal of excess fat and
hair.

Producti on Recuirements

1.

A new buil ding of between 7,000 and 10, @@ square feet till be required
for the tannery. =2 well insulated, metal structure set on a cement pad
I S required. Northern architects and engi neers estinate the cost of
t he building fully serviced with inner partitions tO be approximately
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$70.08/sq. ft . For the recommended leVel of operation the cost of the
bui | di ng would be approxi mately $500, @29.

Most of the required equipment W ll have to be purchased new from
Furope . SOne used equipnent may be available in North Anerica. The
plan will require a large variety of specific equipment. It will take
several months from order to receive the equipment. Total equipment

costs including office equipment, for the recam ended scale of
operation and with new equipnent wll be in the neighborhcod of
$435, 000.

The production material inputs include sawdust, chemicals and salt.
The costs of these on an annual basis are anticipated to be in the
neighborhood of $10@, 000.

Ef feet on environmental and personnel safety controls nmeasures will
need to be inplenmented and enforced.
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1.1

INTRODUCTION

Background

In their traditional setting, the indigenous people of the north
lived entirely from their surroundings. They were hunters and

often led a nomadic life. Wnter Was spent in a snow house, and
during the sumer they travelled to inland canps where they
hunt ed. Their diet consisted |argely of seal or caribou mat
depending on the season. Animals provi ded more than food. Ani nal
skins provided mobile shelter, and boats during the sunr.
Caribou fur was used ° r inking parkas and pants, and sealskin was
used for bnts. Bi rd bones made needl es, sinew was used as thread,
and animal fat was rendered into oil and poured over a row of
mossy, W ck-1ike substance to produce a |long, |ow flame supplying
heat and |ight. Livelihood and survival was based extensively on
wildlife.

With the early explorers came the arctic fur trade. Trappi ng
became as important activity as hunting for food. Pelts were used
to pay for imported goods such as foodstuffs (flour, tea, sugar,
tobacco, etc. ) .

Hunting and trapping evolved to became an important part of the
northern peoples existence and their econamy. It provided the
people a source of cash incame, not only from raw furs, but also
fram the crafts and garnents made by the wamen.

Commercial trapping Dby the native people in the MackenzieDelta
dates back to the 1840 ‘s, The establishment of the aklavik post
(1924) in the heart of the nuskrat territory of the delta,
enphasi zed for line first time the economic importance of the delta
for muskrat fur. The Hudson’s Bay Campany's fur trading post at
Tort McPnerscn was i nstrunental in setting up fur trading in the

Yorth .
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Today furs are pought and solci at large auction blocs in ‘the
south . The vast majority of the furs harvested in the N.W. T. are
marketed at these auctions through the Department of Renewable
Resources, under the G N. W T. Fur Marketing Service. Same furs are
hel d for damestic use or sold to other outlets. Currently the
N.W. T. imports tanned |eather and furs to supply the local craft
industry. A certain amount of traditional Native tanning is still
bei ng done, however the quality is inferior to the dressed hides of
expert tanning, which is required for saleable fur products.

Vell skilled crafts peop' that produce authentic fur garments and
products have to rely on the tanned furs from the southern
tanneries. These furs are very expensive due to the internediary
mark-ups and transportation costs . As a result, fur crafts
products are not extensively produced because of the high cost of
dressed furs. What could be a lucrative craft industry is now
basically run on a custom order basis. The furs arepre-purchased
by the customers.

The tanning of fur pelts and leather is a very complex and highly

skilled process. Although there is sane overlap in equipment
requirement s for troth leather and fur tanning, each process
requires additional specialized equi pment and chemi cal s. As a

result, capital requirements and variable costs for a dual tarning
operation would be quite high. This study focuses on the
feasibility of establishing a fur tannery.

Cb jectives
The primary objective of this study is to determine the feasibility

of establishing a tanners, and market for the products from a
tannery in Aklavik. Mora specific objectives are to:
- determne the quantities of fur bearing animals which are

avail abl e to a tanner, in aAklavik;



identify the prime season f@ each species, and identify which
species are available in sufficient quantities for the tannery;
identify the potential market for tanned furs which could be
produced i N an Aklavik tannery using the Mackenzie Delta as the
primary market, and the Western Arctic as t??e secondary narket;
determine the characteristics of the markets for the products
including present and pro jected future demand, prices for tanned
furs, competing suppliers, and ma jor purchasers;

determne the skills required to operate a tannery, and identify
labor and skill availability in Aklavik;

determ ne how necessary skills could be acquired, and prepare a
job description for each position;

eval uate Aklavik as a location for a tannery based on the above,
as well as on the availability of transportation systens,
commmity infrastncture, land, water and other requirenents;

gi ve specific recamendations on which fur species should be
used, target market, skills required and advantages of Aklavik as
a tannery site;

identify capital and operational requirenents for production:
identify available buildings appropriate to house a tannery,
determine costs of the building and equipment, and associ ated
costs ;

identify and describe tanning processes;

identify the supplies and quantities required for the inputs in
the tannt ng process;

identify all the operational expenses;

design an operational plan including pro forma income statements ;
prepare long-term financial and operational anal ysis, including
five and ten year pro forma income statements; and

address the viability of the operation and design a marketing
plan .
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2.1

RAW FURS t ‘

Trappi ng, Shootinta _and Processing of Furs

A wide variety of forbearing animals are harvested in the Mackenzie
Delta and other regions of the N.w. T. The vast majority of the
pelts are harvested for commercial trade. Some pelts are also used

for damestic purposes.

Al though annual harvests of most pelt species fluctuate wdely, the
following furbearers account for most of the production:
Beaver;
Cross/ Red Fox;
- Wite Fox;
Lynx;
Marten:;
M nk;
Muskr at ;
Squirre. ;
- \Wasel ; and
. Wolf .

Aklavik has |long been known for its many rats (Rat River) while the
comunity of Sacks Harbour is known as the “white fox” capital of
the north. The ocomunities of the Mackenzie Delta Region are
consistently large producers of cross/red fox, marten, mnk and
nt uskrat .

Over the years the methods of harvesting and preparing the pelts
for domestic use and commercial trade have basically renained the
sane. The wild animals are either trapped or shot. The hunter
removes the pelt from the animal as soon as possible after capture
taking care to avoid inking cuts in the |eather. The pelt is then
fleshed as clean as nossible and then is either frozen, dried, cr

cured with salt and then left to dry.
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The care which the hunter/trapper takes in harvesting and handling
the pelt can have a profound ef feet on its quality and comercial
val ue.

Factors influencing the quality of the raw fur can effectively
reduce the nunber of pelts available to the proposed tanning
operation. The two most important factors influencing the quality
of a raw fur, and consequently the quality and commercial
useful ness of the dressed pelt, are handling and prineness.

“urskins require greater attention than other types of skins as
almost any damage to the pelt can lead to a |l oss of hair and to
bare patches rendering the fur commercially usel ess. The most
common faults resulting in damage to the pelts are bad flaying,
inef f icient curing, putrefaction, gunshot and bullet burns. These
are further described below:

Flaying: Flaying is the process of removing the pelt from the
body. Careless flaying can result in cuts in the flesh side of the

pelt . cuts will become holes in the dressed furs.

Curing and Putrefaction: If pelts are not properly cured or

skinning is delayed, putrefaction will recur and the pelt wll
deteriorate and tend to shed fur. Hairslip is the first sign of
putrefaction. Putrefied portions of the pelt will not tan properly
and may di ssolve during the tanning process. Putrefaction can be
extrenely difficult to detect and can spread to undamaged pelts if
they came in contact.

@Qunshot and Bullet Rurms: Damage can be caused to pelts as a
result of bullet burns which lead to holes and had spots in the
dressed pelt. Because almost 79% of the pelts harvested in the

region are shot, this factor will undoubtedly be important.
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Pri me Seasons: Anot her factor whith influences the quality and
commercial usefulness of a pelt is the season of harvest. Fur
gar ment manufacturers require pelts harvested when their mats are

prime or just slightly under prime. This is when the pelt of a
fur-bearer in terms of size, color, and quality is at its best.
The hunter/ trappers receive maximum prices for pelts taken at
prine.

The prine time for fur-bearers varies from species to species,
region to region, and from year to year. A prime pelt is
recogni zed by the clean, white or just slightly blue appearance of
its skin side. The leather is soft, pliable and slightly greasy.
The fur has a glossy appearance and the under-fur is dense, deep
and completely covered by guard hair. The flesh side of an
underprice pelt has a dark or bluish appearance, guard hair and
under-fur are underdevel oped and the fur has a flat appearance.
The leather of an over prinme pelt is hard and dry, the oolor of the
fur is poor and the fur is incamplete due to shedding.

In Table 2.1 approximate prime seasons for same of the various
fur-bearers harvested in the Inuvik region are |isted. Appendix B
contains prime charts for the various pelt speci es. It also shows
the desirabl e characteristics for some speci es.

Supply of Pelt Species

Data on fur exports for the period 1981-82 to 1985-86 for 12
comunities in the region was obtained from the G N.W. T. Department
of Renewabl e Resources in Inuvik. This information is wused to
estimate the type and nunber of furskins that could potentially be
made available to a tanning operation in Aklavik. Table 2.2 shins
t he number of pelts for each species harvested in the 12
communities from 1981-82 to 1985- 86.




Table 2.1
Prime Seasons

Beaver Jan 15 to May 15
Lynx March 1 to May 30
Miskr at March 1 to May 30
Marten Nov 15 to Jan 15
M nk Nov 15 to Jan 15
Squirrel Nov 15 to Jan 15
Weasel Nov 15 to Jan 15
wol f Nov 15 to .»n 15
| Wolverine Nov 15 to Jan 15 |
Red Fox Nov 15 to Feb 15
Qter Dec 1 to Jan 30
Fi sher Dec 1to Feb 15

Source:  Trapping and Conservation Manual 1985,

Al berta nergy and Natural Resourc :
Wildlife DiviefoR ©8+ Fish and

Fur export dalta for some of the cammnities was not reported during
each of the five years. |pn order to provide a better estimate of

the number of each pelt species harvested in the region,
har vest

Values for cammmities not reporting were estimated based on the
nunbers of each species harvested in the years
where data was

avai | abl e.

The number Of reported pelts harvested for export in the region
fali short of actual harvest |evels because, furs sold Privately or
retained for personal use by hunters and trappers are excluded. In
particular, the pelts of beaver, fox, wolf and wolverine are widely

used damestically for trimming arctic clothing. Estimates of the
Lstimates

nunber of lts retai ned are between
be 10% and 20% of export harvest
level's. In tile case of wolverine, local val ue and prestige of the



‘Tdble 2.2
Approximate Nunmber of Furs Exported From the Inuvik Regi on
1981/ 82 to 1985/ 86*

5 Year °

Species 1981/ 82 1982/ 83 1983/ 84 1984/ 85 1985/86  Average !
Bears -

Pol ar 7 5 16 20 6 11

O her 17 14 17 23 14 17
Beaver 458 255 295 308 317 327
Fi sher —_— - — — 13 —
Fox

Bl ue 3 1 2 6 — 2

Cross 591 370 518 774 382 527

Red 1, 736 586 862 1,158 612 991

Silver 88 61 92 134 44 84

Wiite 2,329 1, 668 1,692 3,594 330 1,923
Lynx 397 584 441 293 220 387
Mar t en 8 415 7,362 5,667 7,186 8, 930 7,512
Mink 1 115 775 1, 207 1,070 1, 358 1,105
Muskr at 105 831 115, 798 85, 941 63, 275 44,750 83,119
Oter 4 1 11 5 1 4
Seal

Ri ng 91 1 — 4 — 19
Squi rrel 368 52 267 157 118 192
Weasel 146 54 236 568 110 223
wol f 45 34 39 51 41 42
Wl veri ne 1 4 5 7 6 5
Total 121, 642 127, 625 97, 308 78, 633 57, 252 96, 490

Source;: G N W T., Department of Renewabl e Resources, Inuvik

* 1986/ 87 data is not available in detail. Estinmates are that the
muskrat harvest increased by 63% to 112,000 furs.




- = rrrreCCE L Eml

pelt is wvery high and in some areas of the Mackenzie Valley export
harvest values for this specli es represent only 18% of the actual
harvest values. 1. If you add 20% +to the export data you get a
rough estimate of the quantity of each pelt species harvested in
the region. If a local tannery were in operation, it is expected
that most furs kept for damestic consumption would pe cammercially
tanned, on a custom basis, at the @ry.

As shown in Table 2.2, the total number of pelts taken for each

species varied from year to year. During the five year period
overall harvest declined from 121,642 pelts in 1981-82 to under
58, @20 in 1985-86. A decline in the total number of nuskrat
harvested in the region is the major cause of the overall decline
in harvest levels. Muskrat harvests declined by almost 63 percent
during the five year period.

There are a nunber of factors responsible for year to year

variations in the quantities of pelt species harvested. They are
described below:

Carrying Capacity of at b 4 o4 . Carrying capacity of a habitat is
determ ned by a nunber of factors including find, shelter, water,
space, Weat her , and di sease and parasites. Changes i any of these
individual factors may result in either an increase or decrease in
the carrying capacity and consequently animal populations. Of
these factors weather is the most unpredictable and probably the
rost significant factor in determining population numbers. Changes
in long-term weat her patterns directly af feet the cover, food,
water, space and ot her components of habitat necessary to
wildlife. A severe winter in a region can nean the starvation of
many fur-bearers and consequent| a low supply of pelts.

Cyclic Popul ations: Cyclic populations are those that fluctuate

periodically even when environmental renditions remain basicall y
the same. There are a nunber of fur-bearers in the regi on whose
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populations fluctuate cyclically ‘oer rel ativel y long pericds. of
times. These popul ations include lynx, whose population peaks
follow a ten year cycle of abundance; fox, which follow a four year
cycle; and muskrat population which fluctuates wi del y and have

exhi bited cyclic abundance over ten year periods.

Fur price Fluctuations: Cbviously the price of furs will cause the
intensity of trapping and the numbers of trappers to vary. This
may occur with a bit ofa lag. As an example we shoul d expect a
l'arger harvest of muskrat this year because of the very high prices

paid |ast year.

Fluctuations in the Number of Hunters-Trappers: For many, hunting
and trapping is a part-time activity which supplements thejir wages
fran enpl oyment and from other sources. As a result, the number of

hunters/trappers Wi || fluctuate fram year to year depending on the
availability of alternate forms of enploynent.

During the reported period many delta residents found employment
with oil and gas exploration campanies in the Beaufort Sea. Thi s
partly explains the reason for the | ower harvest levels in recent

years.

Renewabl e Resources in Inuvik indicate that the regicnal fur
production for 1986-87 was substantially higher than in 1985-86.
Muskrat production increased to approximately 112,000; 60 percent
higher than 1985-86 |evels. This increase in fur production is
attributable to higher prices and to a siting down of oil and gas
exploration in the Beaufort Sea. outlook for the 1987-88 season is
for moderately higher |evels of fur production. However this
increase in production could pe temporary if construction of the
IPL oil pipeline goes ahead in the late 1980's, early 1990's2: .

Table 2.3 presents the pelt species accounting for the majority of

the fur production in the Inuvik region on an annual basi S,
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Table 2.3
Inuvik Region Aver age Annual Harvest*

Average Annual Harvest
Speci es (No. of Pelts)
Muskr at 83,119
Marten 7,512
Wite Fox 1,923
Red/ Cross Fox 1,518
M nk 1,105

» estimated fromexport data plus 20% for

damestic use.

In order to obtain furs for processing at the proposed tannery in
Aklavik, a system for procuring pits will have to be set up. This
system should be set-up so that pelt species frcm all parts of the
Western W.W.T. and not just the delta region, are made accessible
to the tannery. Such a systemis described in a follow ng
section. Tables 2.4 to 2.6 present fur harvest data for the Fort
smth, Kitikmeot and Keewatin Regions indicating the type and
quantity of pelt species sold in these regions. Through a pelt
procurement System these pelts coul d potentially be made avail abl e
to a tannery in Aklavik for processing. Table 2.7 presents the
average annual pelt species in all four regions. Furs used for
domestic purposes are not added to the other regions as they are
less likely to be tanned commercially.
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Table' 2.4
Approxi mate Nunber of Furs Harvested in the Fort Smith Region
1980/ 81 to 1983/ 84

4 Year

Speci es 1980 /81 1981/ 82 1982/ 83 1983/ 84 Aver age
Bears -

Pol ar — — — — --

O her 75 52 21 44 48
Beaver 4,612 1, 857 2,459 2, 297 2, 806
Coyote 16 52 29 15 28
Fi sher 107 64 55 51 69
Fox -

Bl ue 3 — 7 — 2

Cross 346 296 247 121 252

Red 844 521 504 268 534

Silver 64 45 39 14 40

Wi te 332 16 374 32 188
Lynx 2,963 2,051 1,616 858 1,872
Marten 18, 318 17, 283 10, 153 6,517 13, 068
M nk 2,968 1,933 1,093 1,242 1, 809
Muskrat 37, 6d1 27,619 15, 311 27,983 27,128
Oter 94 52 39 74 65
Squi rrel 23, 524 6, 863 2,360 12,218 10, 491
Weasel 1, 497 1,183 303 865 962
Wolf 94 121 248 292 189
Wl veri ne 35 54 91 59 60
Total 97, 493 60, 762 34,949 52, 950 59,611

source . Resource Initiatives (1985)
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Table 2.5

Approxi mat e Number of Furs Harvested in the Keewatin Regicn °
1980/81 to 1983/84

4 Year

_Speci es 1980/ 81 1981/ 82 1982/ 83 1983 /84 Average
Pol ar Bears 78 96 98 100

Fox -

Bl ue 10 7 21 3 10

Cross 7 7 19 3 9

Red 64 35 70 24 48

Sa 1 var 6 2 7 1 4

Wiite 6,274 1,426 7,666 1,943 4,327
Weasel 14 — . 1 4
wol f 142 71 107 129 112
Wolverine 15 6 3 6 6
Tot al 6, 610 1, 649 7,991 2,210 4,520

Source: Resource Initiatives (1985)




Table 2.6

Keewatin Fur Harvest
1980/ 81 to 1983/ 84

14

4 Yearl

Speci es 1980/ 81 1981/ 82 1982/ 83 1983 /84 Average ,
Pol ar Bear 96 50 25 60 58
Fox -

Bl ue 9% 32 28 39 49
Cross 113 140 79 2134 536
Red 383 283 304 538 377 |
Silver 19 45 8 40 28 |
Wi te 22, 882 8, 642 3,495 8,773 10, 948 |
Marten —_ 4 2 1 2
Qter -— 1 2 -_— -
Rabbit —_ —-— - 3 -
Squi rrel —_ 10 64 12 21
\Wasel 14 7 — 1 5
Wolf 142 157 95 179 141
Wolverine 15 26 38 37 29
Tot al 23, 760 9,397 4,140 9,878 12, 194
source: Resource Initiatives (1985)
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Tabl e 2'. 7
Vestern §. W T. Estimated Average Annual Harvest

Average Annual Harvest
Speci es (No. of Pelts)
Muskr at 110, 247
Marten 20, 580
Wiite Fox 17, 386
Squirrel 10, 704
Red/ Cross Fox 3,274
Beaver 3,133
M nk 2,914
Lynx 2,259
Veasel 1,194
Wolf 484

Source: Resource Initiatives (1985)

't nust be noted that the values presented in Table 2.7 are only an
average. The fluctuation in either direction can be very |arge.
For exanple, estimates of the 1986/87 muskrat harvest for all
regions exceed 150, 000.

The nunber of furs available to an Aklavik tannery need not be
limted to the Western Arctic fur harvest. It would also be
possible to get furs on a custom basis for southern custamers and/ or
to purchase furs for tanning and re-sale. An arrangement oould
possibly be negotiated with the Yukon to set up a procurenent system
and thereby obtain most of the Yukon furs. Additionally, it would
al so be possible for new furs to be bought at the auction sales in
the south for tanning in Aklavik.

Marketing Raw Furs
Virtually all furs, except those used domestically, are sold at

sout hern fur auctions. The process from trapper to retailer is
decribed below:



i)

iii)

Vi)

vii )

16
The hunter/trapper prepares the raw pelt for sale.

The pelt , in raw form is sold to the G N W T. Fur Market
Service or to local fur buyers. The G.N. W T. Fur Market
Service pays an initial price of 75% to 8% of what they
estimate the auction bloc price wll be. Wien it is
auctioned the difference is paid to the trapper. The |ocal
fur buyers who include co-operatives, the Hudsons Bay

Conpany and other I|icensed buyers, pay the trappers
approximately 70% to 80% of the estinmated auction bloc

price. The difference they keep to cover their costs and
cammission.
The furs are sold at auction houses. There are three major

fur auction firms in Canada: Dominion/Soudack Auction Sales
ltd. ,  Western Canadian Fur Auction Sales Ltd., and Ninth Bay

Fur Auction Service.

The buyers at the auctions are international fur buyers
brokers, nmanufacturers representatives, tanners, and
furriers.

The raw furs are then tanned mostly on a custom basis.

The dressed furs are used to manufacture products such as

hats, coats, jackets, vests, gloves, etc.

Products are sold to consuners by retail outlets.

The fur marketing process is described in detail below:

)

Dominion/Soudack Auction Sales Ltd. -  Daminion/Soudack i s
a subsidiary of the Hudsons Bay Company and is the |argest

fur auction firmin Canada. The company holds five to six
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auction sales per year from , Septenber to June. Cften the
May-June sal es are conbi ned.

Daminion/Soudack consigns furs for auction, but al so receives
furs forauction through the Hudson 's Bay Company's northern
stores which purchase furs directly fromthe trappers.

At one time the conpany held fur auctions in most of the
major cities throughout Canada. However, over the years the
company has rationalized its operations in order to provide
buyers with a | arger selection of furs. The company has not
held a fur auction in Edmonton for approximately 15 years,
and ceased hol ding auction sales in Wnnipeg and Montreal
when the company opened its n- auction house facility in
Toronto, approximately two years ago. Presently,
Dominion/Soudack holds all its fur auction sales in Toronto.
The auction houses in Edmwonton, Montreal and Wnni peg now act
as receiving departments, and ship furs consigned to Toronto
for sale.

West ern Canadi an Fur Auction Sales - Western Canadi an Fur

Auction Sales is the smallest of the three Canadian auction
firms. It is a famly run business |ocated in Vancouver.

The company hol ds three major auctions each year: January,
March and May. Dependi ng upon the supply of furs it has
avai labl e for sale, the company may hold two or three smaller
sal es between Septenber and May.

North Bay Fur Auction SexVice - North Bay Fur Auction Service

is a non-profit auction house owned by the Ontario Trapper
Associ ation. The company hol ds five auction sales a year in
North aay. The first sale of the season is held in mid-
December.  The company has a receiving depot jp Edmonton and
most Ot her major cities throughout southern Canada.
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Al three of these auction houses ‘solicit fur consignments and sell

the furs at auction sales on g comission basis of 8%

The furs produced in the N.W. T. are delivered to the fur auction
houses usually through one of the following outlets:

. The Hudson’s Bay Store

. Local co-operatives

. Private traders

. G.M.W.T. Fur Marketing Service

. Directly by the trapper

Each of these outlets grade the furs offered for sale by the trapper
for quality and damage, and offer the trapper a price for his furs
based on potential auction market prices.

The majority of the furs produced in the N.W.T. are narketed through
the G.N.W.T. Fur Marketing Service. This service is a non-profit
service offered through the Department of Renewabl e Resources with a
primary goal of ensuring trappers fair market prices for their furs.
Through this service trappers are advanced up to 75% of the
estimated price the furs will sell for at the auction sale. When
the furs are sold, the auction house forwards to the agency, a
cheque for the furs and the trapper receives the balance owing him
for the sale of his furs. The balance is the difference between the
partial cash advance paid to him by Renewabl e Resources and the
price paid for the furs by buyers at the auction sale.

Unlike the G N.Ww. T. FPur Marketing Servi ce, most of the ot her
outlets (the Hudson’s Bay Conpany and private traders), buy and sell
furs for a profit. As such, the prices these buyers offer trappers
for their furs nust be high enough to secure continued business, but
low enough to allow them to make a profit from the furs when sold at
the fur auction. Conversations with local fuy buyers and trappers
indicate that the prices paid by these outlets translate into a
price apout 20% t0 30% nelow what the buyer expects the auction
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price to be. This difference includes, the cost of shipping furs to
market, a profit and a risk margin. The risk the buyer takes is
that ifhe pays the current price for furs quoted by the auction
houses, prices could fall by the tinme the next auction takes place
and the buyer could |ose money on the transaction, However, if
auction prices rise above the level at the tine of purchase from the
trapper, the buyer could realize a good profit.

When the raw furs reach the auction house they are cleaned and their
appearance is inproved. The furs are again graded and sorted into
lots according to quality and damage.

Potential buyers are notified of the auction dates by advance
notice, and a catalogue containing a description of the furs
according to | ots is prepared. Buyers exanine the lots prior to the
auction. This enabl es them to determine which |ots will meet their
needs and what the lot is worth to them  The market price of the
fur is determined from bids placed on the floor by the buyers.

There are essentially two types of buyers at fur auctions: the
specul ators or brokers who buy raw furs for resale, and the garmet
manuf acturers’ representatives. Both of these buyers prefer to buy
raw fur pelts rather than dressed pelts. The major reasons for this
preference are:
. furriers prefer to buy pelts raw and have
speci fications;
there is no duty charged on raw furs exported out of the country.
Oon dressed furs the fur buyer nust pay a duty to import them into
their own country; and,
because of the highly unpredictabl e nature of the fur fashion
industry, the inherent risk of holding raw, as opposed to dressed
furs, is less. The inventory cost is also lower.

them dressed to their
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Prices for Raw Furs

2.4.1 How Prices Are Set

The market prices for raw furs are determined by bids placed on the
floor at auction sales by international fur buyers. The price
t hese buyers pay for raw furs varies, and is a function of the
degree of conpetition anong the buyers for the furs at the sale,
and the quality of the furs being marketed.

Mar ket demand for furs is sub ject to highly variable international
and political influences. Consequently, the market price of a pe!
speci es can vary widely and unpredictably. Factors contributing to
the volatility of the demand for furs include:

. Prices and demand for pelt species are det erm ned by
international fashion trends set by fur garment designers around
the world. These trends change yearly and unpredictably.

. Many buyers of Canadian furs are from Europe, Japan or the United
States. As a result, fluctuations in international CuUrrency
rates can have a significant influence on the demand and
consequently on price.

. Political lobby influences such as anti-trapping/save the aninal
movements have had, and continue to have, a significant impact on
the demand for fur products. In the past these groups have been
effective in decreasing public demand for fur products. This
makes it difficuLt for trappers to econanically realize large
har vests. The amount of pressure that these groups wll exert
and the influence they have is unpredictable.

The quality of the pelts being marketed is an important factor in
establishing prices. Table 2.8 shows top and average price
information for pelt species at the Edmonton Fur Auction Sales Ltd.
during the 1986-87 auction season. As shown in the table there is
a substantial difference between top and average price for sone
pelt species, and the prices paid for pelt species at the
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different auction sales vary widely. These price fluctuations
are, to avery large degree, a reflection of the difference in
qual ity between the pelts being marketed.

Prime pelts, in term of size, «color, and quality are at their
best . Thus, when handl ed properly primpelts command top prices.
The value of pre-prime and late fur is downgraded according to
quality loss. Appendix B which contains the prineness charts for
same of the various pelt species harvested in the Inuvik region,
al so show by approximately how much the value of pre-prime and |ate
fur are discounted.

As shown in Table 2.8 the highest top and average price for most
pelt species was obtained at the February, 1987 sale. This is when
the greatest quantity of prine pelts are available and the greatest
nunber of fur buyers attend fur auctions. The highest top and
average price for muskrat was obtained at the May sale reflecting
the later pricing of this pelt species.

The ma jor factor accounting for the significant variations between
top and average price paid for a pelt species other than prineness,
is the extent and type of damage caused to pelts during harvesting
and handling. The most frequent damages that |ower the value of a
pelt are flaying cuts, putrefaction, gunshot holes and bull et
burns . The val ue of the pelt is downgraded according to the extent
and location of damage.

2.4.2 Hstoric Prices
Tables 2.9 and 2.10 present historic price information for pelt
speci es harvested in the Inuvik Region, and the whole of the
N.w. T. , respectively. Price information for the Inuvik Regi on was

available for a five year period. Because five years is too short
a period to use as a base for analyzing historic price trends, fur
price data for pelt species harvested in the entire N.W. T. is used
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Table 2.2 K

5 Year Average Prices of Pelt Species, Inuvik Region, N.W. T,
1981/82 to 1985/ 86

Species 1981/82 1982/83  1983/84  1984/85 1985/ 86 Average

Bears -

Pol ar 1, 063.77 783. 33 867.19 852.25 1,116.00 936,50
O her 71.87 215.00 208. 47 172. 27 422.58 218. 04
Beaver 18. 02 18. 97 14. 97 13. 74 23. 44 17. 81
Fi sher 11. 40 -
Fox -

Bl ue 46. 67 55.00 45. 00 37.50 - 46. 04
Cross 95. 57 86. 76 103. 32 99. 04 62. 66 89. 47
Red 30.17 54.71 55. 66 44,43 29.42 43. 4a
Silver 65. 75 56. 41 50. 42 48. 48 30. 39 50. 29
Wi te 27. % 31.67 25.12 22.12 16. 27 24. 62
Lynx 246. 71 269. 50 325.74 558. 48 616. 70 403. 43

Marten 48. 28 50. 97 61. 38 66. 33 65. 65 58. 52

Mink 44. 48 39.31 39.69 41. 94 63. 63 45. 81
Muskr at 2.60 2.65 2.75 2.30 2.45 2.55
Qter 38.75 40. 00 17. 86 24.00 30. 00 30. 00
Seal -

Ring 14. 05 12. 00 - 6. 00 - 10. 68
Squirrel 1.00 1.31 .94 .87 .81 .99
V\easel 1.92 1.51 1.57 1.82 1.88 1.56
Wolf 146. 94 214. 24 176. 60 199. 49 131. 28 173.71

Wolverine 275.90 350. 00 350.00 251. 43 317.50  310.79

Source: G.N.W.T. Department Of Renewabl e Resources, Inuvik.
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i nst ead. The prices for pelt snpecies in the Inuvik region will
follow the sane general trend as fur prices for the N W T. as a
whol e.

Analysis of the £fur price data presented in Table 2.10 for the
NW. T . shows that prices for most pelt species peaked between 1978
and 1979. Prices dropped off suddenly and remained low for about
four to five years. In 1985 prices started to move up slowy and
have continued +to clinb. Interviews With fur industry experts
indicate that sane species, nanely mnk, marten and lynx, may have
reached their peak market prices during the 1986-87 auction season.

2.4.3 Future Prices

The volatile and unpredictabl e nature of market demand for furs
makes any discussion of future prices for raw  furs highly

specul ati ve. Fur industry experts interviewed were on the whole

very reluctant to make predictions about prices for pelt species

even for the current auction season. The major reason for this is
that, although historic price trends are pointing to a decrease in
fur prices, the entry of two new foreign fur buyers into tie

Canadi an fur market, nanely Japan and Korea, has over the l|ast two

years intensified the competition for furs and pushed prices up.

Thus, i ndustry experts are saying anything could happen, Pprices

could increase more or they could drop. The following is a sanple

of some of the camments about current and future prices made by

i ndustry experts interviewed:

Overall, wild fur prices are expected to remain strong throughout
the current auction season.

. Some industry experts stated that fur prices have reached close
to the maximum price markets will bear. Based unhistorical
trends, prices are expected to drop in two to three years tine.

- Political campaigns by the fur industry in response to anti-
“trappi ng/ save the animal movements are experiencing success in

Europe . EUropean consumers are buying more fur products and
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consequently demand for raw fur by European garnent nanufacturers
has increased.

Increases in wild fur prices over the last two years is to a
| arge degree attributed tomincrease in campetition among fur
buyers as a result of the entry of two new fur buyers (Japan and
Korea) in the raw fur market.

Increasing fur prices over the last few years has led to
i ncreases in fini shed garment prices. Retai |l ers may have more
difficulty roving stock at these higher costs.

. Muskrat prices are expected to remain strong again this year as
garment - aufacturers turn to muskrat as an alternative to higher
priced furs.

Beaver prices are expected to remain strong as new methods of
dyeing and shearing have increased the popularity of this fur.

- Russian sable prices fell by 25% at the opening auction sale in
Leningrad this year. Some i ndustry sources are predicting a
corresponding fall in Canadian sable.

Table 2.11 presents the average annual percentage price change for
pelt species harvested in the Inuvik region. Ag shown, beaver and
muskrat prices are assured to grow at conservative rates over the
next three years. The prices for lynx, marten and nink are
expected to0 fall slightly over this period. In 1990, an overall

decline iii @ species prices is predicted. Tabl e 2. 12 forecasts
price changes over the next few years based on the above assuned
price changes. It nust be emphasized that these are very tentative

forecasts since it is a mrket that is highly volatile.

The price of raw furs and changes in the price will have
contradi ctory impacts on an Aklavik housed tannery. Low and
decreasing prices will man a decrease in the supply of locally
trapped and shot pelts. This may necessitate the need for
additional pelts to be purchased further away such as at auction
sales or through brokers.
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Tapble 2. 11
Raw Fur Historical Price C}{anges and Projections (%) ‘
1981- 86 1987- 89 1990-91
Species Act ual Pro_jected Pro jected
Beaver 11.8 10.0 -15.0
Red Fox -7.7 0.0 -5.0
Cross Fox 7.3 2.9 5.0
Wi te Fox -1.2 0.0 -3.0
Lynx 31.2 -10.0 -10.0
Marten 7.5 -5.0 -10.0
M nk 11.9 -5.0 -10.0
Muskr at -1.0 10.0 -15.0
wol f 1.8 0.0 -3.0
Sour ce: Edmonton Fur Auction Sales Data

Table 2.12
Estimated Average Prices for Pelt Species
1987-88 to 1990-91

Speci es 1986- 87* 1987- 88 1988- 89 1989-90 1990-91
Beaver $ 39.51 $43. 46 $47.81 $ 52.59 $44.70
Cross Fox 70.78 70.78 70.78 70.78 67.24
Red Fox 34. 37 34.37 34. 37 34. 37 32.65
Wi te Fox 23.68 23.68 23. 68 23.68 22.97
Lynx 544. 05 489. 64 440. 68 396. 61 356. 94
Mart en 104. 24 99.03 94. 08 89. 38 80. 44
M nk 49. @7 46. 62 44.29 42. 07 37. 86
Muskrat 4.29 4.72 5.19 5.71 4.85
Vol f 107.02 107.02 107.02 197 .02 103. 81

* Average pelt species sal es grices

mdronton Fur Auction Sales in 1986-87.

for furs marketed through
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On the positive side, the lLower pri'ées will reduce the price of the
products manufactured from the pelts. This increase in demand Will
result in a consequent increase in the demand for dressed furs from
the tannery.

H gh and increasing prices will have the converse affect. It is
impossible to say which will be better for the tannery. It is
likely that a happy medium, which can't be defined until the
tannery is in operation, wll be preferred.

Availability of Raw Furs for a Tannery
Besi des environnental and cyclical fluctuations affecting the

availability of each pelt species, there iS nNnO mechanism to keep
the delta furs in the region. At present, the bulk of the delta
furs are marketed at southern fur auctions through Government fur
marketing systens, |ocal co-operatives, Hudson’s Bay stores or
i ndependent furbuyers. Only a small percentage of the furs
produced in the delta and NN W T. are retained for damestic use.
Under the current system there is no nmechanismfor getting furs to
a tannery. It would also be inpractical for the tannery to buy
furs directly from the trappers. To do this they would need to set
upa network of buyers necessitating a totally different expertise
than that of tanni ng and incurring considerable extra costs.

In order to nake locally harvested furs available to a tannery a
system of procurement Will be necessary. The system will have to
ensure the tannery has first option on the purchase of all furs.
The system shoul d possess the following characteristics:

) be accessible to all trappers;

i) provi de an opportunity for participation to all existing

l'icensed fur buyers;

i) reflect auction bloc prices;

iv) be set-up and co-ordinated by governnent;

V) sell atl raw furs to the tannery directly, by-passing the
auctions.
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Thi s system could be accommodated thrpugh the existing G N.Ww. T. fur
buying programif modifications were made to it. Tpe buyi ng agency
could buy pelts from throughout the Western Arctic gnd not just the
delta region. As needed additional pelts could be bought from
ot her sources.

It would be possible for the tannery to also operate on a custom
annlng basis as do other southern tanneries. This would require
soliciting raw furs fram southern buyers to tan for a set fee. To

be successful at this would require effective  marketing,

competitive Prices and excellent quality work.

FOOTNOTES

1. Science Advisory Board of the N W T., Management of Some
Mammals in the N.w. T. for Sustained Yields, Report No. 4

2. Personal Commnication, Renewabl e Resources, G N.w. T.
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3.0 MARKET FOR TANNED FURS :

The market for . tanned furs is Very small relative to the total
market for furs. This is due to the fact that manufacturers buy
raw furs according to consumer tastes and demands, and send the raw
furs to a tannery to be processed to their specifications. Usually
the raw furs of the northern region are sent to tamneries in
eastern Canada and as a result, very little if any tanned furs are
sol d.

The Aklavik tannery fur market would consist of the follow ng:
domestic (local) use: |ocal women would produce parkas if tanned
furs were readily available locally. The manager at Northern
| mages in Inuvik estimated that they could sell 150 parkas per
year, but that none are available. This was also expressed at
other Northern |mage stores. As well, there is a demand for

authentic handicrafts such as fur mittens, hats, moccasins,
slippers, mukluks and other clothing articles.
| ocal crafts: novelty fur iterns such as purses, cushions, TUgs,

dol |'s, tukpiks, Aklavik Mosquito and |ce Worms are just a few
fur factories: such as the parka factory in Inuvik, where tanned

fur required for trim on the parkas could Pe supplied. Thi's
would i ncrease the demand for tanned furs outside of aklavik.
tourist/souvenir shoos: | ocal crafts, and authentic handicrafts

coul d be produced for northern tourist shops, and for handicraft
outl ets nationw de. Same of these include the Hudson Bay
Campany stores, private stores and hotels, and other established
distributors.

western furriers: saome potential lies in supplying Western
furriers. The high qual ity and thicker hajrs of the northern
furs make them a superior fur product and hi ghly competitive y;p
furs from ot her areas.

3.1 Market foOr rur Products Made in North

Various handicraft outlets which carry northem crafts and products
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exi st throughout Canada. Canadian Arctic Producers (CaP), in
Wnni peg, provide central servicing for36 menber co-ops throughout
the Northwest Territories, and have 750 active accounts around the
world. Artists sell their products to co-ops, the co-op sells to
CAP, and they in turn sell the products to retail outlets. cap
owns five Northern Image retail stores. Their image i S northern,
and 65% of the arts and crafts carried in the stores are fram the
eastern Arctic. At one time CAP and the Northern |Image stores used
to sell a lot of fur garments and products. The demand for these
products still exists, however, there is very limted production.
13yproviding tanned furs for .rafts people to work with, a higher
demand for tanned furs will result and the potential for saleable
products will bpe realized.

| ntervi ews with various local and regional arts and crafts
retailers, and whol esalers indicated that frustration builds up
fram not being able to supply the demand. CAP has indicated that
if fur products could be produced |ocally, and if supply were
constant, they would be eager to carry and market these products.

Tables 3.1 and 3.2 show the various fur products that could be
produced Wi th northern furs, and the approximate number of pelts
required to produce them.

I ncreasing the supply of tanned furs alone is not sufficient. For
the potential demand to0 become actual demand, workers who Wil |
produce the fur products must be organized. A centre nust be set
up with a complete operational structure to encourage crafts people
to produce their fur handicrafts and garnents. The center will
encourage hi gh qual ity workmanship and products are necessary to
neet the standards of the distribution outlets, and thus the
potential demand. This will be discussed in more detail in a

recamendations secti on.
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Table 3.1
Fur Garments Produced

Approx. No.

Item Type of Fur of Pelts Required
Al Fur Parkas (Adult) Muskr at 55 - 60

Seal 3- 4
Parka Trim Fox 3/4

Coyot e 34

wol f 3/4

Wl veri ne 3/4
Hat s Beaver (Kitt) 1

Mart en 5

Muskr at 5 ‘

Oter 5
Slippers Beaver Par t )

Muskr at Par t

Rabbi t 1

Seal Par t
Muk luks Beaver Part

Rabbi t 1- 2

Seal Par t

wol f Par t l
Mttens Beaver Part

Rabbit 2

Seal 2

Wolf Part

Prices For Tanned Furs

As previously mentioned, several factors affect the price of tanned
furs . Raw pel ts marketed through the N.w. T. Fur Marketing Service
general |y ensures a fair price. However, the price of the raw pelt
is al so determined by supply and demand, and the condition of the
pelt to the raw pelt price. The tanner adds on his {annjng cost,
pl us any contingency costs such as transportation and handl i ng.

Table 3.3 shins the dressing price list for three different
tanneri es, British Columbia Fur Dressers, |nternational Fur
Dressers and D. Cohn Trans Canada. The prices listed are for the
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Table 3. 2.
Novelty Fur Items

Approx. No.
| tem Type of Fur of Pelts Required
Cushi ons Muskr at Qdds and ends from
Rabbit | arger fur products.
Seal
Rugs Muskr at "
Seal
Dol I's Various +types of fur *
Tukpiks Various types of fur *
| ce Worms Various types of fur *
Aklavik Mosquite Various types of fur *

furs most commonly found in the north, wth an average price
t aken. Since the fir market fluctuates so widely, it is very
difficult to predict the price of raw pelts, and thus difficult to
identify “price structure for tanned furs. TO arrive at a close
price estimate for tanned furs, Table 3.4 was completed using the
average tanning price, and the average auction price fram Table
2.8. A 10% contingency has been incorporated to arrive at an
approxi mate price for various dressed furs.

Demand For ecast s
Wth a fur tannery in aklavik, the supply of tanned furs would be
readily available for local crafts persons to produce fur

products. The demand for tanned furs would increase as the crafts
people increase their production of fur parkas, mttens, hats,
novelty itens, etc.

The following scenario will provide an exanple of the potential
demand for tanned furs:
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. ,Table 3.3
Dreéging Price List

Jan. 1987 oct. 1986 _
| nt ernational 1987 British Col unbia
Fur Dressers & D. Cohn Fur Dressers &
Dyers Co. TransCanada Dyers Ltd. Aver age
Types of Fur Winnipeg Winnipeg Vancouver Price
I
Beaver
- Tail $ — $ — $ 5.50 $ 5.50
¢ - small 25. 00 — 13. 00 19.00
Medi um 30. 00 16. 00 23.00
- Large 35. m —_ 22.00 28. 50
I
| Bear
; (Blk/Brwn)
¢ -cub _— —_ 35. 00 35.00
; - Small 75. 00 — 63.00 67.50
- Medi um 85. 00 -_— 60. 00 72.50
Large 105. 00 85. (30 60. 20 83.33
. Grizzley
- Cub — 45.00 45. 00
i = Small/Med. 100. (30 — 80. o7 90. 00
‘Large 150. 0@ 150. 00 120.00 140. 00
| Pol ar
- Small 100. oo - —_ 129, 29
- Medi um 150. & — 110. & 130. 00
Large 200 .00 — 165. & 182.50
cats
Lynx/ Bobcat 30. 00 26. 80 27.00 27.93
Coyotes 30. 00 - 27.03 26. 00
Fi sher 25,00 27.00 26. 00
Fox (all) 25. 00 13. 00 21.50 19. 83
Wi te — — 37.50 37.50
Mart en 8.00 16. 50 12. 25
M nk 6.00 —_ 16.50 11. 25
Muskr at 5.00 2.60 4.85 4.15
! Rabbit 5.50 4, 50 5.00
| Timber Wolf 15, #0 37.00 47.50 43.16
i
| Wolverine 40. @ 22. X 43. 0 35.00
Cattle and

Big Game Hides 7.50/sa. ft. 4. 59/sq. £t . 6. #9/sq. ft .

|
|
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Potential Price of Furs from an Aklavik Tannery (F. 0.B.)

Average Auction Price Aver age Cont i ngency
(Edmonton) Tanning Price (10%) Tot al
Fur Species

Beaver $ 40. o0 $23.50 $ .10 $ 69.85
Fi sher 232.00 26. 00 .10 283. 80
Fox - Cross 70.00 19. 83 , 10 98. 80

- Wite 23.00 37.50 0 10 66. 55

- Red 34.00 19. 83 .10 59. 20
Lynx 544.00 27.93 .10 629. 12
Marten 104. 00 12. 25 .10 127. 88
Mink 49. 00 11.25 .10 66. 28
Muskr at 4.00 4.15 .10 8. 97
Wolf 107. 00 43.16 .10 165. 18
Wolverine 171.00 35.00 0 10 226. 60
. Parkas:

- Within the Aklavic area,

there are approximtely 12 women who

can work with fur to nake parkas and other fur itens. 1.

Each fur size) requires approxi.rnate|y 60 muskrat

pel ts, and three—quarters of a coyote pelt for trim
A matching hat for each parka would require approximately five

parka (adult

muskrat pelt.

| f each woman produced one parka per week with a matching hat,
100 nuskrat pelts would be required for a

As wel |, approxinmately 40 coyote pelts would be

approxi mately 3,
month's work.
required for trim

There would al so be a fair amount of trim (flank) left to make

other products such as vests.
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The above scenario does not take‘ ‘into account the other women of
the northern region (it is estimated that there are 2d in total)
who can make fur parkas. Nor does it take into account the parka
factory in Inuvik which requires g | arge amount of fur for trim
Thus the above is a very conservative scenario. Different furs are

used to produce other fur items as shown in Table 3. 1.

However, if handicraft production is not encouraged to increase,
the tanned furs would have to be marketed to other mmnufacturers
outside the delta. The costs of tanned furs would increase
substantially due to promotion and marketing rests needed to create
awareness, and transportation costs of shipping the furs outside
the delta.

The following is a potential demand scenario for tanned furs from
an Aklavik tannery:

i) 12 women producing one parka and one hat per week for 49
weeks per year: 31, 209 muskrat, 360 coyote, wol f, or
wol verine.

i) 12 other crafts people using an average of 1,000 nuskrat
each per year for various other prcducts: 12 000 nuskrat.

iii)  Qher northern garment manufacturers purchasing muskrat for
garments and various other products (aklavik Parka Factory,
Yukon Native Products): 10, @@8 each, 20,000 nuskrat .

iv) ot her northern garment manufacturers purchasing furs other
t han muskrat for other products and for trim (3, 000 parkas
with 3/4 fur for t-rim: 2,250 pelts other than muskrat.

V) Sout hern manufacturers purchasing for their operations. I|f
good quality tanning and campetitive prices are avail able,
dressed furs from an Aklavik tannery could be in high demand
because they could be differentiated as the product “made

fram Arctic furs”, also the fur is thicker and better
quality fram the north. |f marketed this demand could be
very hi gh. Assune: 10 producers at 5,000 muskrat, 2, 000

other furs each = 58, 000 nuskrat, 20,000 other furs.
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Total demand: 113,200 muskrat
22,610 furs ‘other than muskrat

It is important to emphasize that the above is sinply a demand

scenar|.o. In §ane areas sych as |ocal crgfts, Jemand will only
occur if there is sane encouragement and assistance. I'n ot her

areas such as with sout hern manufacturers, the deman K .
~d will have to
be created and could conceivably far exceed that projected above.

FOOTNOTES

1. Personal Commmnication, Aklavik Crafts Peopl e.
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LABOUR AND SKI LL REQUIREMENTS Ce
This section wll detail the labour and skill requirenents for the
proposed tanni ng operation. In order to facilitate a better

understandirg of the type of skills required, the basic steps of
fur dressing are outlined below.

Fur Dressing Process
Raw Pelts are stiff and brittle. The purpose of tannin gi stoturn

these pelts into soft wearable furs preserving the natural gloss,
color and qualit of the fur. Commercial fur dressing is a highly
complex and involved process which cambines modern chemi cal
knowledge and techniques With traditional tanning methods. Each
type of fur nust be treated differently. A though the formulas and
processes used for each fur are different, the pasic Steps are
simlar. These steps are described briefly bel ow

1. Pelt Selection and Storage: Careful attention must be paid to

the selection and storage of pelts for processing. A good
quality dressed fur cannot be produced from a poor quality

pelt . The basic rule of selecting pelts for processing is to
select only good quality prim pelts.  Pelts with extensive
damage such as cuts and holes, excessive hair | oss or
putrefaction will be uneconomical to process as their
commer ci al value will be low, or even non-existant.

Once pelts have been selected for processing, care nust be
taken to preserve their quality until they can be dressed.
Adequate protection of the pelts from rodent and other vermn
attack, and also excessive heat or dampness must be assured.
The pelts should be stored in a cool dry place with adequate
space to allow for periodic inspection of the pelts if they are
to be stored for more than three or four days.
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Sozking and Washing: The purpos}e of soaking is to relax the
pelt to make it soft and flaccid for subsequent mechanical and

chemical treatnents. Washing also cleans off dirt and blind,
removes salt, and degreases the hair. The length of tine each
pelt W ll need to be soaked will vary according to the

thi ckness, primeness, and method used for curing. Care nmust be
taken not to leave the pelts IN thesoaking and washing
solutions for too long as the hair will slip.

Fleshing and Shaving: All fat and fl esh nust be removed fran
the | eather side of the @ and the |eather must be shaved so
t hat the leather of the pelt is of an even thickness
t hroughout . This job can be done with the aid of a machine or
completely by hand with a curved knife. Even when using a
fl eshing machine, a certain amount of fleshing must be done by
hand . The fleshers task is physically demanding and requires
great skill as severe damage to the pelt can easily be done by
cuting too deeply —or by cutting the dernmis which will expose
the hair mats and allow hair to be |ost .

Pickling: The purpose of pickling is to prepare the pelt for
dressing and prevent bacterial attack. The pH of the pelt nust
be brought to the right level for dressing. Each pelt species'’
pH level will vary, and the pickling fornula must be adjusted
accordingly. The pH of the pelt is of utmost importance for

the success of the dressing operation.

Dressing: The pelts are now ready for the application of the
dressing solution. There are several cliff erent solutions that
can be used and each solution will yield a different result.
The choice of a dressing solution is dependant upon the type of
furskin bei ng processed and its ultimate use. Thus, no one
standard solution can be used and each type of fur processed
wi |l require individual attention. The tanning sol ution must
be adj usted for each type of fur. This is where the knowledge
and experience of the fur dresser is of critical importance.
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Because the pickling and dressing sol utions must be changed ‘for
each type of fur in order for the operation to be efficient and
to minimize processing costs, large runs of each type of fur

are required.

Neutralizing, So ftening and Stretching: After tanning, the
pelts are washed with a neutralizing agent to lower the acidity

of the pelts and remove excess tanning |iquid. The pelts are
hung to dry for a while and then excess moisture i s removed
fran the pelts by applying a stroking pressure from one end of
the pelt to the other. The extraction of moisture from t he
pelt can be done manual 'y or pechanically. The pressure
exerted on the leather side of the pelt during the process
softens the leather, inking it pliable.

Oiling and Drying: If oil is not introduced during tanning,
fat liquoring of the furskins is necessary. The object of
oiling is to restore the natural fats which were | o0st during
the dressing. The oil is wuysually applied to the |eather side
with a brush and care nust pe taken not to contaminate the

hairs.

After oiling, the pelts are hung over pies or on hooks to |et
dry. However, the furs are not allowed to dry out conpletely
as same moisture nust be left in the fur to facilitate
subsequent Stretching, cleaning* degreasing and softening
processes.

Druming and Stretching: The furs are put into a drumwth a

special grade of sawdust and spun around in order to thoroughly
cleanse the hair from dirt and other impurities. Aft er
druming Wi th sawdust the pelts are placed in a wire mesh drum
to remove excess sawdust. |n order to further soften the firs
they are stretched over a staking knife or knee staking device
to separate skin fibres fram each other and acquire more
softness and suppl eness.
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9. Ironing and Sanding: This s'tep is optional. The purpose of
ironing is to inprove the lustre of the fur, and sanding will
give the leather a softer and more supple finish.

10. Finished Goods Storage: The finished products are then sorted
by grade, size and stored in a cool, dry place, well insulated
from any damaging effects of weather.

Skill ILevels
The labour and skill requirements for a tannery in Aklavik are
based on consultations with tanning professional s. It is not

possible to specify exactly how many workers the proposed tanning

operation should employ as the nunber of workers required would
depend on the scale of the operation.

Fur Dressing Expert : First and foremost, the services of a fur
dressing expert must be secured. It js important that this person
have extensive experience in fur dressing, be conpletely faniliar
with all aspects of a fur dressing operation, pe know edgeabl e
about the latest technological advances jn dressing, and have sane
knowledge of chenmical s. Fur dressing is an art as well as a
skill. The level of expertise of the fur dresser will be a very
important factor influencing the quality of the finished product
the operation will turn out.

The dressing expert will be responsible for the overall operation
of the tannery in both a business and technical sense. He will
supervise the actual establishment of the tannery including the
selection and purchasing of equipment; tanning inputs such as salt,
sawdust and chemical s; building site, design and |ayout; and the
hiring and training of workers.

The tanning expert should be sameone who is willing to relocate to
the commmity for however |ong it will take to train a permanent
resident of the commmity on the art of fur dressing. Fyur dressing
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is a very complex and involved process taking many years of
training and experience to learn well. |t can take at |east four
years of apprenticeship for a tanning trainee to reach a level of
proficiency.

The fur dressing expert should possess t he foll ow ng

characteristics:

. previous experience at operating a cammercial fur dressing plant

. extensive and up-to-date knowledge in fur dressing technol ogy

. gocd management skills

. good interpersonal skills in order to train and handl e staff
effectively

. knowledge of chem cals

Apprentice Fur Dresser: The apprentice should be a permanent
member of the oommunity who will be trained in all aspects of

operating the tannery, including the selection of pelts for
dressing, fleshing, mxing of chemicals, and business management .
It will take the apprentice several years of training, observation
and experience to became good. The apprentice shoul d be soneone
with a high degree of dedication and determination and willing to
devote hinself to learning the art of fur dressing. He shoul d
possess a good education with preferably some post-graduate
training in chemical technol ogy and business management and be
willing to take additional courses if necessary to supplement his
en the job training.

Buyer/Sal e sperson:  This job will involve the purchasing and/ or

consigning of raw pelts for processing, and the marketing and

selling of the tannerys service and finished product. The

characteristics needed for this job include the following:

. Previous experience in assessing the quality of raw pelts based
on standard grading procedure;

. accounting and bookkeeping skills in order to keep accurate
records Of purchases, consignments and sal es:
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. same experience at selling;
. and a good personality.

Flesher: The flesher's task is physically demanding and requires a
high level of skill and extensive experience to do well. Wth poor
fl eshing damage to the pelt can be done by cutting too deeply, or
by cutting the dermis which will expose the hair roots and allow
hair to be lost. Industry experts estimate that it takes at |east
one year of on the job training with constant supervision to teach
a person how to flesh a pelt properly and at |east two years before
an apprentice flesher is proficient 1t the job.

Production Workers: Additional workers will be required to perform
the tasks of stretching, staking, oiling and physical handling of
the pelts to move them through the tanning process. The stretching

and operations require care, otherwise the skin may be torn. The
other more general tasks do not require any specialized skills. It
is recammended that the production workers be trained to do a
nunber of tasks so that they can interchange jobs and labour i S not
wasted in slack tine.

Depending on the scale of the operation, not all of these need be
different people. For example the buyer/seller could be the sane
as the tanner. The staff requirements will be further assessed
when the scale of the plant is determined in subsequent sections.

Training

Al'l workers can be hired fram the | ocal population except for the
tanning expert. Specific on-the- job training programs would be
developed by the tanner. It may be advisable for the apprentice to
take specific courses by night school or correspondence. These
could include accounting, sales techniques, chem cal technology,
etc. A survey of the labour force in Aklavik has reveal ed that

there is a sizeable labour force to draw upon. The skill levels of
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the population identified in the survey show that the skills would
have to be acquired.

It will be necessary for the flesher to acquire the necessary
skills by going and working for a tannery in southern Canada or by
having a . southern flesher came t0 work and train in Aklavik for a

minimm period of one year.

The following presents a summary of potential positions, skill

levels and training requirementts:l -

i) Tanner : highly skilled; must be experienced in all phases
of the operation: will need to be hired fram outside.

i) Tanner Trai nee: should come from ocommmity; have high
school and/or supplementary course work; make a long-term
camnitment; W |l require extensive on-the- job training plus
supplementary COUr SES.

iii)  Buyer/Sal esperson: can come from commmity:; experience with
furs beneficial as well as good personality; same on-the-job
training and supplementary courses would be beneficial.

iv) Flesher: can came from commmity; Will require extensive
on-the-job training.

V) Labour: can come fram community; necessary skills can all
be acquired through on-the job training.

FOOTNCOTES

1. Personal Communication, Inuvik Nati ve Band, Econamic
Development Coor di nat or.
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LOCATION ANALYSIS !

Aklavik, as the location for a northern tannery, wll benefit not
only the local - crafts industry, (by supplying quality and
reasonably priced tanned furs ), it will also utilize the available

resources (fur pelts), and create employment. More specific
benefits of Aklavik as a location are as follows:

Abundance of Fur Bearing Animals

As Table 2.7 presented, the Western N.W. T. as having a good supply
of the ma jor northern fur species (nuskrat, marten, white fox,
etc. ) . There is a good supply of furs in the delta to serve the
partial requirements of a |ocal tannery. However, a procurenent
system must be set up to get access +to this supply which is
, currently being sent to southern auction blocs. 2klavik itself is

a god |ocation since it has a larger fur harvest, considering
muskrat furs, than the other delta commmities.

Mar ket For Tanned Furs

Section 3.0 identifies a high potential demand for tanned furs.
The local craft industry will grin, and with it the demand for
tanned furs will grow. As well, North Anerican and international
demand for authentic northern fur products could be met with the
aid of cap and other co-operatives. Because there used to be a fur
shop in Aklavik, the expertise for inking garnments and other craft
products i S more abundant in Aklavik than the other delta
comumnities.

Local LAQUr Supply

Wthin Aklavik there is a good supply of laker. Al the required
labor for the tannery can be hired fram the local population,
except for the tanning expert. It is highly unlikely that the
speci al i zed expertise will be available in any other delta
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camunity. On-tile-job training, supplemented with selective course
work, is what will pe required to' have the skills necessary to’

operate the tannery. The training till benefit the commmity in
that it will introduce new skills in the people.
Wat er Supply

The operation of a tannery requires a gfeat deal of inter, Wich
must meet recammended |evels. The test results of the water in
Aklavik indicate that it nmeets the recommended | evels for water
used in a tannery (See Appendix C). During the summer months wat er
IS distr’ buted by pipe in ARklavik. During the winter months it is
trucked. Commmity sources indicate an adequate transport system
exists to supply the necessary water to the tannery, and haul the
wast e water away.

Transportation
There i S access to Aklavik in the winter via winter roads, and in

the summer via air. The air service is frequent with up to eight
schedul ed daily flights in the summer.

Aklavik is located just west of Inuvik. Inuvik is well seined py
large, air and roadways. It is the distribution centre of the
north western Arctic. Ran a transportation view point Aklavik, as
other delta ocommmnities, has the di sadvantage of requiring the
chemcals, salt and sawdust needed for tanning, to be brought from
large distances in the South. |t has the advantage of being at the
centre of a large fur harvest area and craft production area,
thereby mnimzing transportation rests of raw furs to the tannery
and dressed furs to the crafts people.

Building

At present there is not a building in Aklavik that could house the
tannery. What is required is a winterized building |arge enough to
hold the equipment and supplies, and with an adequate water and

drai nage system

00—
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+

Uni queness: f
One of the mpjor advantages Aklavik has as the location for a

tannery is that the far northern furs can now be sold as a
differentiated northern product. As it stands now the northern
furs are sold at auction blocs along with furs fram all over North
America and thereby not differentiated. It will also enable the
products from those furs to be differentiated, and thereby result
in a unique product characteristic with distinctive market appeal
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FUR DRESSI NG

Tanning of furs and hides has been carried out for as |ong as man
has inhabited the earth. H des are considerably easier to tan than
furs and have been tanned using a variety of home nethods. Since
fur dressing is more camplex because it involves preservation of
the hair, Thome dressing met hods are not as ocammon nor as
successful .

Commercial fur dressers, in order to produce good quality and
durable dressed furs, nust use a variety of chemical;. The success
of any fur dressing is in the chemical formulas that are utilized.
Fur dressing is an art thereby the “tanner” nust possess an
intimte knowledge of chemicals and formulas that nust be utilized
in the tanning process. Thi s knowledge cannot be adequately
obtained through texts and classroom instruction. It nust be
acquired through direct experience.

Very large quantities of chenmicals are required for fur dressing.
An industry ruLe of thunb is one kil ogram of tanned furskins W | |
require five kilograms of diluted chemical input. It IS important
to note that chemicals are purchased in concentrated form and then
diluted with local water according to the tanners formla.

The decision on how to specifically dress furs depends on a number
of variables. These include the type of furskin, the end use of
the fur, local conditions and the preferences of the tanner. The
basic objective in the choice of any nethod is the production of
excellent quality fur with respect to handling, softness and
suppl eness.

| nproper use of chemicals and fornulas in the tanning process and
improper handling of furs will yield inferior quality dressed furs.
These will not readily find a market since most furs are used for
mainly garmets and will not be acceptable by furriers unless they
are of top quality.
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Most often the particular chemical: composition or tanning retipe

used by a tanner is the product of extensive experinentation and

development. It is subject to frequent testing and alteration.

The following describe the necessary characteristics of a dressed
fursl.

1. The dressing must be sufficiently permanent to withstand the
danmpi ng and drying operations, wi thout any |oss of suppleness.

2. The dressing should be sufficiently pliable to be able to
stretch to the required shape, should cut readily and easily
and have sufficient tensile strength to hold the stitches
firmly after sewing.

3* The dressing should not be elastic, i.e., it must retain its
shape after nailing and drying.

4. It should produce no after effects, such as dgrease on the
lining or salt spew, Or excessive acidity.

5 It should withstand without deterioration subsequent cl-g
by the accepted fur trade methods.

6. Its weight shoul d be camensurate with the type OF furskin used
and should be such as to nmake a reasonable |ight wei ght garment
whi ch should not exceed 6 1/2 pounds for a full-length mat, or
approximately 3 1/2 oumces per square foot of surface area.

" The fur properties must remain intact and the dressing should
in no way detract from the natural gloss, wolor or quality of

the fur.
8. The dressing should be unaffected by the normal conditions of
war and storage, i.e. variations in relative hunidity and

tenperature.

Fur dressing is camplex. There are several sequential steps that
must be followed during the process . These are described bel ow.

Soaking
Soakingis the firSt Step in the process. |t involves bringing the

furskin back to its natural state before it was cured by the
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trapper. Since more cured furs are dried the main purpose of
soaking is to put water back into the hide (dehydration) iii order
t 0 make it soft and supple.

Soaki ng shoul d be done as soon as possible after curing in order to
prevent undue hair |oss. Proper soaking is absolutely essential to
good dressing.

Same furskins, mainly those of the snaller wvariety, are not totally
i mersed . Rather a salt solution is either brushed on or a
"poultice" of wet sawdust is applied to the raw pelt.

The two most important factors during soaking are time and
temperature. Sosking tinmes are reduced with relative increases in
the water tenperature. Al though only cold vvaser i S recommended,
soaking water 1S used at the temperature of the main supply and
soaking time is adjusted accordingly.

Soaking takes place in large tanks or tubs to which salt crystal or
solution have been added. Generally, three to five percent salt is
added. Enzynes active at low pHs compatible With acid soaks may be
added.

Fleshing
The basi ¢ purpose of fleshing is to remve the thin membrane of

protein separating the skin proper fram the fat |ayers and organs.
Thi s menbrane inhibits the absorption of chemical sol utions.
Manual operations implementing a knife or beaming can be used,
although mechanical bl ades are most often enployed for their
relative cost and time efficiency.

Proper fl eshing depends on the skill of the operator, the

efficiency of soaking and the sharpness of the blades. |nproper
fleshing results in cutting through the derms, or cutting too
deeply causing hair loss. It renders a furskin useless. Industry

sources indicate that it takes a minimum of one year on-the-job
training and preferably two years before a flesher becames good.
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6.3 Dressin
The actual process of dressing occufs after soaking and fleshing.
This is basically the process by which the properties of the
dressed furskin are made pernanent.

S e

There are alternative methods of processing the furskin. Any
tannery may use one or a cambination depending on the preferences
of the tannery, the types of furskins being dressed and ot her
renditions. The four most cammon are described bel ow

6.3.1 Acid Pickling
Pickling serves two functions:
1) prevents the furskin from bacterial attack;
2) and omtributes t 0 the hydrol ytic breakdown of the collagen ; J:ﬁ«"“}’"y}w
fibre structure. d AT

The pickle can be applied to the fleshed furskin by total immersion
in vats or by brush. Brush application is commonly used for
| ong-haired furskins and at |east two applications are required to
ensure effective penetration.

J chramium
and camon salts are alternate choices us@in fur dressing. ¥
Concentration levels may be from 25 mM to 100 m sulphuric acid and v7

100 to 150 grans salt per litre of water.2e

Sulphuric,. formic and lactic acids, aim formaldehyde,

Al t hough sulphuric acid and salt iS the best known nethod of '
pi ckling, other acids such as formc, acetic, lactic and glycollic s
are generally regarded as safer though they are more expensive than
sulphuric acid and are used in higher concentrations. In recent
years these safer organic acids have largely replaced the use of
sulphuric acid.

In comparison to other acids, glycollic acid is milder, non-
volatile and less likely to cause darnage to the pelt. Concentration
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level s are 20 to 30 grans glycollie acid and 60 to 100 grams common
salt per litre of water .3" The crystalline formof glycollic
acid inhibits adhesion of the collagen fibres during drying.

Alum pickling is the preferred mans of dressing due to its water
resistance and stability. Alum pickling is usually carried out by
total immersion rather than by brush application. Immersion tine
ranges between 12 t0 48 hours at a temperature of 3@ to 38 degrees
c.4. Concentration levels are 48 grams aluminurn sulphate and
30 grans cammn salt per litre of water.>: Addi tions may
i ncl ude formic or glycollic acids, alkalis such as soda or sodium
bi car bonat e. The pH value of the pickle lies between three and
four. Alum dressed furskins tend to be less stretchy and slightly
heavier than acid dressed furskins.

The addition of salt to an al uminum sulphate solution is necessary
to repress swelling of the tissues and allow for total absorption
of alum. The addition of alkali to alum and salt solutions
i ncreases the absorption of alum by collagen and inproved water
stability of the dressed furskin. Basic aluminum salts prepared
fram the chloride on the phthalate with a basicity rangi ng from 25%
to 60% compensate the sensitivity of alum and salt
sol utions. 6

The major risk in using acid pickles is the damage caused by the
excess of acid residing in the pelt. In order to compat this
damage, ammonia iS added to oil at the oiling stage to neutralize
the excess acid. The results acquired in neutralizing an acid
pi ckl ed furskin are a higher shrinkage tenperature, greater inter
stability (although not sufficient) and a reduction in the quality
of the dressing.

General |y furskins exposed to an acid pickle are light and soft,
buutend to swell and dry hard and ‘tinny” if they became wet.
Thi s problem can be avoi ded by subsequent soaking in a salt
sol ution.
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6.3.2 Chrone Tanning
Presently, the best quality furskins are produced using chrone
tanning. It must be noted that chrame tanni ng is an irreversible

process. Special care and the skills possessed by an experienced
tanner are required for chrome tanni ng. Chrame tanning renders the
furskin virtually resistant to all kinds of influences. The most
significant results being chrame tanned furskins have a higher
shrink teinperature than any other type of dressing, they are
resistant to bacterial action, durable and produce a soft and
pliabl e furskin.

Chrame may be used with other dressings such as aim acid or
f or mal dehyde. Chrame is extrenely useful for furskins which
subsequently are to be exposed to high tenperatures. Chrame is
frequently used on furs to be treated with heated rotary ironing
machi nes or dyeing with acid or other textile dyes applied at
tentperatures varying from 64 to 88 degrees C. Chrame is also used
for redressing other dressings prior to exposure to high
temperatures.

Quantities of commercial chrome |iquors or powders vary greatly
dependi ng on the requirements and renditions of the process.
Factors such as time, tenperature and mechanical agitation affect
the proper distribution of chrame in the pelt. Chrame alun and
chrame salts are widely comercially avail able.

Two methods of chrame tanning include: 7-

i) Application of chrame |iquor to the flesh side of skins only.
Concentration levels are 3% to 40 grams chrame salts and éd to
100 grams common salt per litre of water.

i) |mmersion of chrame liquor in a vat equipped w th paddle.
Concentration levels are four to six grams chrame salt and 30
to 43 grans common salt per litre of water. Paddling should be

continuous.
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For initial chrome tanning, concentration levels of 30 grams , alum
and 50 grams common salt is used per litre of water. This process
shoul d ke followed by a reduction of the moisture Content of the
furskins, prawting thinning out the flesh side.

For chrame retanning where chrame al um is used, approximtely 15%
of the shaved initial alum tanned weight i S recommended. For
tanneries wth drum tanning facilities, the following is

recammended : 8-
1) to 100% inter, add 5% common salt and turn for 15 ninutes;

2) addé 2% chrame al um and 7.95% sodi um carbonate on chrame al um
weight turn for one hour;

3) add 3% chraome al um and 10. 6% sodi um carbonate gn chrame al um
weight turn for one hour :

4) add 5% chrame alum and 15. 9% sodium carbonate on chrame al um
wei ght turn for one hour;

5) add 5% chrame alum and 15. 9% sodium carbonate on chrome al um
wei ght turn for two hours :

6) lastly, add 0.4% to 0.8% sodium carbonate on shaved initial
tanned weight, dissolve in 18 to 20 times water and turn for
three hours until tanned through.

Tanning time using chrome averages around eight hours whereas
heavi er hides may take 12 to 24 hours. The tanned furs are then
"horsed up” for a period up to 12 hours to pramte optional
fixation of the chromium. Next, the furskins are washed t0 remove
most of the salts and acid. Neutralization of the furskins follows
and takes place in a drum  Concentration levels are 10 to 30 grans
sodi um bicarbonate per litre of inter; inter ratio should be one to
20 and the process |asts about half an hour. Lastly, the
furskins are washed thoroughly under running water for at |east 30
m nut es.

Pickling prior to chrame tanning is not required although initial
tanning with al uminum salts to bring the furskins to a glight acid
rendition, is highly recammended. An alternate procedure is to
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pickle with chrame salts prior 4o tanning with chrame to ensure the
PH factor of the furskin lies between 3.5 and 4. 0.

Several disadvantages associated wth chrame dressing are: the
greeni sh hue of a treated fur; the unsuitability of treated furs
for subsequent treatnents such as hydrogen peroxide bl eaching or
dye baths containing large quantities of hydrogen peroxide; furs
are heavier and thicker than furs dressed with acid or alum and
the furs have less stretch when danpened. Avoi ding over tanning of
the hairs requires special attention and experti se.

6.3.3 Fernmentation or Meal Dressing

The quality of the dressing obtained by this method can not be
reproduced with the use of organic acids. The process enploys the
use of cereal grains in optimal renditions to induce fernentation.
A combination of ocats, rye, barley, bpran, yeast and salt are
commonly used. The raw fleshed furskins are either inmmersed in the
liquor or a paste of fermented |iquor is applied to the pelts which
are rolled or folded fur side out and revered with a salt solution.

Technically, the reactions and results of the process are complex
and varied, thus dif f icult to access. Initially, starches are
broken down by amylolytic enzymes into glucose and dextrin which in
turn are further broken down into a mixture of organic acids such
as lactic, acetic, formic and butyric. The entire process results
IN the removal of mucoids by proteolytic enzymes produced by the
soured meal . 10

The disadvantages associated with this fermentati on method are its
high rest, extended Iength of immersion tine and the possible
danger of hair loss initiated by bacterial attack. Depending on
tenperature and other local factors, the process takes anywhere

from five to fourteen days. Accessing the proper length of tine of
fermentation per furskin requires extensive gyperijence.
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For mal dehyde is considered superior to any other cross-Iinking
agent used in, tanning. It renders collagen relatively resistant
towards enzymes; decreases the tendencyto swell in water, acid or
alkali: and increases the hydrothermal stability of the furskin
rai sing the shrink temperature to 99 degrees C.

Formaldehyde, when used as a tanning agent, produces a dressing
which is not reversible in water. Employed as a pretreatnent
before bleaching, fornaldehyde is most often used in conjunction
with other dressings to avoid future camplications. The chem: -al
tends to produce a |ight furskin which has virtually no stretch and
prohi bits subsequent dyeing processes.

Mnute amounts of formaldehyde within the appropriate acid range
are fixed and increasing the Ph jpncreases the amount of hound
formal dehyde up to pH 7; stable puilding rates occur between pH
level s of seven and eight and a second rapid rise takes place
between nine and el even.

Oiling

The primary function of oiling is to act as a lubricant to prevent
adhesion between the fibres of the peit substance during the drying
dressed furskin.

There are three methods enpl oyed for oiling:12.
1) Application to pelt, followed by drying in heated rooms, or
“stove” |eathering.

2) Application to pel t, followed by nechanical mnilling or
“ki cking”.

3) Total immersion in an enulsion of oil in water, or fat
l'i quori ng.

Methods Of application and oi |l composition gepends on the type of
furskin. The oil treatment must evenly lubricate all parts of the
pelt vet |eave the fur and weight of the furskin unaffected. Fatty
mtters suitable for oiling are fish oils, nineral oils and



57

veget abl e oils. dycerine may be used to facilitate ‘the
penetration of the oils.

An after oil treatnment referred to as “stove” leathering is usually
restricted to thin pelted or grained furskins. Easily enulsified
oils are generally used. Commercial. stove oils are cunprised of
specially treated neat’'s foot, sperm and cod, soya and olive oils,
with additions of mineral oil and untreated animal, fish or

vegetable oils.

“Ki cking” treatment is a very physical process which promotes t he
penetration and distribution of oil. The process varies in
duration and may range from fifteen ninutes to several hours
dependi ng upon a number of factors such as the type of furskin, the
| evel of external heat and the propensity of the furskin to absorb
the oil. It is most suitable for thick or close~grained pelts such
as seal. Four important factors in kicker treatnent: 13"

1. The moisture content of the furskin and also of the oil.

- Water free oils or those with a very |low water content are
used. The optimal water content during ki cking is between
20%to 25%

2. The viscosity of the oil.

- Viscosity of the oil can be controlled by the amount of
mneral oil in the mxture. Kicking oil is applied at a
tenperature above itS melting point to ensure easy flow.

3. The relative surface tensions of oil and water present.

- The oil nust possess a lower surface tension than the water
or pickle contained in the pelt, as well as any other ageous
solution present.

4. The composition of oil.

- Unsaturated oils tend to produce a chamois ef feet during the
ki cking process. Usual Iy, kicker oil is comprised Of wool
grease, mineral oil, ocod 0il, fish or animal oil. Wool
grease is generally preferred because it does not cause
vellowing and is readily removed frokm the fur by sawdust
dr umming.
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- Cationic oils depend on cationic surface-active agents” as
emlsifiers and offer good stability to acids and salt
sol utions. The major disadvantage of surface-active agents
as emulsifiers s that hydrophilic substances are readily
r-veal from the emulsion system which may then break
down . These oils tend to wash out during further wet

treat nent.

Drumming
The sawdust drum is one of the most essential pieces of equipment
in a tannery. Drums are usually constructed of hued and are fitted

internally with pro jections. The average drum size is six t0 eight
feet in diameter and several feet wide and rotates at from eight to

20 rpm. The prinary functions of the drumare: 14.

1. To remove excess moisture fran both fur and pelt by absorption
of the sawdust. Alternately, conditioning or increased moisture
| evel s can be attained by adjusting moisture levels of the
sawdust .

2. sawdust serves an an overall cleaner through absorption of
excess moisture; dislodging loose dye or ot her adhering
materials; and in combination With additional sol vents or
surface-active agents, pramtes more intensive cleaning.

3. Friction is a natural by-product generated by the movement of
furskins through the sawdust. Since increased temperatures are
found to enhance the lustre of furs, it is customary to
externally heat druns or introduce heated air flow.

Although substances such as china clay, sand, talc, corn neal or
Nl ers Earth can be utilized for druming, the industry
preference is for hardwood sawdust . It is available in large
quantities, absorbs well, polishes and iS easy tO remove fram
furskins .

The type of sawdust preferred depends on several factors: 15¢
1) Ratio of the weight of furskins to that of sawdust;
2 ) moisture content of sawdust:
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3) size of sawdust particles; “ '

4) additive required during the druming process, such as
sol vents, surface-active agents, glazes, silicones, anti-static
agents, etc;

5) duration of drumming; and

6) tenperature.

After thorough cl-g of the furskins the soiled sawdust is
removed from furskins by transferrance to0 a wire mesh drum which

allows sawdust to fall or to be removed by suction.

Bleaching 16.

The bl eaching process varies directly with initial and subsequent
treatnents, the type of furskin and the desired result. Natural
white col ored furskins are bleached to obtain an even white color.
Bl ack hair pigments can be totally rained by bleaching to obtain a
nearly white furskin.

Pretreatnent such as formal dehyde and fat |iquoring are necessary
to provide adequate protection of the furskin agai nst the harsh
effects of bleaching. Chrame tanned furskins shoul d not be
bl eached since the fibre structure of the |eather may be destroyed.

Hydrogen peroxi de bleaching is used iif the furs are to be
eventual ly dyed. The furskins are initially immersed in a bleach
liquor With concentration |evels of 600 cubic centimeters of
hydrogen  peroxide, 100 cubic centineters of water and small
addi tions of ammoni a. The temperature shoul d be regul ated between
32 degrees to 35 degrees C.  and the pH should be continuously
checked; when the alkalinity is too high, it reduces the bleaching
ef feet, and when the pH value of the liquor falls below pH 7, no
bl eachi ng action occurs.

The fumes O sulphur di oxi de can al so produce a good bleaching
ef feet. An air tight container divided into to distinct
conmpartments is required. Damp furskins are customarily hung in
the largest campartment, while sulphur slowly burns in the other.
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Glazing Ty ‘

Al t hough of ten considered an optional treatnent glazing
tremendously improves the gloss by aligning the fur fibres. The
process employs brushing mucilaginous or silicone materials onto
the furskin and i s sometimes fol | owed by ironing. Material s used
include linseed, china wed, psyllium seed, guns of various types
and a variety of silicone emulsions.

Beating, Cardi ng, Brushing and Cambing

These final stages in fur finishing are very labour intensive and
al though they may be accamplished by hand, are most often totally
or partially nmechanized.

Beating serves to free the fur from tangle and al so breaks up the
adherence of one fibre to another. The furskins are usually
supported on a resilient pad or base and the “beating action”
traditionally supplied by a cane or leather throngs, is usually
mechanized.

Addi tional processes such as carding, brushing and combing al |
operate to free the fur fibres and produce a rich | ooki ng and
noti ceably more | uxurious product.

| roni ng 17.
When applied properly, heat produces lustre and inproves the
overal | appearance of fur. The mechani cal feed may be fixed or

variable and the speed of the rotating cylinders may be fram 500 to
1903 rpm.

Heating may be supplied by gas or electricity and can be thermo-
statically controlled. The tenperature of the iron ranges fram 90
degrees to 220 degrees C. depending on the furskin, its method of
dyeing and the nature desired of the finished prcduct. short
haired furskins can usually be subjected to higher tenperatures
whereas |ong-haired furskins may singe at too high a tenperature.
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Stretching '
Stretching of furskins requires proper Ijudgement of the correct

dryi ng and druming renditions. Machine stretching is considerably
more effective than by hand. The roller stretching machine, the
eccentric wheel and the staking wheel are mechanized versions
dependant on bl unt blades. New nechani zed stretchers function with
rubber rollers and variabl e speeds. The correct amount of moisture
nust be present in the pelt during stretching. Normally, 25%to
30% of the dry weight of the pelt substance is considered the

proper moisture content.

Removal of Fur and Hair
Commercial treatments described as unhairing, plucking, dehairing,
pulling or shearing are necessarily applied to particul ar furskins

to increase their val ue.

Unhairing consists Of removing the coarse, unsightly guard hair
whi ch overcoats a dense, silky coat of underfur. Unhairing t akes
place on raw furskins prior to the use of pickles or tans which
tend to render the removal of guard hair nuch more difficult. It
is a slow manual process that requires exacting judgnent in
determining the correct degree of |ooseness of fibres and expertise
i n campleting the operation.

Dehairing IS a mechanical treatment cammonly referred to as
“electrifying” or "machining". The basic machine consists of a
canvas conveyor belt which slowy transports the shorn furskins
towards an arrangement of brushes, knives and revolving spiral
bl ades which cut the protruding guard hairs. |ts purpose is to
remove guard hair intermixed Within the soft underfur in order to
pro‘duce a high quality, soft, silky furskin.

Pulling is a process nmost often employed when t??e underfur is

r-cd intact and not shorn as in the case of long-haired
rabbits. One method of pulling is carried out by roving the
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which is hand hel d and supported,oy a netal bar, towards a rapidly
revol ving blade and rucber roller, which pulls out the guard hairs.

Shearing produces a specific |evel weight of fur on skins such as
beaver, rabbit, musquash, raccoon, sheep, wallaby and lambs.
Varied types of machinery are capable of shearing, all possessing
rotating cylinders of spiral blades. Furskins are held in place
with the aid of suction, plus other devices on a feed oconveyor
system

A shearing machine requiring more manual i nput employs hand held
skins, supported by a netal bar, which are carried towards
revolving blades. This system allows t he height of shearing to be
controlled by the operator, which is extremely useful for different
shearing where furskins have variable lengths of fur.




10.
11.

12.

13.
14.
15.

16.

17.

63
FOOTNOTES

Caplan , H.,: Furskin Processing. Pergamon Press, Toronto,
Ontario, 1971, pp. 125-126

Caplan, op. Cit., p. 133
Ibid., p. 133
Ibid., p. 135

Food and Agriculture o ganization of the United Nations, Rural
Tanning Techni ques. Rame, 1968, p. 154

Caplan, Op. Cit., p. 134

Focal and ‘Agriculture Organization of the United Nations, Op.
Gt., p. 153

Ibid., p. 154
Ibid., p. 155
Caplan, Op. Cit., p. 139

lbid., p. 137
lbid., p. 142
lbid., p. 144

Caplan, Op. Cit., p. 202
Ibid., p. 203

Food and Agricul ture Organization of the United Nations, oOp.
Gt., p. 163
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PLANT LAYOUT ¥ ,

A medium scal e fur tanni ng operation would initially be the most
economically fe”asible. Factors contributing to this viewoint
include the availability of raw furs, nmarket demandand associ at ed
costs of production. Initial design and construction of the plant
shoul d naturally be conclusive to future expansion should the need
ari se.

A sinplistic, functional modular prefabricated building would be
most appropriate to house the necessary materials and equipment to

operate a fur tannery in BAklavik. Two realistic and conservative
estimtes of total plant sizes - Scenario A: 10,000 square feet;
and Scenario B: 7,000 square feet, are considered as potential
feasi bl e operational sizes for the study. Specifics oconcerning
total operating rests of each facility will be later discussed in
the financial section.

A clear understanding of the flow of the dressing process is

important to deternmine the plant |ayout. Figure 7.1 illustrates
the flow of the dressing process that is described in the previous
chapter.

Land and Building 1.

A suitable location for a tannery is an area removed from
residences. It should be a large site with good drainage and dry
access availability. Ideally, the building should & a one storey

instruction, with a wood or nmetal finish and be well insulated.

The standard dinensions for a tannery are dependent upon
af foldability, forecast output |evels and the actual tanning
methods to be inpl ement ed. Considering the rel ative remoteness of
Alkavik, additional considerations such as water Supply, waste
di sposal and storage requirenents are important.




Sinmplified Flow Diagram of the Complete Dressing Process

T e
*
)

Figure 7.1

1.

Pelt Selection
and Storage

Soaki ng and
Washing

N

Fl eshing and
Shavi ng

N

Pi ckling

J

Dressing

N2

Neutralizing,
Softening and
Stretching

e

Qling and
Drving

N2

Drumning and
Stretching

N2

. Ironing and

Sanding

12

10.

Fl nl shed Goods
Storaae

65



SINIOd ¥3LVM NIV —13
© "33 671
"33 0% iy ‘33 | ¢g — ‘31 07
y -
. _ -
g 47voS A'1V0S
3 SLYA
z FY0LS ANV
SA'TVS ID1440
| '
! | 1
| 4 []
)
I1X3 ' R¥Nd
— ' 1
418V 9NINOADIT Lvd KYANNVL ! ASNOH LM
1
!
3 S ' 2MOLS
W . L13d
08 ONIHSINIA 0 SANVL "
.- . AVMY _
1
a Avi ' INIHSA1d
1sna '
3<m 1 N TN\
2
i sl x
26
IHS HNIA¥A 4 1 AY0LS  S'IVD WAHD WI04LY'1d
A9VHOLS
-
.ﬂ STISNALN
"33 ¢g I 13 G¢ Jg

Alauue], 1ng y 104 Yo3s3S [eiauU39

'L andyy




Figure ,7.3
Store for Finished Goods
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Figure 7.4
Store for Wet Furskins
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Al though the actual physical layout and dimensions of the tannery,
as graphically displayed in Figures 7.2, 7.3 and 7.4, may vary
samewhat, t he ‘basic camponents are standard requirements for a
nmedi um size tannery.

The following are the basic space requirenentts of a medium size
tannery:

1 Store for pelts
2. Store for chenicals
3. Soaking area
4. \\ét house

5 Min tannery
6. Drying shed

7. Finishing room

8. Store for finished goods, to include an office

A choice location site should have a plentiful supply of suitable
water, easily accessible for transport, a large availability of
skilled labor, wthin close proximity of major markets and a
sanitary disposal system for waste products.

Construction specifications are discussed in the following Section.
The underlying assunption is that it would be a medium scal e
tannery that oould be feasibly expanded in the future.

Several aspects are important to the planning of a tannery:
1) Adequate space to accommodate initial and future output.
2) Continuous flow of hides through the various processes.
3 ) Should provide a sanitary and safe working environment for

wor kers.
4 ) Built high enough above ground to allow foOr easy drainage and

wast e disposal.
5 ) Mst facilitate installation of adequate windows for |ighting

and ventilation.
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The most economical construction” ;for a fur tannery located. in
Aklavik consists of one buil ding which houses all the necessary
physical components.. Walls may be constructed of stone, metal,
brick or |unber.

Misture is always present within tanneries, therefore, roofing
desi gn shoul d effectively reduce condensation and increase
ventilation. It is advisable to provide for a ventilation ledge
along the whole length of the roof.

Efficient dispersal of effluents from the tannery is essential to
attain both a high quality of furskins and a sanitary working
envi ronnent . Outward sl oping floors are usually made of stone,
brick or concrete and roughened to provide a firmgrip for the feet
of workers. Two drains running parallel along the |ength of the
floor are installed to drain off surface |iquids.

Figure 7.2 details the initial plant layout for scenario A and
appropriate adjustnments should be made in the event that scenario B
wer e deci ded upon.

Ot her consi derations when choosing a building and an interior
design are:

. insurance

. expansion capability

. ventilation

. safety requirenents

. building standards

7.1.1 Store for Pelts
The primary objective in determining suitable storage requirements

iS to preserve the furskins 1in excellent condition. Facilities
shoul d provide adequate protection against attack by rodents and
other vermin, as well as damaging weather effects. cool storage is
important if they are to remmin in storage for any length of time.
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7.1.2 Store for Chemicals o

7.

1.3

Chemical s are brought in seasonalily, t hus amounts purchased ma}‘/ be
far greater than, for immediate consunption. Excess chemicals must
be stored. Considering the relatively secluded nature of Aklavik
and the high costs of transporting and purchasing chemicals used in
the tanning process, it is advisable to purchase sufficient amounts
of chemcals to last up to one year of operation. 1n most cases,
it is better to purchase large quantities of chenmicals to qualify
for price discounts.

Ful | protection from moisture iS therein stipulation in design.
Materials should be supported by a slatted platform and the
bui I ding should be well ventilated. Chemical s should be careful ly
stored in separate individual containers to prevent contanination
or spoilage due to | eakage.

Soaking Area
This area accommdates several |arge vats or druns usually made of

metal, Dbrick, stone or cement used for scaking and washing. The
floor must also be brick, stone or cenent to allow for periodic
cl eansi ng. This floor should slope inwards, towards the wall of
the central ctannery drain.

7.1.4 Wt house

Sufficient space should accommodate the various prelininary
operations such as soaking, fleshing, shaving and pickling. The
ma jority of the effluents and solid wastes are enitted during the
above process. Therefore a cement, brick or stone floor is most
appropri ate. Provi sions for an adequate and continuous water
supply is essential.

In the event that cement or brick vats are to be constructed, they
should be erected above and separate from ground |evel: the bottom
of the vat should Slop? in the floor direction: and a hole six <o
eight centimeters in diameter, fitted with A wooden tap should be
inserted at the bottom of that side of the vat which is nearsst the

drain.
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7.1.5 Main Tannery t

The size of the main tannery is dependent upon the nunber and
variety of furskins to be treated. The main tannery nmust be of
sufficient proportions to ‘house a number of wvats, drunms, tables and
machines. Ideally, the main tannery shoul d be separate from the
wet house, although a disjointed building js not required.

7.1.6 Finishing Room
The final stages of dressing furskins, such as staking, dyeing,

glazing and buffing, occur in the finishing room. Proper shelving
and storage space for chemicals used in this stage is necessary. A
clean sawdust storage bpox 1.2 inters long, 1.2 neters wide and 0.3
nmeter deep will occupy additional space.

7.1.7 Drying Shed

The function of a drying shed is to protect the furskins from rain,
direct sunlight and heat. This component can be an extension of
the main facility or a separate free standing building.

The basi ¢ features  must provide a cool, dust and other
contaminating particle free environment. Construction should
facilitate the ability to increase circulation of the air.
That ched or country style roofing i n combination Wi th moveable side
panels are effective means or pramting air ciruclation. Alternate
methods will have to be analyzed to suit Aklavik's climate.

7.1.8 Finished Goods Store
The basic requirements of the finished goods store are to protect
against the harnful effects of rodents, rain, direct sunlight and
heat and to allow for adequate ventilation of the air. Figure 7.3
provi des a suggested design for a finished goods store. The store

houses wooden platforms suspended abut 36 centineters above the
floor and wooden posts or poles. The walls should be four or five
metres high to protect against putrefaction.
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Capacity

The total annual production capacity of a fur tannery is mainly
dependent upori the type of fur processed. FEased on the western
W T , estimated average annual harvest (Table 2.7), it is most
likely that muskrat will he the primary furskin processed within
the Aklavik fur tannery.

Two scenarios for the proposed fur tannery in Aklavik have been
prepared for comparative analysis purposes and to deternine the
appropriate scale size of tannery required to best capitalize on
the rmost efficient. economies of scale.

Scenario A A nedium sized fur tannery, processing an estimated
172,175 furskins per year (based on average annual harvests in the
western ¥.W. T. ) . Assures an average of 120 furskins per drum | oad.
The facility is capable of processing six drum | oads per day, 30
drum | oads per week or 1,4413 drum | oads per year.

Scenari o E: A medium small Sized fur tannery, processing an
estimated 86, 088 furskins per Yyear. Basi cal |y, scenario B
represents a smaller scale version of Scenario A, capable of
processing only 50% the nunber of furskins. Assumes an average of
120 furskins per drum load. The facility is capable of processing
three drum loads per day, 15 drum |oads per week or 720 drum | oads
per year.

For this small scale fur tannery, a number of tasks oould be
manually completed thus elimnating the purchase of unnecessary
expensive equipment. A fur tannery of this scale will undoubtedly
be ruch rore labour intensive than a |arger volume processing fur
tannery.

Table 7.1 presents the number of furskins of each species that fit
into the drum had.
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Table 7.2
Estimates of Capacity Per Drum Load For Each Species

Nunber of
rur Svecies Furskins
Beaver 50
Fi sher 100
Fox 70
Lynx 70
Marten 152
Mink 150
Miskr at 175
Wolf 40
Wl verine 89

Source: Derived from*“Draft Report on
Tannery Study”.

FOOTNOTES

1. Food and Agriculture Organization of the United Nation, Rural Tanning

Techniques. Rame, 1960, pp. 195-205 .




8.0

8.

1

75
PRODUCTION REQUI REMENTS '

This section details the ma jor equipment, materials and labour
requirements for a proposed fur tannery operation. Consi derations
such as flexibility for expansion, efficient flow of materials and
supplies, and personal safety and conveni ence have been accounted
for.

Assumptions
A non-rigid set of assunptions are necessary for further discussion
regarding capital and production requirenments.

Al though Scenario A and Scenario B differ with respect to the total
amount of furskins processed, the following assunptions apply to
both scenari 0s.

1. The yearly operational schedul e assunes operating at full
capacity for a total of 48 weeks.

2. The fur tannery operates on a customtanning basis, where
furskins are intially centrally purchased by the government of
NWT ., then sent to Aklavik to be tanned.

3. Costs of doing business and the revenues generated are held
constant during the full five year pro form period.

Prior to start up: One year prior to actually commencing
production at the tannery, a flesher apprentice will be sent to a
south Canadian tannery to acquire the necessary skills. A wage
subsi dy of $5,000 will be awarded to the apprentice to supplenent
his wages. Site location, instruction of building, purchase and
installation of equipnent take place in the year prior to start up.

Year 1: Tannery is operating at half capacity and spoilage is
approxi mately 20%.

Vear 2: Tannery 1is operating at 75% capacity and spoilage is
approxi mately 10%.
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Year 3. Tannery is operating at 83% capacity and spoilage has’ been

eliminated .

Year 4 to 7: Tannery is operating at 100% capacity wth no
spoilage.

capital Requi r enent s

lpment
Table 8.1 contains a |ist of the equipment required under the two

different scenarios. Scenario B is smaller scale and i s more
labour intensive. Scenario A is capable of processing a greater
nunber of furskins and will naturally require more specialized
equipment.

Tanni ng equipment most |ikely needs to repurchased directly from
Eur ope . Prices quoted for equipnent do not include shipping

charges | evi ed from the manufacturer to the fur tannery. Equipment

purchased in Europe can be transported to Aklavik by means of
shipping, air cargo and surface travel or a combination of methods.

Fully reconditioned, previously owned equipment can repurchased
upon availability and usually sells for substantially lower prices.

The suppliers listed in Appendi x E manufacture a camprehensive |i St

of equipment wused in a fur tannery. In the event the fur tannery
was to expand, unsuitable equipment coul d be sold and new equi prrent
purchased. In an attenpt to reduce transportation costs it may be

preferable to purchase all equipment from one equipment supplier.

Equipment purchase conditions regarding neans of paynent, delivery
time, prices and installation are bvasically the same for all

equi pnent manufacturers.

Del i very times: Varies from one to three menths after receipt of
order @s letter of credit, with reservation as to the indisturbed

oroceeding of manufacturing.
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Tabl e 8.2
Esti mat e” Chemical Requirement Per Lot

Process Cheni cal Quantity |
Soaking Sal t 10 grams/ litre |
Washi ng soap 3 granms/ litre ' |
Pi ckling Sal t 6 grams/litre
Formic Aci d 10 grams/litre
“i"armng Sal t 6 5 grams/litre
Al um Salt 20 grans/ litre
Bi carbonat e 2 grams/litre
Chrame Sal t 10 grams/litre
G ling al 4 grans/| ot
Armonia 80 grans/| ot
Cl eaning Sawdust 10 grams/| ot
Estimate Chenmical rests per |ot $100

Source : Derived from Draft Report on Tannery Study.

It may he necessary to contact several chenmical suppliers to obtain
all the required tanning inputs as not all suppliers carry a

comprehensive i nventory.

Sawdust

Sawdust is a vital input for several stages to campletion of the
fur dressing process. Ideally the texture of the sawdust should be
very coarse. The quantity of sawdust used per tanning operation
varies. Sawdust is reusable and generally three drum | oads can be
processed prior to replacing the sawdust.

Only hardwood sawdust is suitable and mist be purchased from single
distributors located in Quebec. It i S recammended that sawdiust be
purchased on a yearly basis to minimze additional +ransportation
costs . Small amounts of varsol (8 0z. per drum | o0ad) can be added
to sawiust and acts as a cleaning agent. Varsol can usually pe
purchased from any netroleum bulk station or chemical supplier.
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Large amounts of clean unrecycled water is required, especially in
washing and neutralizing stages. \Washing takes approximately one
hour using fast running water.

Water requirenents are approximately 1,350 litres of water to
process 5@ Kkilograns of furskins. Assuming an average weight of
.91 kilograms for a furskin (weight can vary fram 227 gram for
squirrel, 1.4 to 1.8 kilogranms for beaver, or 3.6 kilograms for
wlf ) , one drumload consisting of 104 skins, would require
approxi mately 2, 555 litres of inter. Assuming a throughput of six
drum | oads per day (Scenario A) using 15, 330 litres of water equals
76, 650 litres per week or 3@6, 600 litres per month and 3,679, 200
litres per year.
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FINANCIAL ANALYSI S o .

Capital and operating requirements were presented in Section &2.3.
This section presents and sumarjzes the financial information
required to establish and operate the business including costs,
revenues, and five year pro form incame Stat ements.

COSt s

Al costs are sumarjzed in Tables 9.1 through 9.5. Various rests
were obtained fram equipment manuf acturers, transport companies,
chemical suppliers, recent publications dealing wi-h the tanning
industry and consultations with operating tanneries.

Capital Costs

The funds required to establish an Aklavik fur tannery are
approximtely $1,613,390 for Scenario A and $1,185,399 for Scenario

B. Table 9.1 and 9.2 outline the various capital cost components
for Scenario A and Scenario B respectively.




Table 9.1

Capital Requirenents - Scenario A

VORKI NGCAPI TAL*

TOTAL

-tables and chairs for staff room __700

EQUIPMENT
-12 Vats @ $5000 $60, 000
-3 Sawdust drums and cages

@ $15, 000 45, 000
-1 Fl eshing Machine 60, 000
-1 lroning Machi ne 40, 000
- | St aki ngMachi ne 53, 600
-1 Stretching Machine 50, 000
-1 Combing Machine 35,000
-1 Geasing Machine 45, 000
-1 Buffing Machine 59, 200
-1 Beating Machi ne 50, 990
-1 Autamatic Washi ng Machi ne 45,209
-1 Extractor 99, 29

COSsT

BUI LDI NG $ 700, 000
OFFl CE EQUIPMENT
-2 desks s 750
-2 chairs 200
-2 visitor chairs 75
-1 typewriter 600
-2 calculators 290
-1 storage cabi net 315
-2 legal size filing cabinets 350
-m scel | aneous equipment

(staplers, etc. ) 100
-office supplies 10a

3,390

620, 000
290, 000

$1,613,390

*Working capit al i.s estimated on the pasis of first year costs
for sawdust, chemicals, insurance, transportation and four

months of all enpl oyee wages.

33

R
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Table 9. 2
Capi tal Requirenents - Scenario B

QOST I
BUI LDI NG S 499, 7290
OFFI CE EQUIPMENT \
-2 desks $ 759
-2 chairs 200
-2 visitor chairs 75
-1 typewiter and stand 600
-2 calculators 200
1 storage cabi net 315
-2 legal size filing cabinets 350
-miscel laneous equi p-rent
(staplers, etc.) 109
-of fice supplies 100
—tables and chairs for staff room 700
3,390
EQUIPMENT
-6 Vats @ $5000 $30, 000
-1 Sawdust drum and cage 15,000
| -1 Fl eshing Machine 60, 000
! -1 Ironing Machine 40, 309
! -1 Staking Machine 50, 000
: -1 Stretching Machine 50, 020
| -1 Beating Machine 50, 300
i -1 Automatic WAshi ng Machine 45, 000
; -1 Extractor 99, 00
: 430, 000
l WORKING CAPI TAL* 182, 000
‘ TOTAL $1, 105, 390

*Working capital is estimated on the basis of first vear costs
for sawdust, chem cal s, insurance, transportation and four
months of all enployee wages.

Operating Costs
This section details the operating costs that are projected t.

occur annually in order to operate the fur tannery. Transportation
charges as outlined in Table 2.3 and 9.4, are applied for the first
year fOr eguimment, chemical and sawdust supplies and for 1)

subsequent Years for chemical and sawdust supplies only.
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Table 9,3

Equipment Air Transportation Rates to Aklavik

Price Per
Origin Kilogram
Charl es de Gaule $ 7.12
Airport, France
Dusseldof f 7.49
Airport, Germany
Aver age 7.31

Source: CD Air Cargo.

Table 9.4
Chem cal Land Transmortation Rates - Edmonton t0 Inuvik

Price/45. 3

Total Weicht (Kg. ) Ki | ogr ans
906 $ 35.10
2, 265 29. 20
4, 539 25. 30
18, 120 17.75

Not e: A flat rate of $400 per 18,120 kilograns is charged
from Inuvik to Aklavik.
Source: Buyer’s Transport, Edmonton.

Chenical prices are quoted per kilogramwith no discounts applied
for large quantit ¢, chased. Chemica. s must be purchased in
large quantities, wusually in 29, 30 or 49 kilogram containers.
Sawdust price i s estimated, including frei ght charges.




Table 9.5
Chemical Costs

Cheni cal Price Per Kilogram
salt § 3.18
Soda Ash .74
Bicarbonate 1.00
Hydrogen Peroxi de 1. 60

i AqQua Ammonia 1.11

' Al um Sulphate .85
For nal dehyde 1.34
Form ¢ Acid 2. 46
Perchlorethylene 1.50
sawdust 5.00/bag

Not e: Prices are quoted for delivery within Edmonton.

Source: Van Water and Rogers Ltd., Edmonton.

Scenario A

)

Vi)

Sawdust cOSts are estimated at S3, 300 per month.
12 months X $3,300 =
Chemi cal costs are estimated at $100 per |ot.
1440 | ots per year x $S100 =
Uilities are estimated at $o,500
12 months x $6, 500 =
Insurance rates are calculated at $1.50 per $100
of building and equipment costs.
$1,323,390 X S1.50 =

$100
Equipment maintenance charges are calculated as 5%
of the total value of machinery.
$620,000 x 5% =
Water use is estimated a- 2,555 litres per |ot of
furskins @ $2 oper cubic neter (including sewer).

86

ANNUAL COST

$ 39,600

144,000

78, 300

19,851

31,200

7,358
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viii )

Xi)

Xii )
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Labour costs: S176, 830
-1 tanner 2 $22/ hour year round.
-1 flesher @ $15/ hour year round.
-3 trainees @ $10/ hour year round.
-2 casual help 2 $8/hour year round.
-1 bookkeeper/secretary @ $18/hour year round.
Accounting and management fees are estimated at
55, COQyear . 5, 799
Legal fees for the initial start up year are
estimted at $5,000 but drop to $1, 290 for
subsequent years. 1,200
Amortization rests:
-Buil ding rests of $700,000 amortized over 25 -
years at 11%
Mont hly payment = $ 6, 860. 80 82, 330
-Equipment costs of $623, 399 amortized over 15
years at 11%
Monthly payment = $ 7,085. 44 85, 025
-Working capital of $290, @06 amortized over 15
years at 11%
Monthly paynent = § 3, 296. 14 39, 554
Depreciation rates are calculated on a straight
line basis. An allowance of 15 years for equipment
and 25 years for building is alloted.
Annual Depreciation: Building = $28,000. 29
Equipment ~ 41, 559. 33 69, 559
Transportation charges are cal cul ated assum ng
approximately 60 ‘ kil ogram of chem cal inputs and
50 kilograms of sawdust are required to process one
lot of furskins . Equipment transportation charges
are cal cul ated using net weights of equi pnment and
packaging crates supplied by tile nmanufacturers.
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Chemical s: 1440 x 60 %g. X :$l7. 75 + S800 = $ 34, '654
45. 3 kg.

Sawdust: 1449 X 50 kg. X $17.75 + $803° 29, 712
45. 3 kg.

Equipment: 12,005 kg. x $7.31 = 87, 720

Xiii) Taxes are not included in the incame statement, but are
consi dered an additional cost of conducting business.

Scenario B ANNUAL COST
i) Sawdust rests are estinmated @ $1,650 per month.
12 months x $1,650 = $ 19,800
ii) Chemical rests are estimated @ $100 per |ot.
720 lots per year x $100 = 72,000
iii) UWilities are estimated at $4, 550 per month.
12 months x $4,550 = 54, 600

iv) Insurance rates are calculated at $1.50 per $100
of building and equipment costs.
$923,390 X $1.50 = 13, 851
100
v) Equipment maintenance charges are cal cul ated as 5%

of the total value of machinery.

$430, 4300 X 5% = 21,500
vi) Water use is estimated at 2,555 litres per |ot of

furskins @ $2 per cubic inter (including sewer). 3,679
vii) Labour costs: 147, 680

-1 tanner @ $22/ hour year round.
-1 flesher @ $15/ hour year round.
-2 trainees @ $13/hour year round.
-1 casual help @ $8/hour year round.
-1 bookeeper/secretary @ $10/hour year round.
viii) Accounting and management fees are estimated at
$5, 000 per year. 5, 000
ix) Legal fees for the initial start up year are
estimated at $5,000, but drop to $1.299 for

subsequent years.
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x) Anortization costs: ANUARL COST
-Bui | ding costs of $490, 208 amortized over 25

vears at” 11%

$4, 802. 56 s 57,631
-Equipment costs of $433, 390 amortized over 15

Monthly paynent

years at 11%

Monthly payment = $4, 925. 90 59, 111

-Working capital of $182,000 amortized over 15

years at 11%

Monthly payment = $ 2,068. 61 24,823
xi) Depreciation rates are calculated on a straight

| i ne basis. An al | owance of 15 years for equi prment

and 25 years for puilding i s alloted.

Annual Depreciation: Building $19, 602.00

Equipment 28, 892. 67 48, 493

xii ) Transportation charges are cal cul ated assuning

approxi mately &3 kilograns of chemical inputs and

50 kilograms of sawdust are required to process one

lot of furskins. Equipnent transportation charges

are cal cul ated using net weights of equipment and

packing crates supplied by the manufacturers.

Chemicals: 720 X 60 kg. X $17.75 + $800 = 17,727
45. 3 kg.

Sawdust : 720 X 50 kg. X $17.75 + $800 = 14,906
45. 3 kg.

Equipment: 8,000 kg. x $ 7.31 = 58, 480

xiii ) Taxes are not included in the income statement, but are
consi dered an additional cost of conducting business.

Revenue

Annual Trevenue figures are calculated USI NQ tie total western
.W.T. average annual fur harvest (papje 2.7) and multiplying by
the appropriate averaae tanning fee for each species (Table 2.12) .
Forecas t revenues assume NO fluctuation in current industry tanning
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prices over the five year pro forma period. Tanning prices are
more stable than fur prices since they are based on costs of
production that are relatively stable.

Table 9.6 and 9.7 outlines the potential annual revenue that can be
generated for Scenario A and Scenario B fur tanneries respectively.

Revenue figures for t??e Scenario A fur tannery assume a total of
172,175 furskins are processed annually. Revenue figures for
Scenari o B are propertionately | ess, assuming only 86,088 furskins
are processed annually. The actual nunber of furs available for
tanni ng will depend on variabl es, previously discussed, and which
are difficult to predict.
trapping activity and the establishment of a fur buying process to

They include prices of raw furs,

supply furs to the tannery.

Table 9.6
Pot ent i al Revenue - Scenario A
Numper Of Aver age
Speci es Furskins Processed Tanning Price Revenue
Muskr at 110, 247 $ 4.15 $ 457,525. @5
Marten 20,580 12.25 252,105.00
White Fox 17, 386 37.50 651, 975. 00
Squirrel 13, 704 7.50 80, 280. 00
Red/Cross Fox 3,274 19. 83 64, 923. 42
Beaver 3,133 23.50 73,625.50
Mink 2,914 11.25 32,782.50
Lynx 2,259 27.93 63,093.87
Weasel 1,194 10.% 11,949.00
Wolf 484 43.16 20, 889. 44
Total 172, 175 Not Applicable 1,709, 139.78 |
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Table 9.7
Potential Annual Revenue - Scenario B

Number of Aver age

Speci es Furskins Processed Tanning Price Revenue
Muskrat 55, 124 $ 4.15 228, 764. o0
Mart en 10, 290 12. 25 126, 052. 50
White Fox 8, 693 37.50 325,987.50
Squirrel 5,352 7.50 40,149.90
Red/Cross Fox 1,637 19. 83 32,461.71
Beaver 1,567 23.50 36, 824. 50
M nk 1, 457 11.25 16, 391. 25
Lynx 1,129 27.93 31,532.97
Veasel 597 10. 00 5,97am
Wiolf 242 43.16 10, 444.72
Total 86,088 Not Applicable  854,569.75
Actual revenue figures will |argely depend upon the type and number of

furskins processed. Certain furskins such as wolf or mink comand a
much higher tanning fee versus beaver or muskrat and will naturally
generate higher revenues.
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9.3 Five Year Pro Forma Income Statéﬁénts
Table 9.8
Five Year Pro Forma Income Statement - Scenario A
Year 1 Year 2 Year 3 Year 4 Year 5
QOSTS :
Sawdust 29, 700 32, 868 39, 600 39, 600 39, 608
chemi cal s 128, 33 119,520 144,000 144, wo@ 144,000
Uilities 52, 000 60, 667 69, 333 78, 000 78,000
I nsurance 19, 851 19, 851 19, 851 19, 851 19, 851
Mai nt enance 31, 200 31,000 31, 000 31,000 31,000
Wt er 3,679 5,519 6, 107 7,358 7,358
1 Tanner 45, 760 45, 765 45, 760 45, 760 45,760
1 Flesher 25, 800 23,430 31, 200 31, 200 31, 200
3 Trainees 62, 400 62, 400 62, 400 62, 400 62, 400
2 Casual Help 16, 643 16, 643 16, 640 16, 6443 16,6443j
1 Bookkeeper/Secretary 20, 898 20, 800 20, 800 2a, 882 20, 800
Account i ng/ Managenent
Fees 5,000 5, 000 5, 000 5, 990 5, 090
Legal Fees 5, 000 1,000 1,000 1, 000 1,200
Amortization I 206, 909 206,909 206, 909 206, 909 206 , 909
Depreci ation 69, 559 69, 559 69, 559 69, 559 69, 559
Transportation 47,750 52, 843 63, 666 63, 666 63, 666
Total Operating Costs 749,848 773,736 832,825 842,743 842,743
Contingency?- 74,985 77,374 83, 283 84,274 84,274
REVENUE : 512,742 1, 1149, 941 1,418,586 1,709,140 1,709, 140
Profit (Loss) (312,091) 259,831 502,478 782,123 782,123

1. All of the capita

3]

rests are amortized.
assi stance are used for any or all of the capital

If government program and

woul d show a larger profit at an earlier date.

rests , the

busi ness

. A contingency factor of 1% has been applied to Tctal Operating Costs
to cover all unforseen costs.
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Five Year Pro Form Income Statenent - Scenario B
Year 1 Year 2 Year 3 Year 4 Year 5 ‘
QOSTS . ‘
Sawdust 14, 850 16, 434 19, 800 19, 829 19, 800
Chemicals 54, 000 59, 760 72,000 72, 200 72, 000
Uilities 36, 400 42, 467 48, 533 54, 600 54, 600
I nsurance 13, 851 13, 851 13, 851 13, 851 13, 851
Mai nt enance 21,500 21,500 21,500 21,500 21,500
Wt er 1, 840 2,759 3,054 3,679 3,679
1 Tanner 45, 760 45, 760 45, 760 45, 760 45, 760
1 Flesher 25, 800 23, 409 31, 200 31, 200 31, 200
2 ‘Trainees 41, 600 41, 600 41, 600 41, 600 41, 600
1 Casual Help 8, 320 8, 320 8, 320 8, 320 8, 320 |
1 Bookkeeper/Secretary 20, 800 20, 800 29, 800 20, 8990 20, 899
Accounting/Management
Fees 5, 000 5,000 5,000 5, 000 5, 00g
Legal Fees 5,000 1, 090 1, me 1, 000 1, 000 ,
Anortization 1 141,564 141,564 141,564 141,564 141,564
Depreci ation 4a, 493 48, 493 48, 493 48, 493 48, 493
Transportation 24, 475 27,086 32,633 32,633 32,633 °
Total Qperating costs 589, 253 519,794 555,108 561, 8¢ 561, 800 .
Conti ngency . 50, 925 51,979 55,511 56, 180 56, 180
REVENUE 256, 371 555,471 709,293 854,570 854,570 |
Profit (Loss) (303,807) ( 16, 392 98,674 236,590 236, 590 |

1. a1l of the capital

assi stance are used for anyor all

costs are amortized.

[ f governnent
of the capital costs,

would shcw a larger profit at an earlier date.

2. A contingency factor of 10% has been applied to Total

to rover all unforseen COStS.

program and
t he business

Operating Costs
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9.4 Price Sensitivity Analysis
Due to the cyclical nature of fur prices in recent vyears, it is
beneficial for comparative purposes to provide a price sensitivity
analysis. The price sensitivity analysis in Table 9.10 presents
the financial outcames resulting from changes to the average
tanning price thus revenue, when total costs are held constant.
The following table details total costs incurred, a 12% of total
operating costs contingency, and revenues generated when the
tannery is operating at full capacity starting at year 4. For both
scenarios, a 10%, 15% and 20% reduction in revenues, while costs
remain constant, continues to produce a profit.
Table 9.10
Price Sensitivity Analysis
Scenario A Scentio B
Total Operating Costs S 842,743 $ 561, 800
Cont i ngency 84,274 56, 180
Revenue 1,709, 14 854, 570
Profit (Lass) 782,123 236, 590
18$ Reduction in Revenue 1,538, 226 769, 113
Profit (Loss) 611,209 151, 133 ‘
158 Reduction in Revenue 1,452,769 726, 385
Profit (Loss) 525, 752 108, 405
20% Reduction in Revenue 1,367,312 683, 656
Profit (Loss) 440, 295 65, 676
9.5 Fi nanci al _and Operating Consi derati ons

The five year financial
income and cash flow projections.
amortization costs for

statenents for both scenarios present poth

I ncluded in the expenses are the

the full amount of

operating capital

required. The operating capital represents a combination of

buil ding rests, equipnment costs and operating capital requirenents
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for pre-purchase of chemicals and other supplies plus additional
monies required to pay other expenses until revenues are generated.

Given the volatile nature of the fur industry, it is neaningless to
predict beyond a five year period. The best estimate for years six
to ten would be a continuation of the year five scenario with
inflation adjustnents to hoth revenues and expenses. The net
figure should remain approximately constant.

Under the rerenended Scenario B, wit?? full anortization of
bui | di ngs over 25 years, equipment over 15 years and initial
operating capital requirements over 15 years, the operation begins
to showa profit in year three. The profits can be used to expand
the operation if the demand for the dressed furs and the supply of
raw furs make it feasible. Alternately, the profits could be used
to shorten the pay back period on the amortized capital. If this
were done the pay back period on total capital would be
approxi mately ten years.

9.5.1 Qperating Plan
Thr oughout the report, elements of the operating plan have been

descri bed and rationalized in considerable detail. Below, the plan
items are listed with a tine sequence.

Deci si on
Start {
. Sel ect Master Tanner and Flesher

r contract building construction
. order equipment "
. arrange training progrdm for flesher
. set up fur procurenent system
. devel op cottage industry
Year 1-2 — . establish other dressed fur markets
. recruit staff
. develop on-the-job training programs
- order start-up inventories
( . set-up legal, bockeeping and accounting system
L. do detailed planning for all phases of the operation

Year 2-3 - . operation start up
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As is denonstrated above there. are many things that must be done
prior to start-up if the oper"ation is to begin operating
successful ly. These would take a mnimm of one year to acconplish
and possibly up “to two years depending on how well everything cane
t oget her.

Econamic Benefits

Econamic and ot her benefits are generally discussed throughout the

report. In this section they are consolidated and addressed
specifically.

There are both tangi bl e benefits that can be measured in monetary
terms and intangi ble benefits that will accrue to Aklavik and to

the region as a result of the tannery construction and operation.

Construction Phase:

During this phase the building will be built and the equipment
install ed. Mich of the lapour for this work can came from
residents of Aklavik and the region, who would be available for
this type of work. It is difficult to put a precise value on this
work. However, it is estimated that there could be the equival ent
of two full-time labour type jobs over this year long period. This
would translate to an estimated $40,000 in wages.

There will be additional secondary benefits that will accrue to
Aklavik and the region during the instruction/planning phase.
These will be in the form of material and supply purchases and the
required provision of services such as accommodation, food and
transportation for work crews and materials. The value of these,
although difficult to estinate preci sely, could be 1in the
neighborhood of 10% of total capital costs. This would provide an
estimate of approximtely $100, 000.

Overating Phase:

Once the business is operating and has phased in to full production
as specified in Scenario B, there Will be an estimated six jobs



97

created. Total annual payroll will be approximately $150,990.
Secondary |ocal and regional benef’its, if we assume a rultiplier of
one, would be $158,009. Total income penefits from the operation
of the tannery would then be $398,200 annually.

As previously discussed, very substantial benefits will be realized
through the stimulus that ill be generated in the local crafts
industry. The potential fram 99,200 furskins would be to make over
1,000 parkas and an equal nunber of other smaller items such as
hats, cushions, etc. On a wolume basis, we can figure the crafts-
-person would receive, for labour, at |east $300 per parka and
probably around $25 for other items. This results in a total of
$325, @29 annually in direct income to the craftspeople. Wth the
same multiplier as above, total econonmic benefits fram this are
$650, 4300 per year.

Total neasurabl e econanic henefits, direct and indirect, have a
potential of being close of $1, COO, ©@9@ annual ly. The word
"motential" iS emphasized. This | evel of benefit can only be
realized if there is sufficient incentive and organization provided
to encourage the skilled fine fur crafts people to become active.

9.5.3 Intangi ble Benefits
The intangible benefits are quite nunerous and for the most part,
obvious. One of the most critical is that the fine fur sew ng
skills that have been acquired through considerable effort and

expense W || have a numoer better opportunity of being put to use.
They can then be passed on to others and not be lost as they
otherwise mght he in a few years.

Anot her area of benefit is in the employment generated. A
significant number of new jobs will be created in a centre and
region where there is not an abundance of employment
opportunities. This will serve to lower soci al assi stance
dependency and instiil pride in working in an area related to
traditional activity.
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This type of development is consistent with principles of good

econamic devel opment. It invoives local processing Cf a local

renewabl e resource rather tnan exporting the secondary processing
Jobs to a southern jurisdiction. me opportunities for this in the
north are limited and where this i S possible it can create a good

sensé  of pride in that a unique northern product i s being
manufactured and narket ed.
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ENVIRONMENTAL AND SAFETY CONSIDERATIONS

Negative environmenta 1 inpacts can be properly controlled, or

elimnated through enforced systematic regulation and testing.

long term control procedures should be instituted and properly

adm nistered by qualified personnel. These include: 1l-

. preventive maintenance prograns;

. regular inspections of plant and storage areas to ensure good
housekeepi ng;

. record keeping;

. adnministering extensive training and ongoing employee education

progr ans;

. posting and routine drills of emergency procedures;

. careful handling, storing and disposing of chemicals and
contaminants:;

. prohibition of sinking on the job or in the area of exposure to
chemi cal s;

. installation of appropriate general and | ocal exhaust
ventil ation;

. personal protective equipment should be worn when perforning
specific tasks;

. establish proper procedures for safety receiving and unloading of
chenical s;

. regular checking of storage tanks for signs of | eakage or
deterioration;

. frequent cleaning of tanning pits;

. al|l chemicals should be labelled as to content and date Of
preparation;

. chem cal spills should be immediately isolated, neutralized if
necessary, then disposed of in an appropriate manner;

. flammapble liquids pose an extremely high fire hazard and shoul d
pbe stored in approved containers in a well-ventilated storage
facility at floor level away from heat sources. Flammable
| i qui ds should never be stored with cxidizing agents; and
careful ronitoring of effluent toxic levels and effects.
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10.1 Disposal of Effluents

I3
1y

A large quantity of water, approximately 1,350 litres of water, is
required per 53 xilograms of furskins. Subsequently, the resulting
| ar ge quantity O0f heavily contaminated effluents must be
efficiently and hygienically disposed of. The organi ¢ matter
existing in effluent  tends to decampose rapidly and produce
unpl easant colors not to nention sanitation risks.

The disposal of effluents requires careful consideration and
planning so as not cause unwanted pollution. In the case of
Aklavik disposal of effluents in the existing lagoon should create
no difficulties.

There are three potential methods  of effluent disposal on

land . 2"

1. Direct floodingof land by small quantities of used water which
is eventual |y absorbed through seepage and evaporation.

2. Use of the effluent as an irrigant or fertilizer of crops.

3. Subterranean drains.

Prior to implementing any of the above land treatnment nethods,
effluents nust first be treated. A viable solution is to allow
effluents to settle as sludge in sedinmentation tanks which nmust be
removed periodical ly. Sedi mentation tanks may be constructed of
brick, stone, cenent or sinple unlined pits.

The two operating scenarios assunme liquid wastes to be in excess of
7,600 litres per day, therefore hol ding tanks must be pumped out
frequently. Neutralizing of acidic effluents can be done right in
the holding tanks with bicarbonate soda. Chrome sul fate, often
used 1in dressing heavy skins such as beaver or bear, cannot be
neutralized and should not be disposed of near any water systems as

it is a harmful pollutant .
O

o
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Personnel Health and safety3 « “

3
h ]

Employees in a fur dressing operation are exposed t0 a variety of
occupational health hazards of a chemical, environnental or
mechani cal nature. Proper control measures serve to elimnate or
reduce exposure to hazards to acceptable |evels.

Toxic chemicals in various forns: dusts, fumes, vapours, mists,
gases, liquids and solids, are ever present during the tanning
prccess. Harmful exposure to toxic chemcals and solvents can pose
heal th dangers and may result in illness.

Chemical control programs consisting of identification of all
chemicals in the work place, accessing the degree of hazard, then
inplenmenting effective control measures are essential. Elimnation
of unnecessary toxic substances is desirable, but may not be
feasible. Introducing and maintaining proper engineering controls
such as ventilation, isolation and design of the work place, plant
Or equipment may be a rore viable option. Instituting well defined
work practices for specific tasks nmininizes an enployee's exposure
to hazardous situations, substances and physical agents.

Regul ar and ongoi ng education and training programs dealing wth
issues such as: hazards of substance or agents, required
precauti ons, personal protective equi prrent  and ener gency
procedures, should be provided.

Appendi x D contains guidelines for handling and storing chemcals
whi ch pose potential probl ens.

The following process flow chart identifies the potential hazards

associated wt?? each of the fur dressing process steps.
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FUR AND SKIN DRESSING

PROCESS 5TCPS AND THEIR POTLHY 1Al

HAZARDS

PROCESS STEPS POTENTIAL HAZARDS
RECEIVING manual 1 i ft ing or walking/working surfaces
nmovi ng ofmater ials hand carts
mov 1ng veh ic 1 es
SORTING manual 1 i ftingor knives/ snippers
moving o f materials hand carts
wal ki ng/ wor ki ng surfaces
SOAKING/WASHING chemicals walking/working surfaces
confined spaces exposed moving
manual lifting or machinery parts
noving of materials nhand carts
FLESHING/ TURKING manual lifting or exnosed moving
moving of materials machinery parts
walking/working surfaces hand carts
TANNING chemicals walking/working surfaces

confined spaces
manual lifting or
moving of materials

EXTRACTING/MRINGING - manual lifting oOTFr

BREAKING/STAXIMNG

moving of materials

- manuai lifting or

moving of matarials

exposed moving
machinery parts
hang carts

exposed moving
machinery parts
nanmd carts

expased moving
maoninery pacts

\arw Cario
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Table 10.1

FUR ARD SKIN DRESSING

*
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PROCESS STEPS ANDTHEIR POTENTIAL HAZARDS

{Continued)

PROCESS STEPS

POTENTIAL HAZARDS

PAGE

CREASE AND KICK

TRIMMING

SHAVING/BUFF ING

DRYING

FINISHING
- SHEEP SKIN

FINISHING
- FURS

SORTING AND
SHIPPING

Source:

oils
manual lifting or
maving of mat, erials

manual lifting or
moving of materials

fur dust
manual lifting or
moving of materials

heat
manual lifting or
moving of materials

solvents

noise

fur dust

manual lifting or
moving of materials

solvents

noise

fur dust

manual lifting or
moving of materials

manual 1ifting or
moving of materials

exposed moving
machinery parts
hand carts

knives
hand carts

exposed moving
machinery parts
hand carts

walking/working surfaces
hand carts

exposed moving
machinery parts
hand carts

exposed moving
machinery parts
hand carts

walking/~crking surfaces
hand arts

Industrial Accident Prevention Associ ation, Tanning
Industrv Safetv and Health QUi des.

173

177

191

197
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FOOTNOTES

The Industrial Accident Prevention Association, Tanni ng Industry
Safety and Health Guide. Ontario, 1983.

Focal and Agriculture Organization of the United Nations, Rural
Tanning Techni ques. Rame, 1960.

The Industrial Accident Prevention Association, Op. Ct. , pp.
200- 225.
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SECTIONS

AB

AKA
CAN
CENT
CCAT,CT
tAST .t
HVY
MB,MAR
MKR

NE

NF

N
t

MATIM YO I

2

€

Sourc e :

Supers, Sumbo
Extra, txtra Largg
Extra Lzrce

Large

Larce Medium
Medium

Smali

Cub

Kitts

Average

Best fuality

Very Good Qual i1 ty
Good Qual i ty

Fair Qual: ty

Good Quai ity with

S1 ight Imperfections
Pcor Quality
Very Poor Quality
No Commercial Value

ALBERTA
ALASKA
CANADIAN
CENTRAL
SOUTHERN
EASTERN

NO RTHERN

MAN ITQBA
MACKENZIE RIVER
NORTH EASTERN
NEWFOUNDLAND
NO RTHWESTERN
NORTHWEST TERRITORIES
NOR? HERN
NORTH CENTRAL
SOUTHERN
SASKATCHEWAN
SOUTH WESTERN
CENTRAL
UNITED STATES
WE STERN

WEST ARCTIC
YU KCK

Raccaoon
Lvnx

Ciear
si. c77
of f

e cc
rec,2d. C°vv

Ednont on Fur Auction Sal es.

:LY s BY

ORD

PAP
Pc
PL
PT
PR

RB
RCH
SEC
SHED
SLDGD
SMITH
SO
SPR
SS
STD
STL
TY

WK
WTR
XEY , XE

[¥2]
-~

a7

D
(@]

1

>

>

O ¥

T

Y]
L A

3
D
[&]
YT
v

IR St

)
Y
h

m 7

SAD
BLACK
EROWN
CASED
CLEAN
CLEAR
COARSE

CAMAGZD.

DARK
DARK RED
EF " \‘I
FLAT

GoOD CCOLOURS
GOCD

GOCD WtlG

HAIR QUT

HEAVY

LEATHER OUT
LIGKHT (WEIGHT)
ORDINARY CGl OU S
GFF

OPEN

ORDINARY
ORDINARY WEICGHT
PAPERY WEIGKHT
POOR COLGUR
PALE

PART

POCR

ReD

RUBELD

KANCH

SLCUHH

SHEDDER

SLIGKT DAMAGZID
SMSCTR

SLIGKHT CFF
SPRINGY

SLIGHT SINGED
STAINED

STALE

bl ENLYAY
TAWNY
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Terms Used to Descri be Raw Fur

saaly Sewn - This results wher? jagged or blcodstained hRoiés cf & consicerad:e
5322 are DOOr.y sewen.

fad'v Shot -.This occurs onen pelts are peppered by siol, dag iv ncled by 3
TuT et or are Litten or otherwise holed in numerous pilaces

ztern - This damage usually occurs through battle scars suifered oy deaver
nC muskrats during the maiing season.

Il f1)

3caray - Refers to a ccncition in raw fur wnere tne Teather ic
cenerally occurs in springy pelts. Most noticeable on the odack

[

jynx and fisher.

Burnt - This condition cccurs when a pelt can be cracked owing to 2ulcK dryi~g
Tv fire, noT sun, or by grease burn. The peit will seldcnm survive tne
dressing process and thus, is usuaily worthiess.

lean - forweaselormuskrac, means sea so nab 1 e ski ns free o f dama ze. -
percentage of sl i chtly shot ski ns i n squi rrel 1 s al 1 owed.

Clipped or Sheared - This condi ti onoccurs when guard hai r and/or underfur '€
m s S ng, causea vy kni fe or other cuts, or where the fur has bee n e ate n away

by mi ce, shrews, etc.

Coarse - Thi s condi ti on descri bes the texture of the hai r when 1 t is harsh
twne touch.

fomplete - This refars to a pelt that is fully covered with zuard hair.

Jzmaced - A peit that i3 rendersd incomciete to an extsnt hiT T reguires
expert repeiring, or invoives & risk in the dressing oroc2ss. Lamage Can
~2sylt from improger nandling or can be the resuit of figniing oy the &nir:
or disease.

a5t sy - Tris refers ¢ the tnizknass of the undervur, wniln is mor2
mocr-ant znan depth. Cense underfur is uysually accompaniec Dy at l2ast ar
lecuate amount of depth to make a good skin.

Ze~tn - Thi s de scri bes the 1 engthof fur.

rowned - This condition of tne peltl occurs when animals ar2 tracped 10 waler
ind cin oring adbout a tzint condition. Usually occurs wren animals ére lert
120 10ng5 ia the watar,

127 - This refers 1y gua-a nair lying flat on the Sz, 7us 2o il 27
nce~Tor

T lw - Tnis Zongiticon rafers to & Cfe-tike atpeerance oFf Tow Turonoaé ooval
270 when 1T 3T npanciag
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Guard Hair - Tpe long outer hair of the fur whicn prov* Hes orotection fror
the weatrer. This hair is usually fine, silky and jusircus, 5Sut in some

animals, can be thick, ccarse and duli.

ai
re

-
Za.
(/)

119 - Hair fallinc out of the peit as a result of damace to the hair
or tre fur peing left too long on the carcass enc spoiling.

-
-

(e}
(%)

feavw - Refers el ther tc the wei ght of the fur or, as i1 n the case of
mus «krat, the thi ckness of leather “and fur.

immatu re - Tni S condi tion refers to pel ts taken toc early, showingiess than
the fuil growth of ynderfur and guard hai r.

Locse { npen ) F1 ank - Snhortage of guard hai r along fi anks , i ndicative of
overprime pe i %.

_oose - Thi s occurs when top hei r i s coming away from the ski n, cwing %o
exposeg roots I n ee rly caught pe 1 ts , or by the seasonai 1 oss o f qua rg hai r
( sheddi ng } i n the case of some 1 ate-taken pel ts. .

Low - This refers to underdeveloped underfur.

Over-Stretched - Refers to pelts that are stretched too wi de, or to00 1 ong
and. narrow. (ve r-stretched pe 1 ts may resultinalargersiz, however, they
witllosequal ity clue to the fur bei ng spread more thinly.

Oxi dati on - The natural process by which al 1, organic material , i ncl udi ng
fur, ages clue to exposure to light and air. It usual ly mani fests i tsel f by
a darkeni ng o r reddeni ng of the fur and the ye 11 owi ng o f the ski n.  Modern
t2 nni ng s 1 ows the process, leaving the col our more natural .

The leather side is clear and white or very sligntly blue,
piiabie and siightly greasy - the underfur is dense, deep anc
T overed by quard hair. The overail appearance is gicssy and

of Yife and flow to tne touch. These peits arz onlv availabie
son and, uniess gamaged, are usually olaced in Grades . ang

O -2 0t s
QO -

Rou on - Thi s condi ti on occurs when guard hai r” a nd uncle rfur are iy 1l y
ageveiope 4. Rough c a nrefer toh e a vy but rubbed ski ns o f fo xes.

Rubbed - Thi s condi tion i s usual y found in over developes pelts. Tne T¢ss
or guard h air  due to rubbing or freezing to the snow, 15 increased and

uncle rfur exposec, as 3resul¢ o F this overprime condition.

Scored - This refers to the earea of a pelt where a buiiet lcosens fur anc
snows 2 ba re o r bloccs tainedtra 1 on the pelt.

hY ~ - ~ - P VR -~ - -~ -~
n : A condition that occurs in muskrats 1342 i1 Tre zzzcon wnen tne
T ————hmn -
(€3iber DElSmas 1cht 3ind sapery end clotches occur z-t.una Tns wicreve o
trs sige 9F the -aw muskrat ocelzt.
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Chort %z2 - Thig is 2 term used to describe the short fur of some mink and
aicztes -vpes most desirabie for coat purpdses.

ky - This condition describes: the texture of the fur wnen i% is soft to

Sinced - & condition in guard hair, expecially in late-caueht mink and
otter, ~nere tne ends of the hair are curled or broken. Tnis may be causec

by expcsure to excess neat, sunlight or rubbing.

Snaraa - This is caused when *he fur is rubbed off down tc the skin by a
wire snare. The mark is often readily visible on the leather.

Soringr - This usually occurs in late-caught pelts that appea~ Tifeiess cr
nave raced underfur and cften is a rather hard or dry peit. The guard hair
may de rubbed, brittle, incomplete or singed. Can be incicaied by black

markings on the 1eather.

Se1+ discolouration mainly noticeable in polar be.- and whitz fox.
Depreciates value of fur.

«t

. Tai ntea - This is the worst form of damage. Wnenslight-canbe di FFi cul
to cetect. i t causes sl i pping of guadha randuncle rfur a rd i s usually
i ndi cated by a di scol oured or transparent patch on the pel t si de. itcant
caused by decomposi ti on of the pelt surface when an animalisieft too1long
i nthe trap. The fur comes away i n quantities from the affected area, and
an of fensi ve odor is evi dent.
Ynderfur - The shorter underhair ¢f furs with guard hair. It is usuaily
Jgencer, more compact and lighter in colour than the guard ha*r The colder
tne climate the animai lives in, the denser and more comnes* [and warmer i

wezr' the underfur will be.

Unorime Pelt - Nccurs when fur is coming into prime or l=22vi-g the o-rime
£ong: T1Gn
Zariv-Jaycht Sking Late-Caught Skirs
fa Feit - blue, greasy and plyable fa) Hard and’or <=y peit, cfzan
in' Fur - low or flat in center back veined or spcuty
‘¢, Nezx - low or flat (b) Faded or pocr colour, apen and
f4Y Cocmziete looking weak in apnearance, or rubbed
iai Fur 3% its best for colour {c) Dry and Vifeiass fur
Jnorime nelts are usuallv graded as seconds. The leather ¢ very
tazz-zaugnt skins is cften diotchy cor black, especially “n ming 3ng stler.
They z2re graded as thirds and fourths.
vitteoo- Tength of cuar? hair around head and neck cf “oxes.

- ReTers to @ peit maving thick and 1ifeless unge-Tu- ind 1alding

21, bu*t not necassarily rubbed.

Sour ce: Ednonton Fur Auction Sales.
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Blue leather, Sli.biue to prime

s Fiat to low fur; leather - icw buT AN

' ccmplete skins, dense fur; compiate 7o N N\
Py, 11 & Ne. 2 fully zrime skins. SN

/ gccd coicurs. br, No. 2, ; \

geed coleurs, N \

ZARLY

L WINTER
“TET Mid=Nov . ne gV yur,
v, 1Y 4 go e ;NG 2,515
- sl 1igntyci

LATE W INTTER colcur, . \
SUMMER Miidd-Dec.
Aug. to T Ml g
Sect. Jam..

LATE ¢é—- ~

SUMMER LATZ WINTER
June-july Mid-Jan. Scring
Mid=Mar, resfes
ol EARLY Mo. 2,
~eglers, SE=si 7,
SFEING 1, na
rn¢ Summer or . .
VR Mid-Mar, cit 22
R AoF i
/ \\
\ . ‘\
. Sheddars, Very springy h
N/ R I sata ang ¢
113
\ | cotcour
~ Poor

Sour ce; Ednont on Fur Auction Sal es.
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Table 8.2
List of Initial Equipment Requirements

Scenario A and B Scenario a Scenario B
-1 fleshing machine -12 vats -6 vats

-1 ironing machine -3 sawdust drums -1 sawdust
-1 staking machine and cages -drum and

-1 stretching nmachine -1 combing machine cage

-1 beating machine -1 greasing machine

-1 automatic washing -1 buffing machine
- machine
-1 extractor
O f ice Requirenments - Scenario A and B
-2 desks
-2 chairs
-2 visitor chairs
-1 typewriter
-2 calculators
-1 storage cabinet
-2 legal size filing cabinets
-m scel | aneous equipment
(staplers, etc. )
-of fice supplies

-tables and chairs for staff roam

Payment: Payment against irrevocable confirmed |etter of credit,
to be established in camany's name with chosen bank.

Prices: Quoted F.O0. B. production site, including seaworthy packing.

Install ation: Purchaser’s responsibility. Technicians can be
hired directly from the equipment supplier to install parts and

oversee the start up of machines. The purchaser i S required to pay

costs Of transportation, accommocation and wages of the Vvisiting

t echni ci an.



8.2.2
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In addition to those listed in Ap‘};endix E, there are several other
equirment manufacturers | ocated in Europe and the United States.
Prices fluctuate wi dely dependent upon the |evel of autamation,
hydraulic system safety measures, capacity and overall quality of
the nachinery.

It is highly advisable to maintain an adequate inventory of
equipment sSpare parts in the event that equipment may require
mai nt enance or repairs. Although manufacturer's state a delivery
time up to three months personal commnications with tanners
suggest a one year delivery period is more realistic.

It is recomended when dis;géli‘sing payment for equipment purchased
abroad that funds be sent in foreign currency in order to avoid
complications due to daily currency fluctuations.

Building

Scenario A 10, @@ square feet includes construction of four
ef fluent sedimentation tanks of five to eight cubic metres each.
Scenario B: 7, ®6 square feet includes construction of two

effluent sedimentation tanks of five to eight cubic netres each.

The building for pboth Scenarios A and B includes a heating system
capable of heating the facilities at optimal required
tenperatures. An anti-pollution systemis installed at 19% of the

total building costs.

A prefabricated steel structure would |ikely be most appropriate
for the proposed pl ant. The structure wll have to be
approximately 20 feet high, to allow for efficient dust removal and
accomodate ventilation facilities.

The building will require basic mechanical, el ectrical and
t el ephone hook-ups. During the surmer months (May - Septenber),

water is distributed via pipe in Aklavik. During the winter months
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( Novenber - April) water is © trucked. To accamodate ‘this
arrangenment, water storage tanks will have to be constructed.

For specific details regarding a suggested actual building |ayout,
refer to Figure 7.2.

Pl ant | ayout was based on discussions with tanners and recently
published materials. The exact tannery design will pe more
accurately determined at the tine that equipment purchase deci sions
are made. The ultimte decisions regarding plant |ayout lies with
the tanner, as he has the necessary knowledge and experience to
fully optimze use of space.

8.2.3 Chemcals
Fur tanning requires a large amount of chemical inputs. F gure 8. 2
lists the estimted chem cal requirements segmented by process per
lot of furskins . Although alternate chenical tanning methods could
be enployed, the estimated chemical costs per lot is $123. This
figure provides a fairly good indication of the quantity of
chemicals required o process furskins on an annual basis.

There are no chemcal suppliers located in close proximty of
Axlavik. Transportation of all chemical supplies should take place
during the months of Decenber to April in order to be able to
deliver all supplies by truck.

Transportation rates vary significantly per kilogram dependent on
the total weight of the cargo. Rates per kilogram vary inversely
as the total cargo weight jncreases. It js recommended chemical
supplies be purchased for the entire year due to hi gh
transportation COStsS and seasonal inaccessibility.

Tarning chemicals may e purchased directly from chemical producers

or through various natiocnal distributors. Most often chemicals are
purchased in large volumes such as 29, 30, 40 kilogram containers.
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APPENDI X ¢

WATER ANALYSI S




CHEMICAL & GEOLOGICAL LABORATORIES LTD.

4 )

DATE REPORTED : JUNE 30, 1987 LABORATORY REPORT NUMBER: E87-8079

HLA CONSULTANTS

SOURCE: TANNING PLANT WATER DATE RECEIVED: JUNE 24, 1987
ANALYST: R. COWDREY

pH: 7.5
TOTAL ALKALINITY: 78. Mg/1 as CaCO,
CALCIUM: 36.0 Mg/l as Ca
CHLORIDE: 6.5 Mg/l as CI
COLOUR: 5 TCU

TURBI DI TY; 2.3 NTU

TOTAL HARDNESS:  146. Mg/1 as CaCo,
| RON: 0.172 Mg/lasFe
MANGANESE : 0.02 Mg/1 as Mn
SULPHATE : 96 Mg/1 as SO,

NOTE

The analysis meets recommended levels for water used in the leather

industry (See attached guidelines).



GUIDELINES FORLEATHER IMDUSTRIES (GENERAL

FINISHING AND TANNING)

FARAMCTLR LEVEL F. escrencr

ALKALINITY as CuZ O, LE 120 mg.L ONTARIO WATER RESDURCES COMMISSION 1970
CaLlium a5 T LE 60 mg L ONTARIC WATER RESOUACES COMM.USICN 1675
CHUDFICE s (0 v 250 mg L ONTARIO WATER RESDURIES COMMLSION (377
oL LE S TCU ONTARIO WATER RESTAIRCES COMMISSION V70
HAT TITAL ouwalls . 150 mg L ORTARIO WATER PESCOURAZES COMMISS.UN 1370
PON L L7 02 mao. L ONTARID WATER FTSTIRCIS COMM ¢

MENSANT L 1a- oo co mg L CNTARIO WATER RECOUACES COMM.

o GE €0 CGNTARIO WATER RESZUACESD COMRLCGON

LE g0

SULPEAYD Lo 50, o ote ML ONVARID WATER REZCURCES COMMISSION 1y 0
TURE DT NO s ONTARIC WATER RESCURCES COMMISRITN 1370
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TANNERY HAZARDS
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WORK TASKS:

TAMNING

. '
1) Loading and uyr:¥osding of tur s

2) Operate paddles

3y Chemical handling

4) Loading anti unloadingof extractors

CHEMICAL HAZARDS

CHEMICAL COMPOUND TWAEC

Ammonia 25ppm

Ammonium Chl ori de 10mg/m3

(Fume}

Benzene 10ppm

For nal dehyde 2ppm
(cecy!

Hydrogen Peroxide

Lead Acetatel 15mg/m>

HEALTH EFFECTS

Rapidly burns the skin.
¥apours are harmful to eyes
and lungs.

Sare throat, nausea.
Irritating toskinand eyes.

Suspect ed carci nogen aove
permi ssible |evels.
Headache, nausea,
unconsciousness. Irritating
to eyes and skin. Sore
throat.

Suspected carci nogen above
permissible |evels.
Irritating to eyes, nose,
throat; dermatitis by

sensi tization. Pr ol onged
exposure may |lead to heart
probl ens.

Corrosive to eyes, skin and
throat. Exposure may cause
sore throat, shortness of
breath, nausea, abdominal
pain.

Irritating toevyes, nose ara
threat.  Coughing, headache,
nausea, Crumps.

andwheelbarrels

SAFETY AND HCALTH PROGRAM
ACTION MEASURES

Local exhaust or respiratory

protection.
fyeprcreztion, gloves,
protective clothing, face
shield.

Local exhaust or respiratory
protection.

tye protection, gloves.

Strict hygiene.

Local exhaust or respiratory
protection.

Eye protection, gioves,

protective clothing, face

shield in combination with

breathing protection.

Local exhaust or respiratory
protection.

Eye protection, gloves,
protective clothing, face
shield.

Local exhaust or respiratory
protection.

Eye protectin, gloves,
protective clothing, face
shield.

Strict hyvgiene,

Prevent dispersal of oust.

LOCHE! @xn@ust nr respiraicry
protection.

Tvoe protection, gioves.

Vo eatirs, drinking or

o pING .



CHEMICAL HAZARDS

CHEMICAL COMPOUND TWAEC
Lead Nitrate’ . 15mg/m3
Naphthalene 10ppm
Oxalic Acid tmg/m>
Parapheny. enediamine .1mg/m3
Sodium Bisulphite Smg/m>

Sodium Perborate _—

Sodium Pyrophosphate _—

Teee - CEILING EXPOSURE CRITERIA

HEALTH EFFECTS
S e
1]
Corrosiveif ‘in contact
with eyes ot Ingested. In-
halation causes sore throat,
shortness of breath and
headache. Irritating to

skin,

Sore throat, coughing, head-
ache, nausea. Irritating to

eyes and throat.

~

internal poisoning. Can
cause burns to eves, skin
and nasal passages.

Inhalation of dye/dusts may
cause severe bronchial
asthma. Skin contact may
cause dermatitis.

Dust causes irritation to
eyes, nose, throat and skin;
can cause abdominalpain if
swal lowed.

Irritating to eyes, throat
and skin. May cause nausea

and unconsciousness.

Sore throat, coughing,

shortness of breath, nausea.
[rritating to eyes and skin.

2,3 - LEAD HAS BEEN PRESCRIBED ASADLCIANATED SUBSTANCE.

TANNING

SAFETY AND HEALTHPROGRAM
ACTION MEASURES

Strict hygiene.

Prevent dispersal of
dust.

Local exhaust CI respiratory
protection.

fye protection, gloves.

No eating, drinking or
smoking.

Local exhaust or respirstory
protection.

gEye protection, gloves

NO eating, drinking or
smoking.

Local exhaust or respiratory
protection.

Eye protection, gloves.

No eating, drinking or
smok1ng.

Local exhaust or respiratory
protection.
Chemical goggles
barrier creams apron.
Proper housekeep. ng.

Personal hygiene.

gloves,

Local exhaust or respiratory
protection.

Gloves, face shield.

No eating, drinking or
smoking.

Local exhaust or respiratory
protection.
Eye protection, gloves.

Local exhaust or respiratory
protection.
Eye protection, gloves.
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CHEMICAL HAZARDS

WORK TASKE:

CHEMICAL COMPOUND TWAEC
Formic Acid Sppm
Lactic Acid -——
Sul furic Acid img/m?

CHEMICAL HAZARDS

CHEMITAL

COHPOUND

STAKING / WASHING

1) Loading and unleading of tubs

2) Operat e paddles and wheel barrels

3} Chemical handling

4)Loading and unloading of extractors

HEAL TH EFFECTS

Burns and skin irritation.
Vapours may cause nausea and
vomiting.

Irritating LO eyes, nose and
throat. May cause nausea
and burns.

Severe burns to skin and
eyes. Fumes irritate nasal
passages and lungs. Can
cause fires when in contact
with combustibl¢ materials.

GREASE AND  KICK

Tw2ol

1) Loading and unloading of drums
z; Leading and unloading of kicker

SAFETY ANO HEALTH PROGRAM
ACTI0N MEASURIS

Local exhaust or respiratory
protection.

Eye protection gioves, crotectise
clothing, face sniela.

Eye protection, gloves.
Self contained breathing apparatus

in high concentration mist.

Strict hygiene.

Local exhaust or respiratory
protection.

fye protection, glcves, protective
clothing, face shield.

3Y Loading and unloading for caging

HEALTH EFFECTS

“roblens are not rcommon, YUt
szae forms of dermatitis may
sevelop 1n thase who have
deveioped a hignh degree of

sensitavity,

SAFETY AND HEALTH PRISRAM
ACTION MEASURES

#ash frequentiv.

lJse barrier creams, protective
<lothing,

Pre-employnent medicals anc
pericdic meaica. exaninatisn:.



—

2 _ & R N

—a

WORK 1ASKS:

CHEMICAL HAZARDS

CHEMICAL CQOMPOUND TWAEC
Solvents, Lacquers, Various
Resins

FINISHING - FUR

Cos
1) Drumming/degreds ing

2)
3
&)
5)
6)
7

8)

Caqing

Stretching
Cleaning

Buffing

Brushing
Lusterizing
Shearing/plucking

HEALTH EFFECTS

Inhalat.ion MY lead { O drows-
iness, impaired judgement and
unconsci ousness. Vapours
irritate eyes, nose and
throat. Skin contact may
cause dermatitis. Repeated
and/ or prolonged inhal ation
may cause J)iver, kidney and
central nervous system dis-
orders. Highly flammable.

SAFETY AND HEALTH PROGRAM
ACTION MEASURES

Local exhaust ar adequate
ventilation.

Appropriate respiratory
protection.

Avoid using in a confined
space.

Wear chemical safety
goggles and appropriate
gloves.

‘St-ore liquids in
appropriate equipped
containers and storage
facil ities.

Train in proper storage
and handling procedures

Post "NQ SMOKING"™ signs.

Use explosion-proof
lighting, switches,
motors, etc.

Use proper grounding when
pouring solvent.

Strict personal hygiene
practices.
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ENY IROHMENTAL HAZARDS

HAZARD

Fur Dust

Heal

TYPE AND FFFECTS

Inhal at ion o £ fur
dust may l ead to }ung
congestion or irriLa-
tion.

Heat exhaustion ar
heat stroke may
resuit from prolonged
work in hot environ-
ment

SATETY AND HEALTH PRGGRAM
ACT TN MEASURES

Provide adequate exhaust
vent 11 @ tion and dust col-
lection.

Maintain proper housekeep-
ing procedures - daily
clean-up of floors and
equipment.
remove accumulated dust;
avoid dry sweeping.

Use vacuumto

Wesr appropriate resgira-
tory protection {e.g., dust
mask).

Regular inspection and
maintenance of ventilation
system.

Provide adequate exhaust of
hot air and supply of fresh,
cooler air.

Limit ar restrict exposure
time of individuals exposed
to high heat.

Train individuals in
recognizing signs of heat
stroke or heat exhaustion
and how to administer first
aid.

30 not allow a worker to
work alone or without super-
vision for long periods of
tune in nheatedenviromment.

Drinking water should be
readily accessible.

PPE

APPROPR [ATL
RESPIRATORY
PRO TEC iiON

SAFETY BAJTS
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ENVIROMMENTAL HAZARDS

HAZARD

Confined Spaces
(druns,
pits)

paddles,

TY?E AND EFFECTS

Hazar dous gases, vap-

ours, dusts or funes

(fires and explo-
sions, inhalation of
tocxic contaminants).
Oxygen deficient at-
mosphere.
ation)

(asphyxi-

Extremes of
temperature and
humidity.
Caught in moving
parts.

*
H

A

SAFETY AND HZAL THPROGRAM
ACTION MEASURES

A confined space should be

entered into only when:
there is safe access to
and egress from the con-
fined space
power source has been
disconnected, all
electrical, chemical and
mechanical hazards lacked
out, all openings have been
blanked off
the atmosphere has been
tested and evaluated by
a competent person
all sources of ignition
have been eliminated

- Lhe space has been purg-
ed and ventilated to
provide a safe atmo-
sphere.

The space should be adequ-
ately ventilated by either
mechanical or natural
means to ensure the oxygen
content is not less than
18 per cent or more than
23per cent. (If this is
not possible, the person
entering must wear suitanble
breathing apparatus.)

Never allow anyocnet:
enter a confined space
a safety

ness and another person

without line/har-

standing watch.

i

APPROPRIATE
RESPIRATORY
PROTECTION

CHEMICAL GCSGLES

COVERALLS

SAFETY HAT

SAFETY BOCTS

SAFETY HARNESS

SAFETY LINE
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ENVIRDNHENTAL HAZARDS

HAZARDS

Confined Spaces

(Cent’d.)

Walking/Working
Surfaces

*
[

TYPE AND EFFECTS

Slips and falis can
result if floor
surfaces are made
slippery from animal
fat or flesh, oils,
dust oT shavings.
Floors may be
hazardous if
obstructions are left
1n the aisle.

SAFETY AND HEALTH PROGRAM
ACTION MECASURES

Establish a work procedure
{e.g., work permits) for
entering into and conducting
work 1n a confined space.

Establish rescue procedures
Tor removing person(s) from
the confined space.

There shouldbe a person
trained 1n artificial
respiration avatiable.

Walking surfaces should he
kept free of excess water,
foreign material and

destructions. Squeegee mop
all wet surfaces frequently
ta remove water, flesh,etr.

Flush excess water and
other liquids down drains.

Drainage system should be
regularlinspected and
maintained.

Provide training in good
housekeeping skills.

Where there is the poss-
ibility of a worker falling
over an edge or open slide,
erect guardrails.

Cover or guard all floor
openings through which an
individual may fall.

peE

SAFETY BOOTS



ENY IROMMENTAL HARZARDS

HAZARD

Noise

{drums, combing,
shearing and
iusteryzing
machines )

TYPE AND EFFECTS

Possible hearing
impairment from
excessive noise
levels.

ACTION MEIASURES PPE

HEARING PROTECTION:

EAR MUFFS
- EAR PLUCS

Noisa surveys shculd be
cerried out ¢ L 1
noise levels.

Considerzt ion gsnhouldbe
given te eliminating or re-
ducing machine noise by:
-1solating tnz macnine
from the worker,
-increasing macn.ne
insulation

-erecting Sound barriers
-increasing the distance
between worker and
source.

-limiting the time of
exposure through job
rotation.

If engineering and adminis-
trative controls are not
feasible then effective
hearing protection suchas
ear piugs or muffs must be
supol iea and used.

Training 1ntheuseand
care of hearingprotection
equipment must ve provided.

Pre-placement and periodic
audiometric testing should
be carried out.



ENVIRONMENTAL HAZARDS

HAZARD

Manual Lifting or
Moving of Materials
or Equipment

Moving Vehicles
(forklift trucks)

TYPE AND EFFECTS

'Strains and sprains
of the arms,
shoulder, back, knee,
leg or ankle, due to
overexertion when
lifting or moving
skins, loaded hand
carts, horses, etc.

Struck by vehicle or
material falling from
vehicle.

SAFETY AND HEAL THPROGRAM ‘
ACTION MEASURES pPE

Where possible, eliminate SAFETY B0OTS
tasks requiring the
lifting, pushing or pulling

of all heavy loads.

Where possible, redesign
the work task or work area
to minimize the need to
bend, stoop or twist the
body when lifting, carrying
or moving any load.

Provide mechanical or
automated devices to lift
or move loads.

Regular inspection and
maintenance of all lifting
devices by a competent
person.

Provide instruction to
employees on safe and
proper lifting procedures.

Ensure employees understand
and adhere to proper
lifting procedures.

Only competent z.d author- SAFETY HAT
ized personned should be
permitted to opem‘i'c a

vehicle.

All vehicles should be

regularly inspected and
maintained bv a competent

person.



ENVIRONMCNTAL HAZARDS

HAZARD

Moving Vehicles
(forkli ft trucks ,

Cent d.)

TYPE AND EFFECTS

+
»

SAFCTY AND HEALTH PROGRAM
ACTION MEASURES

Onlythe Oper at or should be
allowed to ride on lift
truck.

When used for supporting,
raising or loweringa
worker, the 1ift truck must
be properly equipped.

Operater should always have
an uncbstructed view and
face in the direction of
travel. Vehicles should be
equipped with automatic
warning device for driving
in reverse.

When leaving a vehicle
unattended, the forks,
blades, buckets, etc.,
must be fully lowered,
controls neutralized,
power shut off, brakes
set, keys removed, and
the wheels blocked if
parked on an incline.

All loads handled should
not exceed the rated
capacity of the vehicle.

Do not allow any person
to stand or pass under
the elevated portion of a
vehicle at any time.
Operators should never
pass a load over the head
of another worker.

Where there is a hazard
of falling objects, the
vehicle should have a
proper guard.

Minlmnize the necessit, for
venicles Lo cToss areas of
pegestrian tratfiz, [nstall

mirrors at bhlind corner s,
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MECHANICAL HAZARDS

HAZARD TYPE AND EFFECTS
Exposed Moving Cut, scratched,
Machinery Parts crushed, or amputated

(shaving and buffingingers, hands, feet

machines) or other body parts
caught in, between or
under exposed moving
parts.

SAFETYAND HEALTH PRCGRAM
. ACTION MEASURES

All expesed moving machin-
ery parts shouldbe equip-
ped with a guard which pre-
vents access to the moving
part.

The emergency stepbutton
should be readily identifi-
ahble and in an accessible
location,

Operators should be trained
and understand procedures
for safe machine operation,

Allow only competent
personnel to operate the
machines.

Da not wear loose clothing,
gloves, rings, watches,
other jewelry. Long hair
should be confined. (Hair
nets)

Do not overload or exceed
the rated capacily of the
machine.

Establish a Preventive
Maintenance Program, provi-
ding for reqular inspection
ang maintenance of al |
mechanical equipment.

Before any maintenance -ark
is done on an: machine, on-
sure that the m. b

praoperly locke: out

blocked from muving



MECHAKICAL HAZARDS

HAZARD

Knives; Snippers

TYPE AND EFFECTS

Cuts, punctures or
lacerations to

fingers,

hands,

arns,

SAFETY AND KCZALTHPROGRAM
ACT JON MEASURES

Provide training in the
proper use of  knives.

Use the proper knife for
the task. If in debt,
ask.

Keep knives properly
sharpened and avoid excess
use of force which
increases cut hazard.

Knife handles shauld have
guards to prevent hand
slipping onto blade.

Poi nts should be renpved
from knives when possible.

Al l ow sufficient roomto
work safely w thout endan-
gering nearby worker(s).
Two individuals should not
work on the same piece at
the same time.

Knives should be cleaned
daily.

Replace worn down knives.

When not in use, knives
should be stored in guard-
ed scabbard.

Use and maintain personal

protective equipment:
metal mesh/nylon gloves
finger stalls.

Reportailcuts immediately
to first aid for treat ment
ta prevent infection.

PE

METAL MESH/NYLON
GLOVES
FINGER STALLS




MECHANICAL HAZARDS

SAFETYANDHEALTH PROGRAM

HAZARD TYPE AND EFFECTS :' ACTION MEASURES PPE
Hand Carts Strains and sprains Do not overloadthe cart. SAFETY BOQOTS

oft the arm shoulder GLOVES

or back from over- Hand carts should have foot

exertion. brakes to keep cart stable

Foot and leg injuries while being loaded.

as a result of

objects falling off Carts should have hand

the cart, being guards.

struck by the cart or

wheels running over Push, do not pull, carts.

the foot.

Hand injuries as a Maintain cart in good

result of being condition - lubricate

scraped or crushed wheels as needed.

between cart and a

fixed object (walls Allow clearance for cart to

or equipment). pass easilybetween fixed

objects and equipment.

Operate cart in a proper
and safe manner.

Wear safety boots.

Wear gloves.

Source: Tanning Industry, Safety and Health Quide, Industrial
Acci dent Prevention Association, 1983.
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GUIDELINES FOR CHEMICALS -~ HANDLI NG AND :STORAGE 0

. Ideally, all containers containing solvents or other flammable compounds
shoul d be stored in an area not used for any other purpose, separated
from the ‘immediate work area ( eg., separate enclosed storage area,
another building) and remote from any nmeans of egress, in approved

cabinetsor safety containers.

Doors and walls of inside storage roams should have a fire-resistance
rating of at |east one hour. Al'l doors should be self-closing and
hinged to open outwardly.

Except for drains, the room should be liquid tight.

More than one nans of egress should be provided where the distance of
travel to a means of egress fram any point in the roan is greater than
15 feet (4.5m) .

Storage areas should have sufficient ventilation to prevent the
accunul ation of dangerous vapours or funes inside the area. Mechanical
ventilation (near floor | evel ) must be provided if flammable |iquids are
dispensed within a room or building.

Al'l retainers when not in use, should remain sealed to prevent the
rel ease of any vapours or fumes.

. All containers, dispensing equipment and portable containers must be
properly bonded and grounded

- All portable containers used to dispense flammable compounds shoul d have

a spring-loaded cap and flame arrestor.

All potential sources of ignition should pe eliminated, removed or
isolated, eq., if required, use non-sparking tools only, explosion proof
wiring and electrical connections.



. Befoe dispensing any campoundinto a portable <oOntainer, proper
personal protective equipnent shoul'dl.‘be worn, €d., inpervious gloves and
clothing, chenical safety goggles and/or face shield, appropriate

respiratory equipment if substance or other conditions require that such

respiratory equipment be worn.

. Emergency eye wash and/or showers should be |ocated in the irrtnediate
area of the storage facility.

. A maxi mum of 2,000 gallons (9,400 litres ) of flammable liquid in sealed
containers may be stored in a room provided it is liquid tight and
equipped with a drain terminating into a dry sump or holding tank. The
maximm quantity may be doubled if the roan is also protected by an
approved sprinkler system

Approved portable fire extinguishers of appropriate size, type and
number shoul d be provided. At | east one fire extingui sher having a
rating of not less than 20-B shoul d be located ocutside of and not more
than 10 feet (3 m fram the door opening into any such storage area.

Empty containers should be removed fran the storage area and be drained
and cleaned or otherwise rendered free fram any explosive, flammable or

har nful substance.

. Dispose of oily rags or paper towels in safety containers with tightly
fitting covers.

. Handl e, use, store, and dispose of all hazardous liquids or materials in
accordance with the procedures specified by the manufacturer.

Sour ce: Tanning Industry, Safety and Health Guide, Industrial Accident
Prevention Association, 1983.
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—  SANDLING AND :STORAGE

—containing solvents or other flammable compounds
—= = area not used for any other purpose, separated

—-xx area (eg. , separate enclosed storage area,
———=mwte from any mans of egress,

i N approved
———ners.

— - =zside storage roams should have a fire-resistance
— " ur. All doors should be self-closing and

———am should be liquid tight.

—egress shoul d be provided where the distance of

—— =ress fram any point in the room is greater than

—— ‘we sufficient ventilation to prevent the
——— vapours or frees inside the area. Mechanical

:avel ) must be provided if flammable liquids are
—.-+ .buil ding.

—— =z in use, should renmin sealed to prevent the
——— funes.

—_——

2 equipment and portable containers nust be
———=ed.

:sed to dispense flammable compounds shoul d have
—_.ame arrestor.

—.° < ignition should be elininated, removed or

-— ~use non-sparking tools only, explosion proof
~——_ections.
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. Before dispensing any campound i nto a portable contai ner, proper

personal protective equipment should,be worn, eg., impervious gloves and
clothing, chenical saf ety goggl es and/or face shield, appropriate
respiratory equipment if substance or other conditions require that such
respiratory eguipment be worn.

. Emergency eye washand/or shiners should be l|ocated in the immediate

area of the storage facility.

A maximm of 2, @08 gallons (9, 409 litres) of flammable liquid in seal ed
containers may be stored in a room provided it is liquid tight and
equipped with a drain terminating into a dry sunp or holding tank. The

MaXimm quantity may be doubled if the room is also protected by an
approved sprinkler system

Approved portable fire extinguishers of appropriate size, type and
nunber should be provided. At least one fire extinguisher having a
rating of not |ess than 20-B should be |ocated outside of and not more
than 10 feet (3 m fromthe door opening into any such storage area.

Empty containers shoul d be removed fram the storage area and be drai ned
and cl eaned or otherwise rendered free from any explosive, flammable or
harmful subst ance.

. Dispose of oily rags or paper towels in safety containers with tightly

fitting rovers.

. Handl e, use, store, and dispose of all hazardous liquids or materials in

accordance with the procedures specified by the nmanufacturer.

Source: Tanning Industry, Safety and Health Guide, |ndustrial Accident

Preventi on Association, 1983.
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