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~cxoms, ABBREVIATIONS 5 GLOSSARY

.lerobic:

.Waerobic :

Bating:

Beamhouse:

Biochemical
Oxygen
Demand (BOD) :

Chemical
Oxygen
Demand (COD) :

CSA :

Deliming:

Dewatering:

Disposal:

DS :

Environmental
Criteria:

Enzyme:

A measure of the ~uantity of oxygen consumed
during chemical ox~aation of the constituents
of an effluent with potassium bichromate.

Canadian Standards Association

from zl-.e tieamtiouse .

~~ocess 01. - Yemovir.g
contenc of siudges.

Act Of ~~scnarglp.g

the environment.

Dissolved Solids

,
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EPA Standards:

GNWT or
G.N.W.T. :

(Cent’d)

Goverr,ment of :he Xorchwesc Terr2ccries

Grain: a) z F.e outer, Cr fi,air side, of a hide cr
skin that has been spiit into iayers; or

b) :he pattern visible on the outer surface
of a hide c~ skin after the hair or wool
has been ~emoved.

H2S :

INAC :

Leather:

N.W.T.

PH :

Pickling:

Pollution:

Putrescible:

Proteinaceous
or Proteinous:

Indian and Norcfi.ern  Affairs Canada

A general term <or hide or skin which still
retains its original fibrous struct’~re more or
less in tact, and which has been treated so as
to be non-putrescible  even after treatment
with water.

Northwest Territories

Measures acidity; a pH of 7 is neutral.

The process that follows bating, whereby the
n a brine and acidskin or hide is immersed ~.

solution to brin.q it co an acid condition. I:

prevents preci~icacion of chromium saits cn
the hide.

A state that occurs when the natural

assimilative capacity of the environment
is

exceeded, resulting in illness or death or

organisms, and undesirable ecological changes.

Liable to decay and rot.

Adjective of ~.oun “protein” .

(iii)

,
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ACRONYMS, ABBREVIATIONS & GLOSSARY (Cent’d)

Sammying:

Syntans:

Total Solids:

TSS:

Treatment:

UNEP/IPO:

~IDO :

Wet Blue:

<emoving 7Loisture and cesiduai canning

solutions.

.A ~anninq agenr , zypicaily sulphonated

proauccs of phenol, cresol and nepthalene, or
resins derived Xrcm polyurerhanes or

noiyacr<~lic acids.

?efers :2 bocln Aissoivea anti suspe~.aea soiids .

Total suspended solids

Reduction or change in the level o f

pollutants.

United Nations Environment Program/Industry
and Environment Office.

United Nations Industrial Development

Organization.

(iv)

-- .
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1.2 Source

One oi the pri~cipai sources used in preparing
zhese Guidelines is a recent report” by the
~~’niced ;;atisr.s ~~oaramme:nv~xonmen.c  ._ . (TJNEP,
‘QQ1’, snt:::=d “Tanneries and -he
-4/-,,
Znvlronmer-z”  .

-..
:lhere aDuroDriaLe,  =h.e =ormac

of the ‘-~EP g’~i~eiines--~-a:  been ~~i~owe~i~~
order Z3 provide compatibility . .

International standards . The numerical

criteria recommended by che U.S. Environmental
protection Agency (EPA) has been adopted as
reported in the EPA guidelines by Eidsness et
al ‘). Subsidiary EpA document ‘)/ was als”
extensively consulted. Other documents used
in this study are listed under “References” .

1.3 Backcrround
.

The poten.tiai  :~r ~ c~mme~~~~~  ‘anrAery in the
Northwest -=YW. -mries to ~rovi~e ZaW materiais. -- . - -0
:~~ use LY lcc=~ =rr~sans
G

E.as been zecognizea
.or many ~~ears . :h~s scenario 3.=s =iso been
recognizes for nany third world countries and
with the aid of ‘Norld Bank capitai and United
Nations advisors, many of the h.icies produced
from the slaughter of cattle, sneep and goats
in the zhird world have become part of a
global leather industry and market zlnat :Knows
no boundaries. These developments cn the

global stage have produced zeDorts and

specificaclons,  some of which were ieviewe~ in
preparacicn  of :hls xeport. ~ ‘ ‘

,
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~his report is or,~anlze~ into ~~e S:Para=e
stages of the tanning process that produces a
stable end ~roducc. Each stage :S described

,
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2.0 OVERVIEW OF TANNING TECHNOLOGY
PROCESSES

2 -. A The Science & Technoiow of Tanninq

TanniT.g is ail anclenc zecr.noicgy “Iinlch. ‘:ses
n-~cesses cc converc rawpnysicai ana chemlcai Y-W

sKlrLSanimal ‘ intc : eaclner, eitk.er with. z he
hair on or clean. Recenc advances i-n
producing a varlecy of ~=ather Pro~uc=s in.ave
come mainly in ckie ~inlshing ~et~l,ls rather
than the basic tanning chemistry, wnlch is the
preservation process.

In scientific terms, tanning has been defined
Zs the process “Oy ‘~nich the putrescible
~roteinous matter, hide ~r skin, is made non-
putrescibie . .lccorciinq :3 Sancappa et ai “(
2 An order Zo ensure =ptimum physical ana

surface characteristics in leather making,
several pre-tanning operations which influence
the reactions involved in tanning, are as
follows:

(a)

(b)

(c)

(d)

(e)

the dehydration or soaking of the raw
skin which had been preserved;

the loosening up of hair and flesh
through a liming operation, consisting of
a treatment with infusions of calcium
hydroxide and other nucleopnilic reagents
like sodium suipnide co break the
disuipnide bond, in the ‘nal~ protein;

neutralization of alkaii during a
deliming operation by treating with an
acidic salt, such as ammonium chloride or
ammonium sulphate;

solubilization of unwanted proteinous. .
matter by an enzymatic treatment aurln9
bating; and,

pre-conditioning  of the acidity for
mineral tanning through treatment with a
minerai acid like sulpnuric acid =nd a
neutral sait ‘(e.g. sodium chloride) in

pickling.

,
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,1)

2)

(3)

(4)

(5)

(6)

Chrome sanr. =n. 9 usinig sufficiently
“~asiiiea salzs 5f c~nromll~m 111 for
general purpose, : ight leac.h. er. This is

the most wlae~y l~sed process in producing
commercial leacher.

‘Ieqetable tanning using aqueous infusions
~f poiypner-ocic =~~e ~.aceriais ci pianc
2ri:ln as :fi.e source -GE T.ineral salts,
neeae~ to preserve c~e connecting tissues
in animal skir.s. This process is used
for especially heavier leather such as
saddles and shoe soles.

Tanning with aldehydes cr oil tanning
using the oxidation products of an
unsaturated oil like fish oil for

specialty leathers.

Aluminum or zirccni’~m tanning using

sufficiently masked salts of aluminum and
zirconium fcr white ~eathers and peits
with ;nalr on.

~~a~itionai :anning uCiliZing the
mineral saits cf animai tissue,

many cases ‘~rine, for general
leather.

rAaKurai
and ~n
purpose

Combination canning methods in wnicln a
judicious combination of the
aforementioned methods is ‘~sed tO take
advantage of ‘~arious rannlng processes.

After tanning, the hides ~re, ‘JsuallY f’~rther
processed according to t.he~r ;ntended ena use,
consisting of :rimming, dying, “nuffir.g  and

surface coati~.g. ‘

-- .
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The
four

overail
stages :

Storing
protect

process divides ~.aturally  into

raw hides or pelts in a manner to
these raw materials from

putrefaction.

Hide cleaning and preparation for tanning
(also known as Beamnouse) .

Tanning cr ccnvercing zhe :.iae or s~ln
into :ea~h.er :?Aac vnsls~shouia ---
putrefacc:cn  :naefinlteiy.

Post-tanninq activity: re-tanning, ~at

liquoring, ~rying and finishing.

Each of these stages are discussed in
detail below:

2.2.1 Storina Raw Hides and Pelts

Input

Raw material:

greater

further -:alue aadea processing and ,crea~i’re

effort by a northern art;san. I.n che case of

,



—. .—

Nothing is added zo :he raw materiai and care-
must ‘De taken to e~-sure ‘rLe ‘aterLaL remains

frozen to ensure Ck-e final proaucc’ s overail
~ality is not dimir.isned.

Drying:

This method has been ~sed t~adicionaily  ~n the
N.W.T. since che cotiinacion of dry pelts ana
cold cemperacures nreser’~ea ~file pe~~
sufficiency to get i< LO market ar 50 z he

traditional tanning process. ~riea untanned

skins are at risk of spoiling in the northern
summer season. The major drawback of drying
is that the process must be reversed during
tanning - i.e. dehydrating, which requires

large volumes of water.

Salting:

This is the most common storage method used
for commercial skins that do not go to tanning
from the animal carcass ‘~lthln 24 hours.

Normal salt (NaCl) is sPread ‘Ver ‘he o~~~~
which has ‘been drained cf blood ana

moisture . Salt (50% by weight of zhe skin) 1s
spread over the flesh side of the skin and

successive skins are piled up for stora9e.
This form of storage can preserve the ,sklns
for periods of six months or more aependlng on
environmental conditions.

Process

No processing is involved in storag=e  of skins for the
period required to get the sKlns .rom the slaughter
site to the tannery.

output

Raw skins are either frozen, drlea or salted.
In the

case of salted slKins, the storage site may receive

‘Dlooay brine draining from the pile of skins which may

6

,
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2.2.2 Hide Cleanina and Preparation for Tanninq

(Be~ouse)

At zhis stage zhe ti.ide is prepared for tanning by

cleaning and condi~ionlng snd ensuring zhe correcz

moisture concent . Several steps are involved in

preparing the hide or peit for=cannlng. Each starts with

the same raw material, hides .rom storage.

Input

Raw hides or pelts that nave ‘been stored

frozen, dry or salted.

Process

All hides and pelts are soaked in water for a period to
remove dirt, blood and salt from the raw material.

This is usually done in rotating drums resembling a
concrete mixer, in order to rehydrate the skin.

If the final product is to be a fur, :he raw pelts are
tirained and ready for :~e “Qating Process.

Effluent: Dirty water with blood znd salt.

Chemicals include:” 0.2-2.O g/1 of sodium
sulphide, up ta I gil sodium hypochloride and,
g/~ wetting agents, emulsifiers, surfactants and enzyme

hydroxide,
/or 0.5-2.0

preparations.

leather, the wet skin
a bath of concentrated

If the final product is to be
with the hair on is immersed in
hydrated lime, blended with ‘odium ‘ul.P~=o~sfen~h~~~
softens the hard outer layer of skin ana .

hair. It aiso digests tissues that are not skin like

giands and blood vessels which cannot be converted to
_eather. As a result, the urocess opens the fibre
structure and “plumps” the hide. After a period of

7

,
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Deliminq:

process is washed from
ammonium hydroxide in
rotating drum that have

Lime from the hair removai
E he hides with water and
either a pit or in the same
been used for the preceding stages of the process.
The ~emoval of lime from the pelt is necessary to
avoid interference with. zhe subsequent tannin:

stages . (Washing requires  ~e~ious  ~uan~i~iys ~r
water) . Thorough wasnir. g :s :ollowea ny

neut~aiizi r.g chemicals.

Zff2uen E: “
.

.1 slurry CS.nta IA-.2.~. g .~alr zna Zissue scraps.

The acidification of Iiquicis still containing sulphide
may generate toxic hydrogen sulphide gas. With prior

?reatment usinq hydrogen peroxide cr sodium bisulphate
{which 2s ch;aper) Zo cxia-ize

problem can be avoided. “

C.bemicals inciude<;)  :

the sulphide, this

zcids, (sulpnuric,
boric and .~ixtures)
cr sul-pnate, sea-i um

T.? e use Zf carbon

.i-ydrocnl ~ride, lactic, formic,
acidic saits, zmmonl um c;clori  de

bisulphize, ;l.vdroqen percxide.
tiisxide C02 ) instead Cf smmoni’m salts zvoid zhe

‘Zl~7e-q~~.Vaiease ZI- ~mmonla jn che 51-AA--A

The crair.ed hide or pelt is ~nmersed in a
z proce~n digesting enzyme is “daa ea to

,

‘bac5. :0 which
compiete Ehe
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. .
commercial tannl~.g ;rocess ~~-~enaea
mineral based c:nrcme =an prccess .

output

Proauct :

Leather tailed “ wet blue” ac

fairly describes the raw product
blue coiour and very swollen as
large volume of water and chrome.

this stage which
It is a metallic

it ~-as taken on a

Effluent: A coloured ef~”luen  t c~nzaining unused

trivalent chromium. LVO solid wastes are a-irecrl.v derived
frcm ZL?e tanning process. Sub3e~ent rwasni.ng releases
unfixed chemicals fzom the hide - some el-fl’~encs nay be

zoxic; 211 are ~ote~tially poiluti~g’f  . Tzeatment 2f
e~-fl’den~s  resui ts i.~. ~~le proauc zi~n cf sludges

b e  iisposed of in ~ ma~er ~A~at
secsndary form of poilution.

Chemicals include(’):

(a) Zhrome tanning: 8-12% Df pei
ranninq salt, znd as little as

t weight
5.6% --- ~ r-

zhrcmi um

of chrome
20W chrome

sulphate
:.0,) , i.o% -

sodium
nrocesses (basic trivalent
~7yurated comAwiexes - 22-25% . ..., ,
bicarbonate (basifying ~~ent co adjust pH), O.1-
3.5% masking agent - soalum fsrnace; ~nth:iace or
salts af ~icarboxyl iC zcids, 3.1% Zxnglclde if

-proauc~ is EG De storez-/trans-pcrteti  i-? -we t blue

condi tion.

(b) ‘le~etable  canninq:
15-30% of commercial

Substances used
canning ea~tracr

:0

,
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(d) Alternative tanninq Aluminum, ti tani~

and zirccnium salts, (chamois) , glutar -

aldehyde. Formaldehyde (for chamois) is no longer
recommended for use due ZO its toxicity.

2 .2.4 Post Tannin~ Activitv

This stage determines the finai quaiicies cf. the leather
and the steps in it depend largely on the end product for
which the leather is intended. In the wet blue condition

the individual hides are ciralned, smoothed, split Into
two sheets in the case of heavy hides, and shaved to a
consistent thickness before the leather is returned to
the drums for further treatment.

Input

“Wet blue” leather or leather with other tanning

materials

Process

~ollowing.
performed
material(’)

—
if alternative tanning materials were used.

zannage, certain mecnanicai operations are
to level the surface of the ~rregular natural

Sammyi.ng by machine (pressurized rollers) ~o ~emove
moisture and residual tanning solutlons; splltt~n9 by
machine, if not carried out in lime condition; or,
shaving Whereby substance ‘s 1evelled’

the surplus

material yielding a waste of small
fragments  (rather

than the sheet-like maceriai obtain f~om splittlng) ;
and, trimming.

Effluent: These operations vield a ccmbinatisn of solids.
and squeezed cut ‘Mater.

Chemicals include: Unfixed tanning c.+emicais.

. .
-1

,
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.L-.v chemicai :reacment is -.i:~ =n~ ~recaution~r:~  in
~-acure :0 ensure :ha~ .anv raw :.ide e-xposea :T. =h.e
sDiittlng process c anr.eti beiore ~ ~Leis process Sf

r~~lacing ~ecalned water ‘,qlth natural oils is begun.
A ‘small amount (compared Lo E he Eanning stage) of

chrome powder is introduced co che wash :or a snort
period. The remainder of the process 1s dominated by
adding oils, dyes and pigments to the leather. This is
done in varying temperature and moisture mediums,

depending on the desired quaiity ana colour of the
finished leather.

Eff2~ent: .?aw solid wastes zre prcducea znd the aqueous
effluents do not generally ~~n~ribu~e si~ni~~cant~Y  co
the overail load cf pollutants from c.be Cannery. The

properties of this effluent are similar to the tanning

stage effluent.

Chemicals used (% of shaved wei9ht) ‘nc~ude’”:

neutralizing: 1% mild alkali or sptan;
- retan: a wide range of tanning material, previously

discussed
- dye: 1-6% acid, direct, basict or specialty ‘ye ‘Fuff
- fat liquor: 3-10% sulphonated fish, vegetable or animal

oils, mineral and synthetic oils.

Drvinq and Finishing

The leathers are either Sammied or S~aked ‘o ‘emove
moisture, then dried.

This takes the natural stretchiness out of the leather
and removes the remaining free moisture from the

leather, while under contro~le~ tensionr through a

heated drying room. The final finishing process

includes mechanical treatment of grain and flesh,

followed by application cf surface finish.

Leather intended for the fine garment, luxury luggage

and other up market items is sorted out at this point
and subjected to the colouri.ng process. Here colours

are sprayed onto the sheets of leather and fixed by the
aaditlon of mordants, fixatives and lacquers that

impart the permanent colorfast properties to the

leather that are expected of it in this market.
This

process is done in facilities resembling an auto body

12

,
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Effluents: The major environmental problem ~n finishing
is undoubtedly air emission cf solvents. Some aqueous

solutions may be generated. Solid waste may arise from

trimmings an> buffing dust.

A list of common chemicals used in leather finishing is
given in the following table;’:

TABLE 2.1

CH~ICALS USED IN LEATHER FINISHING

Bu tano Ethylmercaptan

Ethyl acetate Ethyleneglycol

Butyl acetate Methylbutylke tone

Isobutyl acetate Methylethyl ketone

Formic acid Perchloroethyl ene

Monochlorobenzene Tol uene

Cyclohexane Trichloroe thylene

Di-isobutylketone Xyl en e

Ethylbenzene

,

.
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‘while such a summary is useful Eo gain an overview of

~he operations, ~he Process ‘e~u,ence, ‘~y ‘rar’~wa~~~.-.
specl~lc applications resuiti.ng :n dlf~erent

streams. In a typical Northwest Territory tannery, the
tanning process and sequence indicating waste streams

may follow the schematic shown in Figure 2.

~~ is to be noted that the major zanning stages shown
in ?igures 1 and 2 are -~ e ry similar ‘cut ~here are

differences in process sequences. ?or exampie, :il

?igure 1, the f~esfiing operac20n :s periorme~ a~ter

soaking or unhairing by liming. In contrast, in Figure

2 the fleshing is performed before unhairing and liming
- known as “green fleshing”. Therefore, the tanning

process summary described here should be considered as
illustrative.

Exa.mPl e:

Stage-by-Stage Description of a Northwest Territory
Tannery.

This examDle describes the water and reagent inputs and
effluent outputs for zanning a batch of 100 muskox

Thehides from storage with hair ~emoved by ‘nearing - .=
data are based Cn a S,Che~U~e PreDareQ ‘or ‘ann=”~
cattle ‘nides and is ad]ustea for muskox by ~aklng a
~arter of the materials required for tanning beef
hides. For more detail the reader is referred to the
titles cited in the references.

,
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STAGB

ZoaklY.g

Liming and
Fleshing

Deiimlng

Bating

Pickling

Chrome Tanning

ENLE OF MUSKOX TANN

INPUTS I

2000

1 kg

1 kg

.5 kg aislnfectant

2000 litres of warm wa~er

40 kg hydrated lime

20 kg sodium sulphlde

10 kg salt

1000 litzes of water

16 kg ammonium sulpnate

1000 litres water

8 kg. synthetic bate

40 kg salt

4 kg calcium formate

10 kg sulphuric acid diluted
in a 10% acid solution

65 kg chrome powder

-..

OUTPUT

Dirt’] water cantainlng Ck.e
remnants of inputs

Alkaline wash water
containing sulphides, calcium
and calcium salts, hair and
scraps of tissue and hide

Alkaiine  wash water, rich in
caiclum with some ammonium
sulphate

Alkaline wash water

Midly acidic wash water

Mildly acidic wash water rich
in trivalent chromium

At this staue the leather produced is stable and can be stored indefinitely as a
“wet blue” . - Few products ire made with this raw material, but rather it is now
ready for finishing. The processes invoivea in finishing depends on the end
product that :he leather is to become. The sheets of leather are therefore
carefully sorted and then dispatched according to the intended end use.

Retanning,  Dyeing
and Fatliquorlng

Finishing

2500 litres water

30 kg tanning agents
including chrome powder

5 kg various dyes and
mordants

25 kg natural oils with
additives

Various fixatives, solvents
and waxes are sprayed onto
the leather to help pigments
penetrate the leather for
permanent colorfast Vality

Mildly acidic coloured wash
water rich in chromium; the
oils with their sulphite
additives are all taken up in
conditioning the leather

Applied in a vented spray
hood similar to a paint shop

I
I

75-.

,
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2.4 Composition of Tanneu Chemicals and Effluents

Table 2.2
CH~IWS USED IN THE TANNING PROCESS

(Source: UNIDO )

Heavy Light
Leather Leather

kg per 100 kg of
raw hides

Seneral Purpose Chemicals
Sodium Sui~hlde Xa:S :.a 3.0
2alcium Hyaroxlde Ca(OH): 4.5 4.5
Hydrochloric Acid (Con) HC1 0.3 0.3
Ammonium Sulphate (NH4),S04 2 . 0 2.0
Sodium Bisulphate NaHS03

1.5 1.5
Sodium Chloride NaCl 10.0 10.0
Calcium Formate Ca(COOH)z 2.0
Sulphuric  Acid (Con) 96% H2S0, 4.0 4.0
Sodium Carbonate Na2CO~ 2.0
Sodium Sulphite Na2S03

2.0

Basic Tanning MaterialE
Chrome Salts Cr~(SOq) ~ 10.0
Vegetable Tanning Materials 12.0

Performance Chemicals
Bates 0.8 0.8
Sactericides 2.3 0.3
syntans 3.0

?at Liquors 4.0

!<g per IOOkg
shaved

weight

Dyeing Auxiliaries 3.8

Dyes 0.6

Finishes 4.0

Due to the variety of recipes, and changes In fashions,
colours, etc. , the actual amounts of chemicals and
canning materials  per ‘~nit sf hide vary within rather
“wide ranges. The unit ~~alues given i.~ the
be considered as illustrative only.

table should

,
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Table 2.3 I

COMPOSITION OF TYPICAL UNTREATED
COMBINED TANNERY EFFLUENT.

Units are mg/1 Unless Otherwise Indicated
(Source - UNIDO)

1
I

Parameter Chrome Vegetable
Tannage Tannage

?H
Total Solids
Total Ash
Suspended Solids
Ash in Suspended
Settled Solids (
BOD~
KMnO, Value
COD (KzCr~O.)
Sulpnide
Total Nitrogen
Ammonia Nitrogen
Chrome (Cr)
Chloride (Cl-)
Sulphate (S04)
Phosphorus (P)
Ethe~ Extractable

9
i0,000
5,000
2,500

Solids 1,000
2 h) 100

900
1,000
~ ,5’00

160
120
70
70

2,500
2,000

1
200

9
10,000
6,000
1,500

500
50

1,700
2,500
3,000

160
120
70

- -
2,500
2,000

1
200

Table 2,.3 aives an overview Cf tannery effluen: as a

whoie. While such a cable is a useful inaicatlon of
the orders of magnitude involved, it shoul-d rot taken
as general parameters for a specific plant .

composition of effluenr depends in each case on
types of processes employed in the pianc, and on

volume of water consumed.

The
the
the

,
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Table 2.4

AMOmS OF POLLUTION FROM ~W MATERIAL
(kg/t Unless Othemise Specified)
(Salt Weight) (Source - UNIDO)

Parameter Chrome Vegetable Range
Tannage Tannage

Alkalinity (eq/t! -oT r ~~<~/ a 350-1250

Total Solids 575 675 250-450

Total Ash 375 375 70-200

Suspended Solids 150 75 25-60

Ash in Suspended 60 25 1.5-7.5

Solids

Settled Solids (2 h) 6 3 40-100

BOD~ 60 85

COD 10 10

COD (KcCrzO.) 220 220

Sulphide 7 7

Total Nitrogen :0 :3

Ammonia Nitrogen 3 3

Chrome 4.5 max

120-280

,

.
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2.5 The Solid Wastes

Table 2.5

SOLID WASTE GENE~TION

Percentage

Trimming 16.7

Fleshing 20.0
CE.rome :havi~.gs

-an“.<- .
Ck.rome Split Waste

:~.:

Buffing Eust o ~. 4

Finished Trimmings 4.0

Solids Suspended in Sludge 21.9

Total 100.0%

2.6 Air ~issions

Air emissions for tanneries without incinerators fall
into two broad categories:

a) Odours : are caused ‘Dy improper control of

operations , poor ‘,alntenance ai treatment

plants and decomposir.g accl~muiated ‘#astes. The

reduction of odours from zhese sources are

achievable by a proper procedure for
operational maintenance of the plant.

(b) Solvents: and other vapours from finishing
operations depend critically on the types of
chemical used - for example see Table 2.1. It
is not uncommon to discharge (and emit) up to

30% of the solvent”). Modern processes are able
to reduce this emission to 3% in many cases.

,
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3.0 ENVIRONMENTAL ISSUES

~ther less obvious issues are ~~her ~oi~ution~ and

lleaith and safety issues . They arise f rom the

~ncreasing use of synchet~c ch.emlcais and from the use
of newer processirlg ch.emicais. These substances are
frequently toxic and may a~‘feet both human health and
~~-e envi~cr.ment  . “ The aaverse  enviucnmenta~  impact of
:h.ese substances can ke =-~o~~=~ ‘cy properi;~ des~gnir.g
- ‘n-..e canner;~ process systems.

Finally, the cross-media impact must also be carefully
evaluated. ;t is to be r.oced Ehat certain simple
measures to control pollution can themselves create
secondary environmental impacts known as cross-media
im~acts . These impacts include groundwater pollution,
So;l contamination, sludge dump ing and chemical

poisoning.

In the following section, specific impacts at different
process stages are discussed.

3.2 Consideration of Some Specific Imnacts

~~.e T,ain :~mponents ci :k.e :annlr.g ~rCCeSS ----a~+luents

are discussed indiviauaily Yor :acn stage of the

overall canning process.

Storage Stage

For the skins, proper environmer.t and ~emperature
controls are r.ecessary S0 shat :h.e selecceci storage

strategy is effective.

?or waste and byproducts, frequent inspection of the
storage site shouid be done co clean ‘dp ar.ci dispose of
sait :0, :revent corrcsion i~ storage facilities due to
-’me--- 3xlaizing of XaCl ccmmon sait) cn metal and

concrete .

2,9

,
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Yide Cleaning anti Preparation Stage

Calcium

Sulphates and Sulphides

Sulphuric acid is zhe source of sulp-hur Yaaicais chat

may contxibuce :3 suipnate and sulphitie production

which are secondary ingredients in zann~ng effluent.
These are lsuail-:r ~egulac.ea in. i~auscr:ai sffl’~en~ .
~luiD~ur is ail ssseu.zlai = =men.c L7. grcce~~- ~yncFAesls- A - . . .
and zhereiore s.dipnur :cmpounas z an tie naturaily

incorporated and quickly ~,obiiizea ir- ‘biological

systems. Synthetic sulpnaces and suipniaes are common
end produces of aerobic and anaerotic digestion of
organic material and so are ccmpounds that are commonly
found in c he natural environment . At elevated

concentrations they are tcxic and even let~nal as in the
case of hydrogen sulphide  gas (HZS) . The most common
concern for sulpb.ates and suiphides in the environment
is their presence in gaseous forms which combine with
water vap~ur and contribute ~~ acid ~aln”

In aqueous envir~r.mencs suiphates and suiphides nay
contr~bute to . ..=.~ .fl~ease~ arowch Of mic~obes in sewage

systems which are c:.aracter:stlcai ly lcw ~n oxygen. .: t

low oxygen concer.cxacl~ns in.creasea biclcglcai ace=’~lclr
often exhausts all free oxygen and anaerobic actlvlty
then starts producing hydrogen sulphide gas whicln is

lethal at low c~ncentrations. This snouid noc be a
problem in northern situations where sewage is elcr.er
pumped into a lagoon or i-nto the naturai snvironmenc .

:he local ~uthor-::ies.

,
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:-n Alberta cne regulations uc cfi.e CLEAN JVATER ACT sre
Jnaer revision. These yeguiations aaaress ~ ?Le

characteristics of effluent cti. at can be discharged inlto
r-acurai watercourses in che >rovince and are che

scanaaras .~hicn -.un~cigaii:~l ‘.~ascs water creatmenr
systems are expecced :0 -Leec. ~~- ~=ses wrier= ~~-ere ~~
-- ~~.terme~ia~e ~acl~iz;,’..d >zc’,~ee?. x?-e .a]as~e ..<]scer
gep.erator and =Y. e na~urai :ecel’i’lr.g “<{arers , - ‘--.Le

generator is - “ - “ -regul acea alreczl~fr. In cases where zhe
generator disposes direc~i~~ i~to a sum? ~rcm whick. ail
wa~ers are released by seepage wizh co surface decanc,
c.he effluen~ is requi atea by composition not

concencracion. That i=, if co ~ro~ibited substances

are used, and all solids are cont~ir.ed in the sump, zhe
leachate from the sump remains ‘~nre9ulate~ with re9ard
:0 concentration of the eifl’~ent produced by the

generator.

,
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Chrome Tanning Stage

Chromium

:l=~cmluin :1. as . Cng “~ee~A ‘.j-.~ -Lose persistent Zric

“~orr~some substance :~. zar-n-ir.q  =~-fl<~ent. As ~k.e

cl-.emlscry ci ti.is ancienc ‘=fl’-noioqy----- fiLas become better

“~r.aers~ood, zanners F.ave abandoned zb.e use of ;higniy~

zcxic :Aexaveiant ~hrome in :avour of the trivaienc

ch.rcmium trioxiae. qexaveianc chrome is very reactive
having six poslrive charges available for ‘bonding in
order :0 become chemlcail”] stable. It therefore

displays the properties of other ‘ultlvalenc ?eaw
metals . Trivalent chrome cn the other hand quickly

bonds with organic substances to become stable. If
this were not the case leather garments would be the
cause of serious health problems. Lwonetheiess, in

sufficiency -7: ~~alent ~~qrome shows toxicconcentration, . . .
a++ects on aaua~i~ orqanisms and so remains a regulatedb-.
substance in most jurlsdicc~Gns. It is for this reason

that chrome in tannery effluent continues co be under
EPA standards in the U.S.

IIgpA has decided to regulate

trivalent chromium in these pretreatment standards

because the total quantity of trivalent chromium

generated by this industry is nationally significant
(2.6 million kg annually)  . . .. ’’’2).

The standards set by the EPA for tanneries processing
more than 275 hides per day was 12 mg/1 for a ~allY
maximum and a monthly average of 8 mg/1. In examlnlng

more than zoo tanneries to set these standards, it was
found that much of the chrome in the effluent  was ‘=ed

, .

UP in suspended solids. When the effluent was passea

through a .340” screen, z he total chrcme in the

effluent was reduced significantly.

In the review conducted by Alberta Environment,

“tannery wastes containing trivalent chromium are

exempt, provided they do not contain otherwise

hazardous waste”, from the Hazardous Waste Regulations
which are currently in draft (Andrew Cummins, Alberta
Environment - personal communications) .

~rlvalent C.hromlum is widely encountered in t’he natural
environment and is required for human health as it acts
synergistically with insulin in maintaining proper

‘blood sugar levels. The Nat~onal Academy of Sciences
(U.S. ) considers an adequate but safe daily intake to
‘be O.OS to 0.20 mg/day, and assumes that chromium does
not bioconcencrate in the food chain. ‘)

23
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- - :2 this context :;-~a~ z:m.e scanaarcs :3r. -- :anner:z

eifl’~ent ‘Nere proposed. ~s mentioned above, zhe high
voiume of ~ime ,~sed ir. the aeh.airing stage provides a
strong buffer which serves to reduce the volatility of
chemical reactions in the event that a strongly acid

scream from the tanning step is released prematurely
into the deliming and dehairing effluent.

Retanning to Finishing

The remainder of the tanning process is, in the first
step, a repeat of the ~anning phase; che dyeing to
finishing steps are pr~mari~~ a~di~i’~e, ~-~ ‘ature- That

is, the reagents usea are primarily Introduced to be
taken into the leather to impart special qualities and
colour to the final product. The compounds used for

finishing were researched and documented by the EPA but
were not subjected to standards.

3.3 Effluent DiSDOSal Options in the N.W.T.

All the waste water disposal strategies that were

examined during this review showed or assumed indirect
discharges of waste water. That is, the waste water

was discharged into a temporary holding or settling

facility, or was treated to a second stage of sewage
zreatment before it was returned :0 T.atural water

courses. The EpA standardS also assume that the

tannery effluent would be discharged into waste water
treatment systems and so the standards it set are
called pretreatment standards. EPA standards that

govern tannery waste water before it is introduced to
a system that must meet overall standards are set by
the U.S. CLEAN WATER ACT.

A cursory review of waste water treatment in the N.W.T.
shows that there are no parallels in northern waste

water treatment systems to those that were examined in
the course of the study. In many communities waste
waters are discharged directly into the environment by
releasing them into the ocean, an isolated lake cr

pond, or in some cases onto a remote beach r:dge.
Few

communities have primary t..
vaatment plants complemented

by a settling lagoon.

24
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zhe environment.

:~ is noteworthy cfi.ac discharging excessi’~e volumes of
reagents in a commerci ai venture represents unnecessary

cost , and therefore for economic reasons ~ione it is
prudent to keep =he amoun~ Of ~eaqencs ‘n ‘he ‘aste
stream to a minimum. -Appendices One and TWO Provide

graphics showing sumps and sedimentation schematics

that may be usefui for waste water management.

,
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3.4 ~ffects on Human Health

,
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4.0

The ~rinciDai  envircnmen-cal requirements which can
~f+aPF ~---- ~-ew ~annery cperaticn in zhe Norrtitiesc
~e~~::g~~es :p.ci’~ae;

Lana-use planning
siting) .

EIA (Environmental
Assessment .

permits and zoning (i.e.

Zmpact Assessment) and Risk

Controls in effluent discharges, sludge, solid
waste disposal and air emissions.

Limits for occuDationai exposure and risk co
workers .

Standards fior
ana gackaglng

Environmental

stcraqe, zzansport , labeili~.q

c I cfi.emicais  .

Management Plan.

4.1 Land-Use Planning Permits and Siting of

Installations

The siting oi a tanner’] i s a critical dec~sion chat
must be :horoughly evaluated. The issue of

greatest environmenrai concerns are the odours

frequently associated with :anneries . The

guidelines useful in ~~veloplng land-use planning

requirements include rke following:

,
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siting close co sewers, natural bodies of

water or evaporation lagoons, is to be

preierreci;

all local zoning regulations and criteria
are to be complied with and approvals
obtained prior co the construction of the
plant .

4.2 Environmental Assessments

The prior environmental assessment of a new tannery
project is an integral part of land-use planning.
It ~S also useful in evaluating the $~~~acY of
processing technologies to be ‘Jsea. . is no

regulatory requirement for a zannery in the

Xorthwesr Territories :0 perform a formai

Environmental Impact ~ssessmenc , ~~A) . It is,

however, recommended that the checklist given in
Table 4.1 be followed for assessln9 a tannery’s
environmental impact.

,
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Table 4.1

CHECKLIST FOR ASSESSING A T-RY’S EmIRONMENTAL IMPACT’l’

Water ~ollutlcn Irom ’27. conczaileti  storm cralr.a~e
‘~~.~en~s sr.ci .dasre “datersWater ~oiluz~cz from ?L

Water poilut;on from splils and acc~dents

Groundwater  pollutlon  from ponds, ?lts, la900nS, hoiaizg tanks

Groundwater pollutlon from effluent cisposai to lana

Groundwater pollutlon from waste @Jmps

Impact on sewage treatment systems

Impact on sewers and tirains

S011 pollution from effluents and waste waters

Soil pollution from siudges and residues

Concamlnation  of land f:om splils

Odours and nuisance frzm aecOmPos~~9 wasres and chemicals

TOXIC gas emission from cnemlcals, wastes ana effluents
Industrial hazards from chemicals - contact, fumes

Hazards from treated hides (handling, effluent)
Public hazards of waste dumps - chemicals, wastes, containers

Noise, smoke, dust

Water consumption

Storage safety of chemicals

Energy consumption

Transport of chemicals, wastes and general materials

Use of land which is ecologically valuable

Each item provides a starzi~Lg poir.r for a 5ystemaLic

examination of the particular impacc, :70W it might be

reduced, and whether alternatives are available that

could avoid the impact altogether. The checklist can

also be used by plant designers and regulatory

authorities .

,
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To gaio some ~erspeczi-~e  :hat how
(milligra per kilogr-) , consider

If a person drinks about two quarts of water a
day containing 1 mg/kg of a metal, it would
take over half a year to consume 500 mg, which

is the weight of an extra-strength headache
tablet.

Note: One mg/kg = one part per million (ppm) .

4.3.1 Waste Water Releases

Guidelines for three oPt~~ns are ‘utL:ned below:

.
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Table 4.2

DISC=GE ST~AR.DS FOR N.W.’T. T-RY WASTE WATER

PARAMETERS CONCENT=TI ON COMMENTS
LIMITS NOT TO BE EXCEEDED

?H 5.0 - 3.0 ~pA Stan~ar~s:

Sulphitie 24 mg/1 SPA Standards”;

Max. Per Max. Per
Day Month

Total CY.romium 12 mg/1 8 rig/l EPA Standards;’

BOD 5.0 2.7 EPA Standards
expressed in
:<g/lCOOkg

TSS EPA Standards
expressed in
kg/1000kg

Oil & Grease EPA Standards
expressed in
kg/1000kg

Total Chromium 0.15 EPA Standards
expressed in
kg/1000kg

Pass all waste water through a 0.4” screen prior to
discharge. Recommended by authors.

3.7

2.5

4.0

1.1

0.06

OPTION B: Discharge to Sumps.

If a chrome tannery is proposed for a

community that has no waste water treatment
infrastructure, it is recommended that the
tannery be sited so that” its waste waters can
be discharged directly into a Percolat1n9
sump. The INAC sump guidelines’2) are proposed
as a standard to foilow. Care should be taken

so that the site is in ice poor soils so that
progressive permafrost warming does not

produce slumping ana so threaten the integrity
of the sump. Further, care should be taken so
that the sump is bermed to avoid spring time
flooding of the sump which couid result in
sump contents decanting into E he normal

31
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Table 4.3

S- DISCHARGE STANDARDS FOR N. W . T . T~RIES ‘ WASTE WATER

P~TERS CONCENT~TION  LIMITS co~s
NOT TO BE EXCEEDED

]H 5.5 - Loo INAc sump
gu~delines:!  : 5.5-
8.5
EPA Stanaaras’:; :
- .2- :3.0

Zhlorlae 1000 mg/1 INAC limlts for
decant”)

Sulphate 2000 mg/1 INAC limits f~r
decant”)

Total Dissolved solids 4000 mgil INAC limits for decant “)

Sulphide 24 mg/1 EPA Pretreatment
Standards’z)

Mu. Per Avg. Max.
Day Per Month

Total Chromium =2 mg/1 3 mg/1 5PA Stanaaras’:)

BOD 5.0 . -L.< 3PA Standards
expressed in
kg/1000 kg

TSS 8.7 4.0 EPA Standards
expressed in
kg/1000 kg

Oil & Grease 2.5 1.1 EPA Standards
expressed in
kg/1000 kg

Totai Chromium 0.16 0.06 EPA Standards
expressed in
kg/’1000 kg

Pass all waste water through a . 04° screen prior to discharge.
Reco=ended by authors.

,
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. ~~.~n : -’---
.-. :snrier’~ .__zp T.e r.. _.-a L =Gcp:s ::-.2s s i t i n g

3na waste .,.;ar~r ~:y~:~a’7 a~~o lCS :“,{0 =Cmmoniy-. -----~~~e~.~ed -w-”~: ~ms ~ssCC13C2Q ‘.~i:~-  -=1...srles  .“-- --J*A- .

_: ‘#l:: 2sciaca zll “<.las~~  ‘<~~~~~S  ~~- S way ~fia=
-=-al :T.Irascy’lc=~~re norioes not z:.reacen -L’dr.2u-Y  - . -:-..

ZLscz waste ‘(dater -.-ni.d~e 32a G’:ZL&.A “~urdens

2n z:Le nur.~cipai lP-i~~sE~’JC:’Jre .

.A serious tirawback ~~ ~he s’dmp cisposai opticn

is the lcng term eff~c~s ‘n che soil zhat may
be contaml.nated wlcfi. percclat in.q ‘tiascss from

the sump. Without an expensive fiY~rolo9icai
examination of ~he grounawacer drainage

patterns =manatir.g 5 rom z he sump, it is

impossible to :<now wnac zhe ultimate

distribution of contaminated soiis is likely
Lo be. This may ;~ave ser~ous future

im~licatizr.s xor ~Qng term ‘~rban development
and land ~se 1P- :~-.e ccmmun:::z.

OPTION C: Batch Treatment sf Waste Water

In cases where l;~~~erm lan~~;~~tPr~~~ems  ‘n
the community 1 not sump

disposal option, a batch treatment of

effluent, prior :0 its release to the

municipal waste water handling system, is
recommended.

Chrome Precipitation

The effl’uent from the chrome canning stage
should be treated wit;n 1 ime Zo ‘bind all

remaining free ->-fimium in a---- - caici’~m sait

precipitate . The aikaiine pH of che effluent
would aiso ensure th.ac ail remaining greases
and fats would be dissoived and so pose no
problem to the municipai waste water sYstem”
(Note : the precipitated soiids remaining as

sludge should be contained ~~ drums and
disposed of in a manner similar to hazardous
wastes like waste l’~brlcating  oil) .

Settling

A significant part of :h.e COD load of raw
waste water is due ~~ organic soiias . If 1S

recommended ~~Aerefore zhat all waste water— —
from different screams be discharged to a

h o l d i n g  zank =nd be ailowed ‘o ‘ettle
remove suspended ~oii~s kefore passing

decant through a .24” screen.

,

.
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The shapes and dimensions of tanks and basl.ns

are cr~zicai in achieving a good sertli.na

race . +orizontai ~low zanks, wnile cileap,
~bave ~~w __&&=Ff~ ciency~. ‘Jerticai sedimentation

L anks are ~eccmmenaea as ~hey are more

efficienc and cost-effecti’~e (for canneries) s’
than horizontal Eanks.

The settling tanks may be steel or fibreglass.
For self-desludging, 500 angles for the walls

are recommended as shown in Figure 4.1

EFFLUENT
ENTRY

EFFLUENT
‘+ DISCHARGE

Figure 4.1 Vertical Flow Settling Tank

The basic requirements are for some degree of

turbulence at the inlet to ensure mixing and

encourage flocculation. Turbulence must be avoided
in the rest of the unit. The solids settle under
gravity and concentrate at the base and removed
from the bottom. The clarified effluent is gently
drawn off at top at a recommended flow rate in the
range of 1.o-1.5 m3/hr.’1]

Discharqe of Effluents

The effluent discharges should meet the standards
outlined in Table 4.1. In cases where these
standards are not met, dosing with coagulant and
flocculants are recommended. Coagulation is easily
achieved with aluminum sulphate, which is cheap,

readily available and effective. The efficiency of
coagulation can be enhanced by the addition of

34
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4.:.2 ~isposal of Sludqe and Solid Process Waste

-~~biems Gi :eack.ace ge-nezaclc-n, ~= is-.J~::-g :}.e >.=
~eccmmenaea :?.at 2ni;f soiiis, Iree :1 : nrcme

preclplrazes, be disposed cf at ~an~fi~i sites .

The ~se cf “dumpsIces” s~ou+d be avoiaea as they

are ~nconcuaileci lanafilA  sltesf ‘:sually alrea~y

suffering from serious local environmental

~roblems. The tanning sludges should be

:mmeaiately covered with inert material to avoid

oaour generation and insect infestation.

Chromium siuciges in noderate quantities are

~nlike~~ ~~ uause serious ~roblems in normai

-anafil~s. ~~.ere ~.as ~-e~~ert~.e~ess  been a ‘~lgorc~s

iebace ior some ~~me concerning the environmencai

‘hazards -31 precipitated trivalent chrome, in

sludge, disposed to landfill. Much of this debate
centers around the possibility of re-conversion to,
and leaking of, the more toxic hexavelant form.

There is no consensus however of the environmental
effects of trivadent chrome’)

It is, therefore, recommended that the precipitated
chrome sludge be contained in a drum and disposed
of according to the Northwest Territories’

regulations for hazardous wastes like waste

lubricating oil.

LanafiLls which ~ecelve ~~ner ir.austrial residues ,

~artlc’~larl~f acidic wascesf nay not be suitable ~~r

~eceiving tannery wastes. Acidic was~es can reacc
with the tannery wastes, perhaps liberating toxic
hydrogen sulphide gas . Similarly, the

decomposition of domestic refuse can lead to the
formation of acidic conditions in the fill.

Periodic monitoring of the leachate is recommended,
where such conditions in the landfill exist.

The option of incineration for solid waste aisposai
in the Northwest Territories is not recommended.

Incineration technolo~ is extremeiy complex and

must be performed ~~naer ;ontrolled conditions bY
highly trained personnel . Incineration ‘~nder

uncontrolled conditions would lead to unacceptable
emissions .

,
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4 .3.3 Air ~mission Standards

adour Guidelines:

Tannery sdour . .~Tom bioicgicai decomposition of
crganic materiais shouid be mir.imized by using
“biological filters. Currently there are no
stanaaras for odour control. The Comporting
Council of Canada ;Tas proposed qualitative
guidelines.

It is recommended ~Y ~~e science :nst itute that
Y.W.T. zanneries shouid adopt a qualitative
guideline as follcws:

The odour emanating from a
tannery should not exceed the
odour emanating downwind from a
sewage truck in a Northwest
Territories’ community at a
distance of 100 metres from the
truck.

4.4 Limits for Occupational EXDosure and Risk to Workers

.A nutier of tannery prccesses are capable of posing
a hazard Z3 workers . The generai I n d u s t r i a l

Occupational Heaith and Safety Regulations for the
Northwest Territories should be followed.

Limiting exposure to chromium compounds and solvent
vapours is also recommended. The guidelines will
“De issued by the Territorial authorities.

well planned organizational procedures to maintain
safety and health in the Northwest Territories are
recommended. Some essential aspects of such
procedures arei) :

provision by management ci safe working
conditions and procedures;
participation by the workforce in
ensuring safety at work;
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It should be emphasized that these are not trivial
issues. Exposure of tannery workers to chemicals
is often insufficiently acknowledged. Their
exposure to chrome, solvents and finishing agents
leads to well documented illnesses. Accidental
poisoning by hydrogen sulphide is also well

recorded(l] .

4.5 Standards for Storage, Transport, Labelling &
Packaffinq Chemicals

Tanneries in the Northwest Territories, like other
industries handling chemicals, must follow specific
Canadian Federal and Territorial Government
requirements and regulations.

All suppliers of reagents must include a data sheet
with the product which sets out the storage and
handling requirements for the specific compounds.
This requirement is a condition of sale as required
by the =ZARDOUS ?RODUCTS ACT (Canada) and the
CONTROLLED PRODUCTIONS REGULATIONS issuea under the
Act . The safety labels reffuired of the suppliers
advises the user si:

the name of the product
the appropriate hazard symboi (s)
the risk description, (i.e.) flammable,
irritant to eye and skin
precautionary measures for F.andling and
storage
first aid measures in case of emergency

All tannery employees should be trained in the use,
handling and emergency response to accidents with
the reagents needed for zanning.

,
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4.6 Environmental Mana~ement  Plan

Environmental Audit

A useful management zcoi :s z he environmental
audit . This silould not cniy review compliance with
guidelines but also should look at wider aspects,
such as reporting, operation and staff training.
Through such techniques tannery management can

become more aware of its general ability to achieve
a high level of environmental performance in all
areas of concern; . The following Environmental

,-k~~’~iist ~~rAwareness . . . . . . Tf?anagemenc , as s hewn 53

Table 4.1, is recommended.
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Table 4.1

ENVIRONMENTAL AWARENESS CHECKLIST FOR MANAGEMENT(’)

;nvircnmentai Environmental objectives
)riori~ies and have been cieariy defined;
)olicies Environmental issues of air, water and

soil pollution are understood;
Environmental impacts of chemicals,
wastes and noise are ‘Jnaerstooa;
:<nowieage Gf zh.e naticnal and
~e~rit~riai envl~ Gnmentai programme is
up-co-date.

!anagement Environmental and safety
responsibilities are clearly allocated;
Staif training programmed are defined
and carried out;
Environmental news updates are received
and used;
Monitoring results are regularly
received and acted upon;
Staff incentive schemes exist for safety
and environmental performance.

RegulacGry Pollution regulations - air, waste,
Re~irements and soil standards are :<nown;

:<eaith regulations ‘NorkpiaceJ =re
known;
Chemical regulations (handling,
transport and labelling) are known.

Operational Waste audits are
Information periodically carried out;

Chemical safety data are available;
Analytical procedures are understood;
Laboratory and trained personnel exist

on-site;
Monitoring data are compiled and
submitted according to a schedule;
Monitoring data are checked by personnel

with appropriate responsibility”

,
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Table 4.2
STEPS IN CARRYING OUT A WASTE AUDIT

PFASE 1: Understand the process in the plant

● List unit processes
. Construct a process flow diagram

py’i~~ ~: Define the process inputs

● Determine resource usage
● Check storage and handling losses
● Record waste usage
. Determine current level of waste reuse

PHASE 3: Define the process outputs

. Quantify the process outputs

. Account for waste water flow and
strength

● Document wastes stored and disposed of

PHASE 4: Carry out a materials balance study

. Summarize process inputs and outputs
● Work out materials balance for unit

processes
● Evaluate the itiaiance of materiais
● Refine the materials balance

PHASE 5: Identify waste reduction options

. List the obvious measures
● Examine the problem waste streams
. List the long-term options

PHASE 6: Implement an action plan

● Carry out a cost/benefit analysis for
opt ions

● Select measures for immediate
implementation

● Start action on long-term measures

Adapted from: llIndu~trial Waste Audit and Reduction

Manuall’, Ontario Waste Management Corporation
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5.0 ENVIRONMENTAL PRINCIPLES

The Internacisnai ~cunc~l ei T a n n e r s ‘ICT) has

prepared a. scacemenc cf environmer.cai  prirLcigles  to

serve as a moaei ~cr zhe z=nninq laciuscry. It is

recommen.aea that =ke emerglr.g Northwest
Territories ‘ industry adopt the ‘-T.-. principles

outlined in Appendix 3.
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(\ Dpenatx ONE

Selected IIlustrat[ons  ofsumps.

Adaoted from fndtan  ana Northern Affatrs  Canaaa 1986i
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Appendix TIJO

Effluent settling tanks and lagoon

Ground LevelBaffle Plate

/

Drain from
~OVerfloW to lagoon
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------ ---.“-----  ----- ----- .----- ------
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APPENDIX S
.’ .;\

oooratlonal  Secrotanat

186 High Street, Lowos.  Eaat Susaax.  BN7 2NPEngtand. Telephona  & F*x: (0273) 472149 Telax: 878149 Br~en G

STATEUENT  OF THE INTERNATIONAL LEATHER lNDUSTRY  PRINCIPLES
FOR IMPROVED ENVIRONMENTAL, HEALTH AND SAFETY PERFORMANCE

T h e  leather i n d u s t r y  a c c e p t s  r e s p o n s i b i l i t y  f o r  taking “its own i n i t i a t i v e s
to s a f e g u a r d  the  env ironment , hea l th  and  sa fe ty  in a d d i t i o n  t o  c o m p l i a n c e
with t h e  l a w . It r e c o g n i s e s  chac such  i n i t i a t i v e s  a r e  a  c i v i c  o b l i g a t i o n
a s  well a s  g o o d  t)usinegg and m a r k e t i n g  p r a c t i c e .

T h e  I n t e r n a t i o n a l  council o f  T a n n e r s  h a s  p r e p a r e d  t h e  f o l l o w i n g  s t a t e m e n t
o f  p r i n c i p l e  i n  o r d e r  c o  e n c o u r a g e t h e  i n d u s t r y  in t h e  d e v e l o p m e n t  a n d
implementat ion of performance improvement programs.

A8aociations and companies  should: -

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

b e  s e n s i t i v e  a n d  r e s p o n s i v e  t o  p u b l i c  c o n c e r n  a b o u t  p o l l u t i o n  a n d  t h e
e n v i r o n m e n t a l  i m p a c t  o f  l e a t h e r - m a k i n g  p r o c e s s e s ;
promote an individual comitment to protect health, safety and the
e n v i r o n m e n t  amongst all levels o f  m a n a g e m e n t  a n d  e m p l o y e e s ;
aasess  a d e q u a t e l y  the e n v i r o n m e n t a l , h e a l t h  a n d  s a f e t y  i m p l i c a t i o n

o f  n e w  a n d  m o n i t o r  t h e  e f f e c t s  o f  e x i s t i n g  p r o d u c t s , p r o c e s s e s  a n d
o p e r a t i o n s - a t  a l l  stages o f  s u p p l y ,  p r o d u c t i o n  a n d  m a r k e t i n g ;
ddGpL,  use and  encourage  the supply  ~f proce.ssea, o p e r a t i o n s ,  chemicala
a n d  materials  which have low-risk e n v i r o n m e n t a l ,  h e a l t h  a n d  s a f e t y
i m p a c t s ;
a d v i s e  all levels o f  s t a f f  o n  t h e  s a f e  u s e , s t o r a g e ,  h a n d l i n g ,  t r a n s -
p o r t a t i o n  a n d  d i s p o s a l  o f c h e m i c a l s  a n d  other p o t e n t i a l l y  h a r m f u l
p r o d u c t s ;
f o s t e r  c o o p e r a t i o n  b e t w e e n  a p p r o p r i a t e  t r a d e  s e c t o r s  ( h i d e ,  s k i n  a n d
l e a t h e r  s u p p l i e r s  a n d  p r o d u c e r s  a t  a l l  s t a g e s  o f  t h e  s u p p l y  a n d
production chain, equipment,  chemical and other manufacturers and
a n c i l l a r y  g r o u p a )  in o r d e r  t o  i n i t i a t e  a c t i o n  o n  e n v i r o n m e n t a l  m a t t e r s
w h e r e  a  j o i n t  approach m a y  be e f f e c t i v e  o r  n e c e s s a r y ;
c o n d u c t  a n d  s u p p o r t  r e s e a r c h  t o  r e d u c e  p o s s i b l e  d a m a g e  t o  p e o p l e  a n d
t h e  ●  n v i r o n m e n t  from leather  i n d u s t r y  p r o d u c t s ,  p r o c e s s e s  a n d  w a s t e
m a t e r i a l s ;
e n c o u r a g e  t e c h n o l o g i c a l  t r a i n i n g  a n d  e d u c a t i o n  i n  low w a s t e  t e c h n i q u e s
w h i c h  are envircjmentally f r i e n d l y  a n d  r e d u c e  t h e  r i s k  o f  h a r m  t o
workers , cus tomers  and the  publ ic ;
p r o v i d e  i n f o r m a t i o n  to e n a b l e  a u t h o r i t i e s ,  e m p l o y e e s ,  c u s t o m e r s  a n d
the publ i c  to  unders tand  any  potent ia l  h e a l t h , s a f e t y a n d  e n v i r o n -
m e n t a l  e f f e c t s  o f  t a n n e r y  o p e r a t i o n a  a n d  p r o c e s s e s ;
c o o p e r a t e  w i t h  a u t h o r i t i e s  a n d  o t h e r s  t o  e n c o u r a g e  t h e  d e v e l o p m e n t  o f
sound 1 y
w o r k e r s

b a s e d  p r a c t i c a l  l a w s  a n d  r e g u l a t i o n s  t o  s a f e g u a r d  t h e  p u b l i c ,
and  the  env ironment .

6 June 1990
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SCH~ATIC OF THE TANNING PROCESS
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