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ACRONYMS, ABBREVI ATI ONS & GLOSSARY

Aer obi c:
Anaer obi c:

Bat i ng:

Beamhouse:

Bi ochem ca
Oxygen
Denmand (BOD) :

Chem cal
Oxygen
Demand (COD):

CSA :
Deliming:
Dewatering:
Di sposal :
DS .

Envi ronment al
Criteria:

Enzyne:

Associ ated with oxygen

W t hout oxygen /

Manuf acturing step which follows |imng and
precedes pickling. The purpose of bating is
to delime the hides, reduce swelling, peptize
fibres, and renove protein degr adati on
products.

That portion of the tannery where the hides
are washed, lined, fleshed and unhaired, when

necessary, prior to the tanning process.

A nmeasure of the quantity of oxygen which may
be consunmed while biologically degrading the
organic constituents. The test is carried out
over five days and the result express as BOD..

A neasure of the quantity of oxygen consuned
during chem cal oxidation of the constituents
of an effluent wi th potassium bi chromate.

Canadi an St andards Associ ation

Process which renoves line from hides comng
fromthe beamhouse.

Process of renmoving a large part of the water
content of sludges.

Act of discharging a waste or effluent into
t he envi ronment .

Di ssol ved Solids

Designate the level of pollutant at which a
particular environmental wuse or quality is
substantially unaffected.

One of a large class of conplex proteinaceous

substances of high nolecular weight formed in
and produced by living matter.

(ii)



ACRONYMS, ABBREVI ATI ONS & GLOSSARY (cont’ 4)

EPA :

EPA St andar ds:

G\W or
G NW.T :

G ain:

S
| NAC :

Leat her:

PH !

Pi ckl i ng:

Pol | uti on:

Put r esci bl e:

Proteinaceous
Oor Proteinous:

Envi ronnental Protection Agency of the United
States of Ameriice. -

A legal level of pollutant set by EPA

CGovernnment of the Northwest Territories

a) the outer, or hair side, of a hide or
skin that has been split into l|ayers; or
b) the pattern visible on the outer surface

of a hide or skin after the hair or wool
has been renpved.

Hydr ogen sulphide gas or rotten egg gas
Indian and Northern Affairs Canada

A general term for hide or skin which still
retains its original fibrous structure nore or
less in tact, and which has been treated so as
to be non-putrescible even after treatnent
W th water.

Nort hwest Territories

Measures acidity; a pH of 7 is neutral.

The process that follows bating, whereby the
skin or hide is imersed in a brine and acid
solution to bring it to an acid condition. It
prevents precipitation of chromum salts on
t he hi de.

A state that occurs when the natural
assimlative capacity of the environnent is
exceeded, resulting in illness or death or
organi sns, and undesirabl e ecol ogi cal changes.

Li able to decay and rot.

Adj ective of noun “protein”.
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ACRONYMS, ABBREVI ATI ONS & GLOSSARY (Cent’ d)

Retanning:

Samyi ng:

Synt ans:

Total Solids:
TSS :

Tr eat ment :

UNEP/IPO :

UNIDO :

Wet Bl ue:

The process of subjecting a skin, which has
been first nore or |ess conpletely tanned by
one process or one kind or blend of tanning
materials, to a Ssecond tanning process
involving similar or, nore usually, different
t anni ng agents.

Renoving noisture and residual t anni ng
sol uti ons.

A tanning agent, typically sulphonated
products of phenol, cresol and nepthalene, or
resins derived from pol yuret hane or

polyacrylic aci ds.
Refers to both dissol ved and suspended sol i ds.
Total suspended solids

Reduction or change in the | evel of
pol | ut ants.

United Nations Environnment Progranilndustry
and Environnent Ofice.

Uni t ed Nat i ons | ndustri al Devel opnent
Or gani zati on.

Termfor a hide or skin which has been chrome-
tanned and | eft wet.

(iv)




1.0

1.1_Obiective

)

| NTRODUCTI ON

The objective of these Quidelines is to
provide the Northwest Territories (NWT)
tanning industry with an indication of the
nat ur e and pot enti al i npacts on t he
environment and the surrounding region from

construction and operation of |eather skin
t anneri es.

1.2 Saurce
One of the principal sources used in preparing
these @uidelines is a recent report®™ by the
United Nations Environnment Programme (UNEP,
1991) entitled “Tanneri es and t he
Envi ronment " . Were appropriate, the fornat
of the UNEP guidelines has been followed  ip
or der to provi de conpatibility Wi th
| nt er nat i onal st andar ds. The  nuneri cal
criteria recommended by the U. S. Environnental
protection Agency (EPA) has been adopted as
reported in the EPA guidelines by Eidsness et
al @. Subsidiary EPA docunent *‘3), was al so
extensively consulted. Qher docunents used
in this study are listed under “References”.

1.3 Background

The potential for a commercial tannery in the
Nort hwest Territories to provide raw nmaterials
for use by local artisans has been recognized
for many years. This scenario has al so been
recogni zed for many third world countries and
with the aid of Wrld Bank capital and United
Nati ons advisors, many of the hides produced
from the slaughter of cattle, sheep and goats
in the third world have becone part of a
gl obal |eather industry and market that knows
no boundari es. These devel opnents on the
gl obal stage have produced reports and
speci fications, sone of which were reviewed in
preparation of this report.® =,

In addition to reviewng tannery literature
and specifications, Waste disposal strategies
that are in place for handling mxed waste
streans including significant volumes of
ani mal parts were also exam ned. Thi s



e et

exam nation included the Fraser Valley where
domestic wastes from wurban and sem-rura

suburbs are mxed with effluent from industry
and food processing plants and treated to the
first and in some cases, the second stage by
the Greater Vancouver Regional District. Also
reviewed was the rel ationship between the Cty
of Ednonton and the Province of Al berta where
regul ations to the provincial Cean Water Act
are under revision and have specifically
addressed the effluent of Dom nion Tanneries
Ltd. in Ednonton

Finally, a thorough exam nation of the tanning
industry practices in the USA were conducted
by review ng the docunent produced by the U S
Envi ronnmental Protection Agency (EPA) at the
conclusion of their review of the |eather
tanning industry in the US. from which it
devel oped national tannery guidelines. ‘2).
Di scussions were also held wth Domnion
Tanneries in Ednonton who have progressivel
nmodified their processes Wth the goal o
el imnating al | envi ronnental |y har nf u
effluent products fromtheir operations. They
are in the final stages of that process now
and expect soon to be using only water soluble
reagents in al | their t anni ng” and
“finishing” stages of |eather production.

This report is a synthesis of findings which
are adapted to an NW setting. I n proposing
guidelines it a8 recogni zed t hat NWI
comunities do not have the sane nunicipa
infrastructure that was encountered in the
course of the research. It is hoped however,

that the accomobdati ons proposed in the draft
guidelines will receive serious consideration
and objective and constructive criticism so
t hat a consensus can be achieved for

gui delines to assist proponents of comercial
tanneries in the NW

This report is organized into the separate
stages of the tanning process that produces a
stabl e end product. Each stage is described
individually with respect to operations that
have inplications for environmental quality.

Stages that do not involve reagents affecting
the effluent recelving environnent are no

di scussed. Envi ronnent al guidelines are
devel oped in a separate section .



2.0 OVERVI EW OF TANNING TECHNOLOGY AND

2

1

PROCESSES

The Science & Technology Of Tanning

Tanning is an ancient technology which uses
physical and chem cal processes to convert raw
animal skins into l|eather, either with the
hair on or clean. Recent advances in
producing a variety of |eather products have
come mainly in the finishing details rather
than the basic tanning chem stry, which is the
preservation process.

In scientific terns, tanning has been defined
as the process by which the putrescible
proteinous matter, hide or skin, is nade non-
put resci bl e. Accor di ng to‘Santapﬁa_et al =,
in order to ensure oOptimum physical and
surface characteristics in |eather naking,

several pre-tanning operations which influence

the reactions involved in tanning, @f€ as
foll ows:

(a) the dehydration or soaking of the raw
ski n whi ch had been preserved;

(by the 1oosening wuw of hair and flesh
t hrough a |imng operation, consisting of
a treatnent wth infusions of calcium

hydroxi de and ot her nucleophilic reagents
like sodium sulphide to break ~ the

di sul phide bond, in the hair protein;

(c) neutralization of alkali ~— during a
deliming operation by treating with an
acidic salt, such as anmmonium chloride or
ammoni um sulphate;

() solubilization of unwanted proteinous

matter by an enzymatic treatnent during
bati ng; and,

(¢) pre-conditioning of the acidity for
m neral tanning through treatment with a
mneral acid like sulphuric acid and a
neutral salt (e.g. sodium chloride) in
pi ckl i ng.



The ultinmate objective of the tanning process
is to convert raw, perishable skin into
| eather by a chemical preservation process.
This is achieved by chemical means in which
the preservative is bonded to the collagen
fibres in the skin tissue. Depending upon the
end use of the leather, tanning or permanent
preservation nay be affected by one of the
foll owi ng net hods:

(1) Chrone t anni ng using  sufficiently
basified salts of chromum 111 for
general purpose, light leather. This is

the nost widely used process in producing
conmerci al | eat her

(2) Vegetable tanning using aqueous infusions
of polyphenotic type naterials of plant
origin as the source of mneral salts,
needed to preserve the connecting tissues
in ani mal skins. This process is used
for especially heavier |eather such as
saddl es and shoe sol es.

(3y Tanning wth aldehydes or oil tanning
using the oxidation products of an
unsaturated oil like fish oil for
specialty | eathers.

(4 Aluminum or zirconium tanning using
sufficiently nmasked salts of al um num and

zirconium for white leathers and pelts
with hair on.

(5 Traditional tanning utilizing the natura
mneral salts of animal tissue, and in
many cases urine, for general purpose
| eat her .

(6) Conbination tanning nethods in which a
j udi ci ous combi nati on of t he
af orenentioned nethods is used to take
advant age of various tanning processes.

After tanning, the hides are usually further
processed according to their intended end use,
consisting of trimming, dyeing, buffing and
surface coating.(l)



22 The Process Technology Of Tanning

There is no single process for producing

| eat her. Depending on the prevailing
ci rcunst ances, different options for unit
operations are used. Accordingly, different
wast es are produced, and di fferent

possibilities are encountered in the re-use or
conversion of residues.™

This report focuses on the chrone tanning
process that has becone the nost w dely used
pr ocess in producing conmer ci al | eat her.
Recent trends in the chem stry and technol ogy
of chrome tanning including the nodifications
in the pre-tanning process are described in an
excel l ent review by Santappa et al ‘5].

The following sections discuss the nmgjor

stages of the tanning process and identify the
significant chem cal inputs and wastes.

The overall process divides naturally into
four stages:

Storing raw hides or pelts in a manner to
pr ot ect t hese raw nmaterials from
put refacti on.

Hi de cleaning and preparation for tanning
(al so known as Beamhouse) .

Tanning or converting the hide or skin
into | eat her t hat shoul d resi st
putrefaction indefinitely.

Post - t anni ng activi&y:_ re-tanning, fat
liquoring, drying and finishing.

Each of these stages are discussed in greater
detail bel ow

221 Storing Raw Hides and Pelts

| nput
Raw material :

The raw hide which in the case ©Of muskox
shoul d have had the hair and wool renoved for
further value added processing and creative
effort by a northern artisan. In the case of

5




seal, caribou and noose the hair would be on
because it has very little value in a
comerci al sense. In the case of furbearing
species the pelt would be preserved. Severa
storage strategies are effectpve In tenporary
preservation of the raw skin.

Freezi ng:

Nothing is added to the raw material and care
must be taken to ensure the material remnains
frozen to ensure the final product’s overall
gquality is not dimnished.

Dryi ng:

This nethod has been used traditionally in the
N.W.T. since the conbination of dry pelts and
cold temperatures  preserved t he pel t
sufficiently to get it to market or to the
traditional ~tanning process. Dried untanned
skins are at risk of spoiling in the northern
sunmer season. The maj or drawback of drying
is that the process Mmust be reversed during
tanning - i.e. dehydrating, which requires
| arge vol umes of water

Sal ting:

This is the nobst common Storage nethod used
for commercial skins that do not go to tanning
from the animal carcass within 24 hours.
Normal salt (NaCl) is sPread over the skin
which has been drained of blood and other
noi st ure. Salt (50% by weight of the skin) 1S
spread over the flesh side of the skin and
successive skins are piled Up for storage.
This form of storage can preserve the skins
for periods of six nonths or nore dependi ng on
envi ronnment al conditi ons.

Process

No processing is involved in storage of skins for the
period required to get the skins from the slaughter
site to the tannery.

out put

Raw skins are either frozen, dried or salted. I'n phe
case of salted skins, the storage site nmay recelive

bl oody brine draining fromthe pile of skins which may

6




dry and recrystallize. On handling the salted skins
for shipping to a tannery, much of the remaining free
salt will shake free fromthe skins and accunul ate for

| ocal disposal.
Chenicals include: Sodi u)m Chloride - Common Salt.

2 2 92 H de Cleaning and Preparation for Tanning
Beamhouse

At this stage the hide is prepared for tanning by
cleaning and conditioning and ‘ensuring the correc

noi sture content. Sever al steps are involved in

preparing the hide or pelt for tanning. Each starts wth
the same raw material, hides from storage.

| nput
Raw material :

Raw hides or pelts that have been stored
frozen, dry or salted.

Process

Soaki ng:

All hides and pelts are soaked in water for a period to
renove dirt, blood and salt from the raw material.
This is usually done in rotating drums resenbling a
concrete mixer, in order to rehydrate the skin.

If the final product is to be a fur, the raw pelts are
drained and ready for the bating process.

Effluent: Dirty water with blood and salt.

Chenical s include:® 0.2-2.0 g/1 of sodi um hydroxide,
sulphide, Up to 1 g/1 sodi um hypochloride and/or 0.5-2.0

g/1 wetting agents, emulsifiers, surfactants and enzyne
prepar at i ons.

Liming, unhairing and fl eshing:

If the final product is to be leather, the wet skin
with the hair on is immersed in a bath of concentrated
hydrated lime, blended wth sodium sulphide, which
softens the hard outer l|ayer of skin and |oosens the
hai r. It also digests tissues that are not skin like
gl ands and bl ood vessels which cannot be converted to
| eat her. As a result, the process opens the fibre
structure and “plunps” the hide. After a period of

7



soaki ng (approximately 18 hours) in a high pH bath, the
raw material is removed to a drum for hair and flesh
renoval . These tissues may al so be renoved manually.
This process is responsible for the major part of the
COD | oad /from a tannery.

The fleshing of the limed hides is perfornmed by

mechani cally renoving the adipose tissue from the flesh
side of the hide.

In some cases fleshing is.carried out immediately after
soaking, which is called green fleshing.

Effluent: Hde, hair and fleshing scraps, which should
be treated |ike solid waste. An alkaline slurry with
a high calcium concentration containing hair.

Chenical s include:® 2-10% calcium chloride (line), 1-

4% sodi um sullphide, sodi um sulphyéirate Sorre caustic
soda may also be used. ecent [y, enzymatic

preparati ons have found increasing use.
Deliming:

Lime from the hair renoval process is wasned from
the hides with water and ammonium hydroxide in
either a pit or in the sane rotating drumthat have
been used for the preceding stages of the process.

The renmoval of line fromthe pelt is necessary.to
avoid interference with the subsequent tanning
st ages. (Washing requires copious quantities of
water) . Thorough  washing is followed by

neutralizing chem cals.

Effluent: A slurry containing hair and tissue scraps.

The acidification of liquids still containiq& i?lghide
may generate toxic hydrogen sulphide gas. thprior
treatnent using hydrogen peroxide or sodi um bisulphate
(which is Che%pe¥) 90 BRI AFLES PheS oSl iohFas bR S
probl em can be avoided.®

Chem cals include™ : 0.5-2% acids, (sulphuric,

hydrochl oride, lactic, formc, boric and m xtur Sam

aci di ¢ salts, ammoni um chl ori de or, sulphate, S0
bisulphite, hydrogen per oxi de. he uSe of’ carbon

di oxi'de (co,) instead of ammonium salts avoid the
rel ease of ammonia in the effluents.

Bating:

The drained hide or pelt is imrersed in a bath to which
a protein digesting €nzyne is added to conplete the

8
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renmoval of non-collagen tissues that cannot be reanEd
manual |y or mechanically in the rotating druns. The

enzynmes used are usually synthetic products which nini?
nat ur al enzynes found “in digestive systens o0

carni vores and ommni vor es.

The enzymatic process has a pronounced effect on the
grain of the pelt, and on the general run and stretch
of subsequent | eathers. Current enzymatic treatnent

enploys 0.5% bating material from 30 mnutes to 12
hours.

The bating material is typically conposed of ('): 50% wood

flour or other carrier, 30% deliming agent (anmoni um
chloride) and 1-5% pancreatitc enzyne.

Pi ckling:

The basic pH of the hide is neutralized and the raw
mat erial brought to a slightly acidic state by soaking
the clean, hair and flesh free hide in a bath of acid.

The hide is then prepared for converting the unstable
collagen fibres into |eather.

This final pre-tanning operation adjusts the pH of the
pelts, thereby sterilizing the skin, ending the bating
action, and inproving penetration of the subsequent
t anni ng operation.

Effluent: This process neutralizes the alkaline effluent
of the previous stage producing a near neutral effluent
with a high hair control and stable precipitated salts
from mxing acidic and basic sol utions.

Chenicals include(’): 5-10% comon salt (sodi um chloride)
or sodi um sr.glz):.hate; 0.6-1.5% acl d (sulphuric,
hydrochloric ¢, acetic or formic, or nixtures). Possibly

smal | anounts of fungicide such as thiobenzothiazol.
2.2.3 Tanning

Tanning is the stabilization of the collagen structure
of the hide, using natural or synthetic chemcals. In

addition, tanning inparts a particular “feel” to the
resulting leather(l). Only one step is involved in the

tanni ng stage of the overall process.

I nput

Raw naterial: Pickled hides are soaked in water,
usually in a rotating drum



Process

Tannins of vegetable or nineral origin are added to the
drum In cases where the end product is hard saddle
| eather and where small amounts of furs are being
tanned, vegetable tannins can be used to preserve the
natural fibres in the hide. In commercial tanneries
producing leather for a multiplicity of end uses a
m neral tanning agent is used, usually chrom um The
envi ronnment al guidelines wll assune that t he
comercial tanning process intended for the NW is a
m neral based chrone tan process.

The hides are soaked in the rotating drumfor a period
of up to eight hours. In this stage the tanni ng agent
chromium powder (Cr,0,), is added to the bath and
absorbed into the hide and chemically bonded to the
collagen fibres thereby permanizing them and preserving
the | eather against natural agents of decay.

out put
Pr oduct :

Leather called “wet blue” at this stage which
fairly describes the raw product. It is a netallic
bl ue colour and very swollen as it has taken on a
| arge vol une of water and chrone.

Ef fl uent: A coloured effluent containing unused
trivalent chromum No solid wastes are directly derived
fromthe tanning process. Subsequent Washing rel eases
unfixed chemcals fromthe hide - sone effluents may be
toxic; all are potentially polluting®. Treatnent of
effluents results in the production of sludges which nust
be disposed of in a manner that does not create a
secondary form of pollution.

Chemicals include}’

(a) Chrone tanning: 8-12% of pelt weight of chrone
tanning salt, and as little as 5-6%for |ow chrone
rocesses (basic trivalent ~chromum sulphate
ydrated conplexes - 22-25% C,0,), 1.0% sodium
bi car bonat e (basifying agent to adjust pH), 0.1-
0.5% maski ng agent - sodli um formate; phthalate Of
salts of dicarboxylic acids, 0.1% fungicide if
product is to be stored/transported in wet Dblue
condi tion.

(b) Yegetable tanning: Substances used are typically
-30% of commercial tanning extract (bark or wood
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of tree, agueously extracted) , often sulphitated,
then spray dried or concentrated.

(¢c) tans: 1-25% of pelt weight of syntans are
normal Ty enpl oyed,; material s are " typically
sulphonated products of phenol, cresol and
napthalene, or resins derived from pol yurethane or
polyacrylic acids. (Not e: syntans are enployed

alone or in association with chronme and veq$tablF
tannins either for retannage or as principa

tanning agents for certain specialty |eathers).

(d) lMe _tanning_materials: A& wm nu titani um
and zirconium salts, cod oll CHE"DPE), glutar-

aldehyde. Formaldehyde (for chanmois) is no longer
recommended for use due to its toxicity.

2 2 4 Past Tanning Activity

This stage determines the final qualities of the |eather

and the steps in it depend largely on the e roduct for
which the leather is intended. ih the wet %?“g condi tion

the individual hides are drained, snoothed, split into
two sheets in the case of heavy hides, and shaved to a
consi stent thickness before the leather i1s returned to
the drunms for further treatnent.

[ nput

"Wet blue” |eather or Jleather with other tanning
materials if alternative tanning nmaterials were used.

Process

Fol | owi ng tannage, Certain mechanical operations are

performed to level the surface of the irregular natural
material (1)

Sammying by nachine (pressurized rollers) to remove

moi sture and residual tanning solutions; splitting by
machine, if not carried out in lime condition; r

shaving whereby substance is levelled, '[N€ Surplus
material yielding a waste Oof small fragments (rather

than the sheet-like material obtain from splitting)
and, trimming.

Effluent: These operations yield a conbination of solids
and squeezed out water.

Chenmicals include: Unfixed tanning chem cals.
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Post _Tannin Retanning:

This involves further processing Of the stabilized
col | agen network and may conprise @& further tannage.

Any chemcal treatnment is mld and precautionary in
nature to ensure that any raw hide exposed in the
Sp| itti ng process Is t anned before t he process of
A small amount (conpared to the tanning stage) of
chrome powder IS introduced to the wash for a short
period. The remainder of the process is donina%ed bg
adding oils, dyes and pigments to the leather. IhI'S
done in varying tenperature and noisture mediuns,
depending on t he desired quality and colour of the
fini shed |eather.

Effluent: Raw solid wastes are produced and the aqueous

effluents do not generally contribute significantIyT%Q
the overall |oad of Pollutants from the tannery. _

properties of this effluent are simlar to the tanning
stage effluent.

Chem cal s used (% of shaved weight) include(’):

neutralizing; 1% mild alkali or syntan;

retan: a W de range of tanning material, previously
di scussed

- dye: 1-6% acid, direct, basic, or specialty dye stuff
- fat liquor: 3-10% sulphonated fish, vegetable or animal
oils, mneral and synthetic oils.

Dryving and Fini shing

The |leathers are either sammed or staked to renobve
nmoi sture, then dried.

This takes the natural stretchi ness out of the | eather
and renoves the remaining free nmoisture from the
| eat her, Wwhile under controlled tension, through a
heated drying room The final finishing process
i ncl udes nechanical treatnent of grain and flesh,

foll owed by application of surface finish.

Leat her intended for the fine garnent, quur%_luggage
and other up market itens IS sorted out at this point

and subjected to the colouring process. [€ré colours

are sprayed onto the sheets of  |eather an? fixed by th
addition of mordants, fixatives and Tacquers "t

impart the permanent colorfast properties to the
| eather that are expected of it in this market. NS
process is done in facilities resenbling an auto body
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shop paint booth with sprayers and bl owers venting the
fumes but on a snaller size scale. From here the
sheets of leather may go to a Stamping or plating
machi ne where a surface pattern may be pressed into the

top grain to inpart a desired surface effect onto the
| eat her sheet.

Effluents: The major environnmental problemin finishing
I's undoubtedly air em ssion of solvents. Sone aqueous
sol utions may be ?enerated. Solid waste may arise from
trinmmngs and buffing dust.

A list of common chemcals used in leather finishing is
given in the follow ng table(’):

TABLE 2.1
CHEMICALS USED I N LEATHER FI NI SH NG

Bu tano

Ethylmercap tan

Et hyl acetate

Ethyleneglycol

Butyl acetate

Methylbutylke tone

Isobutyl acetate

Methylethylke tone

Formc acid

Perchloroethyl ene

Monochlorobenzene

Toluene

Cyclohexane

Trichloroethyl ene

Di -i sobutyl ket one

Xyl ene

Ethylbenzene
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2.3 summary_of the Tanning Process

The nmjor stages of the tanning process are_ described
in the preceding section identifying the significant
chemical inputs and wastes.] A summary of the tanning
process is illustrated in Figure 1 showing a process

flow chart for the mpjor steps in taking raw ani nal
skins to finished |eather.

Wil e such a sunmary is useful to gain an overvi ew, of
the operations, the process sequence rmay vary for
specific applications resulting in different waste
streans. In a typical Northwest Territory tannery, the
tanni ng process and sequence | ndicating ‘waste strearms
may follow the schematic shown in Figure 2.

It is to be noted that the mmjor tanning stages shown
in Figures 1 and 2 are very simlar but there are

differences in process sequences. For exanple, in
Figure 1, the fleshing operation is performed after
soaking or unhairing by limng. N contrast, in Figure
2 the fleshing is perforned-beie%e unhai ring and linmn

- known as “green fleshing”. heref or e, he tannin

process sunmary described here shoul d be considered as
illustrative.

Exanpl e:

St age- by- Stage Description Of a Northwest Territory
Tannery.

This exanple describes the water and reagent inputs and
effluent outputs for tanning a batch of 100 nuskox
hi des from storage with hair renoved by shearing. The
data are based on a schedul e prepar ed for t anni ng
cattle hides and is adjusted for nuskox by taking a
quarter of the materials required for tanning beef
hi des. For nore detail the reader is referred to the
titles cited in the references.
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4 kg calcium formate

10 kg sulphuric acid diluted
in a 10% aci d sol ution

EX3MRLE OF MIIQXNY TANNRRY
STAGE | NPUTS OUTPUT
Joaking 2000 1itrgs of warm water Dirty water containing the
_ remants of inputs
1 kg sodi um sulphide
1 kg wetting agent
.5 kg disinfectant
Liming and 2000 litres of warm wat er Al kal i ne wash water _
Fl eshi ng cont ai ni ng sulphides, cal ci um
40 kg hydrated lime and calcium salts, hair and
scraps of tissue and hide
20 kg sodi um sulphide
10 kg salt
Deliming 1000 1itres of water Al kaline wash water, rich in
calcium with sone anmoni um
16 kg ammoni um sulphate sulphate
Bating 1000 1itres water Al kaline wash water
8 kg. synthetic bate
Pickling 40 kg salt midly acidic wash water

Chrome Tanni ng

65 kg chronme powder

MIdly acidic wash water rich
in trivalent chrom um

nwet bl ue” .

product that the leather is to becone. . ,
carefully sorted and then dispatched according to the intended end use

At this stage the |eather produced is stable and can be stored indefinitely as a
" Few products are nade with this raw material, but rather it i's now
ready for finishing.

The processes involved in finishing depends on the end

The sheets of

| eather are therefore

Ret anni ng, Dyeing
and ratliquoring

2500 1litres water

30 kg tanning agents
i ncluding chrome powder

s kg various dyes and
mor dant s

25 kg natural oils with
addi t'1ves

MIldly acidic coloured wash
water “rich in chromum the
oils with their sulphite
additives are all taken up in
conditioning the |eather

Finishing

Various fixatives, solvents
and waxes are erayed_onto
the leather to help pigments
penetrate the |eather for
permanent colorfast quality

Applied in a vented spray
hood similar t0 a paint Shop
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2 4 Conposition of Tannery Chenmicals and Effluents

The mejor chenicals used in the tanning process are

shown in Table 2.2 - adapted from’’ UNIDO (United
INations Industrial Devel opnent Organization) . Q her
chemicals used, in nore mnor quantities, have been

mentioned in Section 2.2.

Table 2.2
ceeMIcaLs USED IN THE TANNI NG PROCESS
(Source: UNIDO)

Heav

Leat Ker Leather
kg per 100 kg of

raw hides
ieneral Purpose Chemi cal s
Sodium Sulphide Na,S 3.0 3.0
Cal ci um Hydr oxi de Ca (OH) , 4.5 é-g
Hydrochl oric Acid (Con) HCl 0.3 .
AmmDni um Sulphate (NH,) .SO, 2.0 2.0
Sodi um Bisulphate NaHSO, 1.5 1.5
Sodium Chl ori'de Nac€l 10.0 10.0
Cal Ci UM Formate Ca (COOH), 2.0
]dphurlc Acid (Con) 96% H,S0, 4.0 421.8
i um Car bonate Na,CO, .
SOd:Lum Sulphite Na,SO, 2.0
sagic Tanning Materials
Chrone Salgts . Cr, (S0,), 10.0
Veget abl e Tani ng Materials 12.0
Perfgmes ce Chem cal s 0.8 0.8
Bactericide 0.3 8.%
Synt ans 10
Fat Liquors .
kg per 100kg
shaved
wei ght
Dyeing Auxiliaries g-g
es .
I ni shes 4.0

Due to the variety reci pes, and changes |n fashlons
colours, ¢tc. he actual anounts of chenicals and

tanning materials per unit Of hide vary within rather
wide ranges. The unit values given in the table should
be considered as illustrative only.
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The conposition of a typical, untreated conbined
effluent is characterized by high oxygen demand and
high salt content, and is strongly alkaline. It also
contains a high level of suspended solids and possibly
a persistent high |load of chrome. Level s experienced
in an actual tannery will vary to sone extent from
t hese val ues depending for exanple on water use, etc.
The environnmental significance of these paraneters
varies with the circunmstances and the environnental
sector involved.

Table 2.3 shows the conposition of a typical, untreated
conbi ned tannery effluent - adapted from UNIDOW™.

Table 2.3

COVPCSI TI ON OF TYPI CAL  UNTREATED
COVBI NED TANNERY EFFLUENT.
Units are ng/1 Unless Ot herw se Indicated
(Source - UNIDO)

Par anet er Chrome Veget abl e
Tannag e Tannage
pH 9 9
Total Solids 10, 000 10, 000
Total Ash 5,000 6, 000
Suspended Sol ids 2,500 1,500
Ash in Suspended Solids 1,000 500
Settled Solids ( 2 h) 100 50
BOD; 900 1, 700
i e o
COD (K,Cr,0,) , ,
Sulphide 160 160
Total Nitrogen 120 120
Ammoni a N trogen 70 70
Chronme (Cr) 70 -
Chloride (d-) 2,500 2,500
Sulphate (SO,) 2,000 2,000
Phosphorus (P) 1 1
Et her Extractable 200 200

Table 2.3 gives an overview Of tannery effluent as a
whol e. While such a table is a useful indication of
the orders of magnitude involved, it should not talfﬁn
as general parameters for a specific plant. e
conposition of effluent depends in each case on the
types of processes enployed in the plant, and on the
vol une of water consuned.
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In addition to the strength of effluent, the total mass
of pollution produced can be estimted,  dependi ng upon
the quantity of material processed. _ labl'e 2.4%"shows
the approximate amount of pollution potentially
produced per tonne of raw nmaterial processed in a
typi cal plant.

[ Table 2.4
AMOUNTS OF POLLUTI ON FROM RAW NMATERI AL
(kg/t Unl ess otherwise Specifi ed)
(Salt Weight) (Source - UNIDO)
Par anet er Chr one Veget abl e Range
Tannage Tannage
Alkalinity (eqg/t) 750 750 350- 1250
Total Solids 675 675 250- 450
Total Ash 375 375 70- 200
Suspended Sol i ds 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
(00 D) 10 10
COD (K,Cr,0,) 220 220 120- 280
Sulphide 7 7
Total N trogen 10 10
Ammoni a Ni trogen 3 3
Chr one 4.5 max
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25 The Solid \WAst es

The volunmes of solid waste generated in a tannery is
dependent on the process used. However, an indication
of the percentage of solid waste arising from a typical

chrome tanning operation at various process stages is
shown in Table 2-.5 bel ow. (I)

Table 2.5

SOLI D WASTE CGENERATI ON

Per cent age

Tri nm ng 16.7
FI eshi ng 30.0
Chrome Shavi ngs 13.0
Chrone Split Waste 15.0
Buf fi ng Dust 0.3
Fi ni shed Trinm ngs 4.0
Sol i ds Suspended in Sl udge —21.0
Tot al 100. 0%

2 6 Ar Em ssi aons

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

(a) Odours: are caused by inproper control of
operati ons, poor mai ntenance of t reat ment

pl ants and deconposi ng accunul ated wastes. The
reduction of odours from these sources are
achi evabl e by a pr oper procedur e for

oper ational nmaintenance of the plant.

(b) Solvents: and other vapours from finishing
operations depend critically on the types of
chemcal used - for exanple see Table 2.1. It

is not uncommon to discharge (and emt) up to
30% of the solvent(’). Mbdern processes are able

to reduce this emssion to 3% in nmany cases.
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3.

0 ENVIRONMENTAL | SSUES

: L ¢ i d :

There are two major traditional public concerMS over
tannery operations. First, unpleasant odours; and
second, water pollution from untreated discharges.
Both problens can be solved by inplenenting proper

control action - for exanple biofiltration and effl uent
t reat nent .

QO her |ess obvious issues are_other poIIutgon, and
health and safety Issues. They arise t he

i ncreasing use of synthetic chemcals and fromthe use
of newer processing chenicals. These substances are
frequently toxic and may affect both human health and
t he environment.® The adverse environnmental inpact of
t hese substances can be avoided by properly designing
the tannery process systens.

Finally, the cross-nedia inmpact nust also be carefully
eval uat ed. It is to be noted that certain sinple

nmeasures to control pollution can themselves create
secondary environmental inpacts known as cross-nedia

i npacts. These inpacts include(?roundmater pollution,
soi | cont ani nati on, sl udge unping and” chem cal

poi soni ng.

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

2 Consideration of Sone Specific lnpacts

The main conponents Of the tanning process effluents

are discussed individually for each stage of the
overal | tanning process.

Storage Stage

For the skins, proper environnent and tenperature

controls are necessary so that the selected stor age
strategy is effective.

For waste and byproducts, frequent inspection of the
storage site should be done to clean up and di spose of
Sa't to prevent Corrosi on I n st orage faci [iti es due to

the oxidizing of NaCl (common salt) on nmetal and
concrete.
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H de C eaning and Preparation Stage
Cal ci um

The main ingredient in the efflyent produced in this
stage of the overall tanning process is calcium which
is a conmon element in the natural environment and
usually not regulated in effluents. The effects of
calcium salts in nature include buffering soils and
wat er against the effects of natural acid sources |ike
new y exposed bedrock and peat bogs.

Sulphates and Sulphides

Sulphuric acid is the source of sulphur radicals that
may contribute to sulphate and sulphide production
which are secondary ingredients in tanning effluent.

These are wusually regulated in industrial effluent.
Sulphur is an essential element in protein synthesis
and therefore sulphur conpounds can be naturally
incorporated and quickly nobilized in biological
systens. Synthetic sulphates and sulphides are common
end products of aerobic and anaerotic digestion of
organic material and so are conpounds that are commonly

found in the natural environment. At elevated
concentrations they are toxic and even lethal as in the
case of hydrogen sulphide gas (H,S) . The nost comon

concern for sulphates and sulphides in the environnent
is their presence in gaseous forns which conbine with
wat er vapour and contribute to acid rain.

In aqueous environnents sulphates and sulphides may
contribute to increased growh of microbes in sewage
systens which are characteristically | ow on oxygen. At
| ow oxygen concentrations increased biological activity
often exhausts all free oxygen and anaerobic activity
then starts producing hydrogen sulphide gas which is
lethal at |ow concentrations. This should not be a
problem in northern situations where sewage is either
punped into a lagoon or into the natural environnent.

The standards established by the US EPA assuned that
all tanning effluent would be discharged into a nanaged
envi ronment before being released into a natural water
cour se. They concluded that the “Best Practica
Technol ogy” for pretreatnent of discharged effluent
available to the industry could neet a standard for
sulphides of 24 mg/l for a large tannery. Tanneri es
that processed |ess than 275 beef hides per day were
felt to generate effluent volunes that did not warrant
t hese standards provided they net the standards set by
the local authorities.
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The rationale in the EPA standards is that a | arﬂe
e

tannery will contribute @ significant portion of t
overal|l effluent that a |ocal sewer system nust handl e
on a daily basis. In such a case the effluent

generated by the tannery should be pretreated to ensure
that the capacity of the overall sewage system would
not be overl oaded thereby reducing the prob??iliH¥ of
excess hydrogen sulphide production. A small tarinery
does not generate the volumes of effluent that would
place a large system at risk provided it neets the
ot her essential requirements of the |ocal system

In Alberta the regulations to the CLEAN WATER ACT a%e
under  revision. These regulations address the
characteristics of effluent that can be discharged into
natural watercourses 1i1n the province and are the
standards which nunicipality waste water treatnent
systens are expected to neet. |n cases where there is
no internediate facility between the waste water
generator and the natural receiving waters, the
generator is regulated directly. I n cases where the
generator disposes directly into a sunp from which al

waters are rel eased by seepage with no surface decant,
the effluent is Tegulated by conposition not
concentration. That is, if no prohibited substances
are used, and all solids are contained in the sunp, the
leachate from the sunp remains unregul ated with regard

to concentration of the effluent produced by the
generator.

A situation simlar to that described for Al berta maf
found in the Fraser Valley of B.C The 1 ndividua

waste generators Wwere largely unregul ated except for
| arge operations which had the potential of disrupting
the equilibrium of the primary or secondary treatmment

facilities operated by the G eater Vancouver Regi onal
District. The operations that had the potential to

di scharge suspended solids contributing to a high
bi ol ogi cal oxygen demand (BOD) in the aerobic di%estio
stage of waste water treatment were fegulated an
noni t or ed. The EPA standards do not address nor did
t he devel opnent paper propose any precautions on the
presence of wetting and bating agents in the effl¥%nt
from this phase of the tanning process. The * ot her
maj or concern for these systens is _the pre?ence of
solids in” the waste water stream These solids are
characterised by aninal parts in the case of slaughter
p| ant s and per Sona| hyg| ene accessories I n the casSe of
donesti c sewage.
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Chrome Tanni ng Stage
Chrom um

Chromium has 1long been the nost persistent and
worri sone substance in tanning effluent. As the
chem stry of this ancient technol ogy has becone better
understood, tanners have abandoned the use of highly
toxi ¢ hexavelant chrone in favour of the trivalent
chromum trioxide. Hexavelant chrone is very reactive
having six positive charges available for bonding in

order to becone chemically stable. It therefore
di splays the properties of other nultivalent heavy
nmet al s. Trivalent chrome on the other hand quickly

bonds with organic substances to becone stable. |If
this were not the case |eather garnents would be the
cause of serious health problens. Nonet hel ess, in
sufficient concentration, trivalent chrome shows toxic
effects on aquatic organisnms and so remains a regul ated
substance in nost jurisdictions. It is for this reason
that chrone in tannery effluent continues to be under
EPA standards in the U S. “EPA has decided to regulate
trivalent chromum in these pretreatnent standards
because the total quantity of trivalent chrom um
generated by this industry is nationally significant
(2.6 mllion kg annually) . . . . “"’

The standards set by the EPA for tanneries processing
more than 275 hides per day was 12 mg/l for a daily
maxi rum and a nonthly average of 8 mg/l. |n exam ning
nore than 300 tanneries to set these standards, it was
found that nuch of the chrone in the effluent was tied
up in suspended solids. Wen the effluent was passed
through a .040” screen, the total chrome in the
ef fluent was reduced significantly.

In the review conducted by Al berta Environnent,
“tannery wastes containing trivalent chromum are
exenpt, provided they do not contain otherw se
hazardous waste”, from the Hazardous Waste Regul ati ons
which are currently in draft (Andrew Cummins, Alberta
Envi ronnent - personal conmunications)

Trivalent chromumis wdely encountered in the natura
environment and is required for human health as it acts
synergistically with insulin in nmaintaining proper
bl ood sugar |evels. The National Acadeny of Sciences
(U.S.) considers an adequate but safe daily intake to
be 0.05 to 0.20 mg/day, and assunes that chrom um does
not bioconcentrate in the food chain.'
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PH

Waste waters from a chrone tanning process range from
strongly acidic to strongly alkaline (pH 3 to 10) . The
EPA found that the blended waste water stream from a
normal tannery fell in the range of 7 to 10 pH and it
is in this context that the standards for tannery
effluent were proposed. As nentioned above, the high
volunme of linme used in the dehairing stage provides a
strong buffer which serves to reduce the volatility of
chemical reactions in the event that a strongly acid
stream from the tanning step is released prematurely
into the deliming and dehairing effluent.

Retanning t 0 Finishing

The renmai nder of the tanning process is, in the first
step, a repeat of the tanning phase; the dyeing to
finishing steps are primarily additive in nature. That
is, the reagents used are primarily introduced to be
taken into the leather to inpart special gualities and
colour to the final product. The conpounds used for
finishing were researched and docunent edby the EPAbut
were not subjected to standards.

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

All the waste water disposal strategies that were
exam ned during this review showed or assuned indirect
di scharges of waste water. That is, the waste water
was discharged into a tenporary holding or settling
facility, or was treated to a second stage of sewage
treatment before it was returned to natural water
cour ses. The EPA standards also assune that the
tannery effluent would be discharged into waste water
treatment systenms and so the standards it set are
called pretreatnent standards. EPA standards that
govern tannery waste water before it is introduced to
a system that nust neet overall standards are set by
the U S. CLEAN WATER ACT.

A cursory review of waste water treatnment in the N.W.T.
shows that there are no parallels in northern waste
water treatnment systens to those that were examned in
the course of the study. In many comunities waste
waters are discharged directly into the environnment by
releasing them into the ocean, an isolated |ake or
pond, or in some cases onto a renote beach ridge. Few
communi ties have primary treatnent plants conpl enented
by a settling |agoon.
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In exploring waste water options for a conmmercial
chrone tannery in the N.W.T. it becones apparent that
it may be appropriate to isolate the tannery wastes
from the donmestic waste water system Thi s approach
woul d isolate the tannery from the nunicipality s water
use licence and also would not place a burden on the

muni ci pal infrastructure where the entire community
relies on a vacuum truck service for liquid waste
di sposal .

This approach is used at Norman Wells by the oil
refinery. Wastes not suitable for the nunicipal sewage
system are discharged into a percolating sunp. Thi s
could al so be done for a tannery. Quidelines for sunps
in the N.W.T. have been devel oped by the Departnent of
Indian and Northern Devel opment (INAC) in regulating
oil and gas drilling ‘activities.”’ The EPA standards
for tanneries and the INAC sunp guidelines could be
conbi ned to safeguard agai nst excessive discharges of
substances that may have long term harnful effects in
t he environnent.

It is noteworthy that dischargi ng excessive vol unes of
reagents in a comrercial venture represents unnecessary
cost , and therefore for economc reasons alone it is
prudent to keep the anobunt of reagents in the waste
stream to a mnimum Appendi ces One and Two provide
graphics showi ng sunps and sedinentation schenatics
that may be useful for waste water nanagenent.

Anot her option for consideration is batch pretreatnent
of waste water where sunps are not practised because of
long term land use considerations. A sinple procedure
for a small tannery that would renedy the long term
land use problem and still neet the environnental

standards is a batch treatnent of effluent before it is
rel eased to the municipal waste waster handling system

Effective batch treatnment of waste waters has the
advant age of producing effluent that could be handl ed
by the municipal waste water handling system be it a
sewage main or a sewage vacuum truck. A small tannery
is ideally suited to batch treatnent since all phases
of the tanning process would be done in batches of 50,
100 or perhaps 200 hides at a tine. Successive stages
would likely use the sane soaking and m xing druns.
Such procedures lend thenselves to a batch treatnent
strategy for effluents.
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34 Fffects on Human Health

Direct contact with industrial chenicals are to be
avoi ded, as even relatively mnor exposures if they
occur frequently, can eventually build up to toxic
levels.™ Another source of exposure are vapours from
finishing solvents. Some solvents have relatively high
toxicity and should be carefully controlled. Leather

dust has been listed by the European Conm ssion (EC) as
a potential carcinogen.®

26




-t

4.0

TANNERY ENVI RONMENTAL GUI DELI NES

There does not exist any specific Ieglslq&;on on
tanneries in the Northwest Térrlt?{les
to allow a tanner to neet |ncreaS|neg

stringent environnmental goals now being laid down
by authorities, a set of recommended guidelines are
out | i ned.

A framework of environmental  guidelines, if
effectively followed, can help ensure that (1)
appropriate planning is carried out; (2 the

tannery nmeets certain environmental quality and
safety standards; and, (3) its off-site inpact on
the coommunity at large is within acceptable limts.

The principal environmental requirenments which can
affect a new tannery operation in the Northwest
Territories include”

Land-use planning permits and zoning (i.e.
siting)

El A (Environnmental |npact Assessnent) and Ri sk
Assessnent .

Controls in effluent discharges, sludge, solid
wast e di sposal and air em ssions.

Limts for occupational exposure and risk to
wor ker s.

Standards for storage, transport, labelling
and packagi ng of chemi cal s.

Envi ronnent al Managenent Pl an.

4.1 Land-Use Pl anni ng Permts and Siting of

lLnstallations

The siting of a tannery is a critical deC|S|on tha}

must be thoroughly eval uated. The h ssue

greatest environnental —concerns are the odours
frequently associated wth tanneries. The
gui del i nes usef ul in devel opi ng |and-use planning

requi renents include the follow ng:
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t anneri es should be cl assed as

“potentially offensive” unless very high

standards of plant design and operation
are adopt ed. Wiere |ower standards are

appl i ed, ext ensi ve set bagks from
habitation areas are reconmen “%d,;

siting permssion should ideally be
acconpani ed by an operatin ermt that
alloug ongoi%é conProI ogerp operati on
during the Iife of the plant;

siting close to sewers, natural bodies %f
water or evaporation |agoons, S to D€
preferred;

odour-free operation to the greatest

extent possible should be the objective
of plant design;

all local zoning regulations and criteria
are to be conplied with and approvals

obtai ned prior to the construction of the
pl ant .

4.2 Environnent al Assessnents

The prior environnmental assessnment of a new tannery
project is an integral part of |and-use planning

It is also useful in evaluating the adequacy of
processing technol ogies to be used. There 'Stﬂo
regul atory requirement for @ tannery in e
Nor t hwest Territories to Pperform a |2on”m
Environnental |npact Assessment (EIR). Tt 1S,

however, recomrended that the checklist given in

Table 4.1 be followed for assessing a tannery’s
envi ronment al i npact.
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Table 4.1

CHECKLI ST FOR ASSESSI NG A TANNERY'’S ENVI RONVENTAL IMPACT®

Water pol lution fromuncontrolled dtorm drainage

water pollution from effluents and waste waters

Water pollution from spills and accidents

G oundwat er pollution from ponds, pits, lagoons, holding tanks
G oundwat er pollution from effluent disposal to |and

G oundwat er pollution from waste dunps

| mpact on sewage treatnent systens

| npact on sewers and drains

Soi | pollution from effluents and waste waters

Soi | pollution from sludges and residues

Contam nation of land from spills

odours and nui sance from deconposi ng wastes and chenical s
Toxi ¢ gas emssion from chemcals, wastes and effluents
Industrial hazards from chemcals - contact, fumes
Hazards from treated hides (handling, effluent)

Public hazards of waste dunps - chem cals, wastes, containers
Noi se, smoke, dust

Wat er consunption

Storage safety of chemicals

Energy consunption

Transport Of chemicals, wastes and general materials

Use of land which is ecologically valuable

Each item provides a starting point for a systenmatic

exam nation of the particular inpact, how it mght be

reduced, and whether alternatives are available that
could avoid the inpact altogether. The checklist can

also be used by plant designers and regulatory
aut horities.
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w, 43CGuidelines for Environmental Releases

- Tanneries in general are pollution intensive,
1

o i ndustri al conpl exes, generating comparatively
! | arge volumes of high concentration waste water.
N Untreated tannery wastes in surfafce ﬁater can .bring
] about a rapid deterioration Of "their physical,
j chemical and biol ogical qualiti es. Viastes may give
rise to noxious odours from the deconposition of
1 organic matters. In order to avoid adverse
3 environnent al effects a set of guidelines ar2e
recomended for (1) waste water releases;. (2)

sl udge and waste di sposal; and, (3) air emission.

The gui del i nes freguen;:ly express concentratjions in
mg/kg or mg/l. 10 gain” some perspective that how

mich is amg/kg (milligram per kilogram) , consider
t he follow ng:

If a person drinks about two quarts of water 8
N day containing 1 mg/kg of a nmetal, it woul

take over half a year to consume 500 ng, which

is the weight of an extra-strength headache
tabl et.

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

4.3 1 \MAste \ater Releases—
—3- ses

Quidelines for three options are outlined bel ow

OPTION A: Discharge to natural bodies of water or
to sewage | agoons.

EPA pretreat nent and ot her quality
standards @ for effluent from a chrone
tannery (producing wet blue and finished
| eat her) are r econmended for the
Nort hwest Territories. The discharge

criteria are given in Table 4.2
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Table 4.2

DI SCHARGE STANDARDS FOR N.W.T. TANNERY WASTE WATER

PARAMETERS CONCENTRATI ON COMMENTS
LIMTS NOT TO BE EXCEEDED
pH 6.0 - 9.0 EPA St andar ds®
Sulphide 24 mg/1 EPA St andar ds"
Max. Per Max. Per
Day Mont h

Total Chrom um 12 mg/1 8 mg/1 EPA St andar ds®

BOD 6.0 2.7 EPA St andar ds
expressed in
kg/1000kg

TSS 8.7 4.0 EPA St andards
expressed in
kg/1000kg

Gl & Gease 2.5 1.1 EPA St andards
expressed in
kg/1000kg

Total Chrom um 0. 16 0. 06 EPA St andar ds

expressed in
kg/1000kg

Pass all waste water through a 0.4” screen prior to

di schar ge.

Recommended by aut hors.

CPTI ON B:

Di scharge to Sunps.

If a chrone tannery 1is proposed for a
community that has no waste water treatnent
infrastructure, it 1is recomended that the
tannery be sited so that its waste waters can
be discharged directly into a percolating
sunp. The I NAC sunp guidelines® are proposed
as a standard to follow. Care should be taken
so that the site is in ice poor soils so that
progressive  permafrost warm ng does  not
produce slunping and so threaten the integrity
of the sunp. Further, care should be taken so
that the sunp is berned to avoid spring tine
flooding of the sunmp which could result in
sunp contents decanting into the norma
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surface drainage waters of the community. The
sunp gui del i nes specify wat er quality
properties in the event that a decant is
necessary for any reason.

The INACY™ sunp guidelines and EPA® tannery
guidelines are integrated below in Table 4.3.

Table 4.3
SUMP DI SCHARGE STANDARDS FOR N.W.T. TANNERIES’ WASTE WATER
PARAMETERS CONCENTRATI ON LIM TS COMMENTS
NOT TO BE EXCEEDED
pH 5.5 - 10.0 | NAC sunp

%uisdel ines(’): 5.5-
EPA Standards(2):

7.0 - 10.0
Chlori de 1000 ng/1 INAC |imts for
decant"’
Sulphate 2000 mg/1 INAC limts for
decant”)
Total Dissolved Solids 4000 mg/1 INAC limits for decant *”
Sulphide 24 mg/1 EPA Pretreat nent
Standards‘?
Max. Per Avg. Max.
Day rer Month
Total Chrom um 12 mg/1 8 mg/l EPA standards'®
BOD 6.0 2.7 epa St andar ds
expressed in
kg/1000 kg
T S S 8.7 4.0 epa St andar ds
expressed in
kg/1000 kg
Gl & Gease 2.5 1.1 EPA Standards
ex/pressed in
kg/ 1000 kg
Total Chrom um 0.16 0.06 EpA St andar ds
ex/pressed in
kg/ 1000 kg

rass al | waste water through a . 0411 screen prior to discharge.
Recommended by aut hors.
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OPTION C

A tannery devel opnent that adopts this siting
and waste water strategy avoids two conmonly
percei ved problens associated with tanneries.
It will isolate all waste waters in a way that
does not threaten nunicipal infrastructure nor
pl ace waste water Vvolume and quality burdens
on the nunicipal infrastructure.

A serious drawback to the sunp disposal option
is the long termeffects on the soil that may
be contaminated with percolating wastes from
the sunp. Wthout an expensive hydrol ogical

exani nati on of the groundwater dr al nage
patterns emanating from the sunp, it is
i mpossible to knowy what the —ultimte
distribution of contaminated soils is likely
to be. This may have serious future
inplications for long term urban devel opnent

and land use in the comunity.

Batch Treatnent of Waste Water

In cases where long_term | and-use problens in
the comunity would not permt the sunp

di sposal option, a batch treatnent of
ef fl uent, prior to its release to the
muni ci pal waste water handling system is
recomrended.

o o :
The effluent from the chronme tanning stage
should be treated with line to bind all

remaining free chromum in a calcium salt
precipitate. The al kaline pH of the effluent
woul d also ensure that all remaining greases
and fats would be dissolved and so pose no
problem to the rmnunicipal waste water system

(Not e: the precipitated solids renmaining as
sludge should be contained in druns and
di sposed of in a manner sinmilar to hazardous
wastes |ike waste lubricating oil)

Settling

A significant part of the COD load of raw
waste water is due to organic solids. If is
recommended therefore that all waste water

from different Streans be discharged to a
holding tank and be allowed to settle to
renmove suspended solids before passing the
decant through a .04” screen.
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The shapes and di mensions of tanks and basins
are critical in achieving a good settling

rate. Hori zontal flow tanks, while cheap,
have |ow efficiency. Vertical sedinmentation
tanks are recommended as they are. re

efficient and cost-effective (for tanneries)
than horizontal tanks,

The settling tanks may be steel or fibreglass.

For self-desludging, 60+ angles for the walls
are recommended as shown in Figure 4.1

Mon R = ST

EFFLUENT
ENTRY >

T

Figure 4.1 Vertical Flow Settling Tank

The basic requirenents are for sone degree of
turbulence at the inlet to ensure mixing and
encourage floccul ation. Turbul ence nust be avoi ded
in the rest of the unit. The solids settle under
gravity and concentrate at the base and renoved
fromthe bottom The clarified effluent is gently
drawn off attop at a recommended flow rate in the
range of 1.0-1.5 m/hr.w

Discharge of Effluents

The effluent discharges should neet the standards
outlined in Table 4.1. In cases where these
standards are not net, dosing wth coagulant and
flocculants are recomended. Coagul ation is easily
achieved with alum num sulphate, which is cheap,
readily available and effective. The efficiency of
coagul ati on can be enhanced by the addition of
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flocculants, long chain anionic polyelectrolytes,
usually at concentrations of 1-10 mg/l.

4 3 2 pisposal of Sludge_and Solid Process \WAste |

Due to the problenms of |eachate generation, it is

recommended that only solids, free of chrone
precipitates, be disposed of at landfill sites.
The use of "dumpsites" should be avoided as they
are uncontrolled landfill sites, uUusually already
suffering from serious | ocal envi ronnent al
probl ens. The tanning sl udges should be

i medi ately covered with inert nmaterial to avoid
odour generation and insect infestation

Chromium sludges in noderate quantities are
unlikely to cause serious problems in nornma

landfills. There has neverthel ess been a vigorous
debate for sonme time concerning the environmental
hazards of precipitated trivalent chrome, iIn
sl udge, disposed to landfill. Mich of this debate

centers around the possibility of re-conversion to,
and |eaking of, the nore toxic hexavelant form
There is no consensus however of the environmenta
effects of trivadent chrome(l)

It is, therefore, recomrended that the precipitated
chronme sludge be contained in a drum and disposed
of according to the Northwest Territories’
regul ations for hazardous wastes like waste
[ ubricating oil

Landfills which receive other industrial residues,
particularly acidic wastes, may not be suitable for
recei ving tannery wastes. Acidic wastes can react
with the tannery wastes, Pperhaps liberating toxic
hydr ogen sulphide gas. Simlarly, t he
deconposition of donestic refuse can lead to the
formation of acidic conditions in the fill.
Periodic nonitoring of the |eachate is reconmended,
where such conditions in the landfill exist.

The option of incineration for solid waste di sposa
in the Northwest Territories is not recomended.
I ncineration technology is extrenely conplex and
must be performed under controlled “conditions by
highly trained personnel. I ncineration under

uncontrolled conditions would |ead to unacceptable
em ssi ons.
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433 Air FEm ssion St andards

Apart from odour, few serious air impacts are
expected outside the tannery. Within the tannery,
sol vent Vvapours may be a”serious occupational
hazard, as is the unintentional generation of
hydr ogen sulphide (H,S) .

Odour_Quidelines:

Tannery odour from biological deconposition of
organic materials should be mnimzed by using

bi ol ogi cal filters. Currently there "are no
standards for odour control. The Conporting
Council of Canada has proposed qualitative

gui del i nes.

It is recommended by the Science Institqt§ f hat
N.W.T. tanneries Should adopt a qualitat

gui deline as follows:

The odour emanating from a
tannery should not exceed the
odour emanating downw nd from a
sewage truck in a Northwest

Territories’ community at a
di stance of 100 netres from the
truck.

imte far Occunati rxnosure and Risk to Wrkers
pati-onal—

A nunber of tannery processes are capabl e of gosin
a hazard to workers. The general Industria

occupational Health and Safety Regulations for the
Nort hwest Territories should be foll owed.

Limting exposure to chroniun1cqqpounds nd sol ve
vapours is also recomended. & guidel i nés bl

be issued by the Territorial authorities.

Vel | planned organi zational procedures to naintain

safety and health in the Northwest Territor%es arﬁ
recommended. Some essential aspects o suc

procedures are®:

provi sion by managenent of safe working
conditi ons and procedures; _
participation by t he wor kf orce in
ensuring safety at work;
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clear allocation of responsibilities for
safety and heal th services; .

safety training and instruction, both
i ntroductory and on-goi ng;

reporting, 1investigation and analysis of
accidents and working conditions;

di ssem nation of information on hazards
and ri sks;

cooperation W th 1abour and safety
i nspections and revi ews.

It should be enphasized that these are not trivia
i ssues. Exposure of tannery workers to chemcals
is often insufficiently acknow edged. Their
exposure to chrone, solvents and finishing agents
leads to well docunented illnesses. Acci dent al
poi soning by hydrogen sulphide is also well
recorded” .

4.5 Standards for Storage, Transport, Labelling &

Packaging Chenical s

Tanneries in the Northwest Territories, |ike other
i ndustries handling chemcals, nust_foIIOM/sgecific
Canadi an Feder al and Territorial Gover nnent

requi rements and regul ations.

Al'l suppliers of reagents nmust include a data sheet
with the product which sets out the storage and

handling requirenents for the specific conmpounds.

This requirenent is a condition of sale as reqyired
by the HAZARDOUS PRODUCTS AcT (Canada) an t he

CONTROLLED PRODUCTI ONS REGULATI ONS i ssued under the
Act . The safety labels required of the suppliers
advi ses the user of:

t he nane of the product

t he appropriate hazard synbol (s

the risk description, (1.e.) flamable,
irritant to eye and skin

precautionary nmeasures for handling and
st or age

first aid nmeasures in case of energency
All tannery enpl oyees should be trained in the use,

handl i ng and energency response to accidents wth
t he reagents needed for tanning.
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4.6 Environnmental Management— Pl an

The inplenentation of the environnental guidelin%s
di scussed in the previous sections can e

ef fectively carri ed out by devel oping a

systematically coordi nated Environnmental Mnagenent
Pl an.

Envi L Audi
A useful managenent tool is the environnental
audit. This should not only review conpliance with

gui del i nes but also should look at wider aspects,
such as reporting, operation and staff training.
Through such techniques tannery nanagement can
become nore aware of its general ability to achieve
a high level of environmental performance in all
areas of concern®™. The follow ng Environmental
Awar eness Checklist for Managenent, as shown in
Table 4.1, is recomended.
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Table 4.1

ENVI RONVENTAL AWARENESS CHECKLI ST FOR MANAGEMENT

‘“he itens in this checklist concern factors that can
.ssist managenent in systematically achieving high
environnental performance. Ihey involve, —in- particular
he personal and organi zational elements that |lead to
yrompt recognition of problens, and to effective action
.0 correct them

Eenvi r onment al Environmental obj ectives
riorities and have been clearly defined;
>olicies Envi ronnental issues of air, water and

soil pollution are understood;

Envi ronnental inpacts of chemi cal s,
wast es and noi se are under stood,

Know edge of the national and
Territorial environmental programme is
up-to-date.

Management Envi ronnmental and safety
responsibilities are clearly allocated;
Staff training programmed are defined
and carried out;
Envi ronnental news updates are received
and used;
Monitoring results are regularly
recei ved and acted upon;
staff incentive schenmes exist for safety
and environnental performance.

Regul at ory Pol lution regulations - air, waste,
Requi renent s and soil standards are known;
Heal th regul ati ons (workPl ace) are
known;

Chem cal regul ations (handling,
transport and labelling) are known.

Oper at i onal Waste audits are

| nf ormati on periodically carried out;
Chemical safety data are avail abl e;
Analytical procedures are understood;
Laboratory and trained personnel exist
on-site;
Monitoring data are conpiled and
submitted according to a schedul e;
Monitoring data are checked by personnel
with appropriate responsibility.
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Wast e Audi t:

One of the highly recomended tools that pinpoints
environnental problem areas within the plant is
n Waste Audit” . ~ The purpose of the waste audit is
to look at specific sources of waste within the
pl ant and devel op nethodol ogies for its reduction.
The recommended essential steps in carrying out a
"waste audit" are shown in Table 4. 2.

Table 4.2
STEPS I N CARRYI NG QUT AWASTE AUDI T

PHASE 1: Understand the process in the plant

.List unit processes .
. Construct a process flow diagram

PHASE 2: Define the process inputs

Det ermi ne resource usage

. Check storage and handling | osses
Record waste usage
Determ ne current level of waste reuse

PHASE 3: Define the process outputs

Quantify the process outputs
. Account for waste water flow and
strength

. Docunent wastes stored and di sposed of
PHASE 4: Carry out a materials bal ance study

. Sumarize process inputs and outputs

. Wrk out materials balance for unit
processes

. Evaluate the inbalance of materials

. Refine the nmaterials bal ance

PHASE 5: Identify waste reduction options

.List the obvious neasures
. Exam ne the problem waste streans
List the |long-term options

PHASE 6: | mpl emrent an action plan
. Carry out a cost/benefit analysis for
opti ons

. Select neasures for immediate
i mpl ement ati on
. Start action on |ong-term neasures

Adapted from "Industrial Waste Audit and Reduction
Manual ", Ontario Waste Managenent Cor poration
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5.0

ENVI RONVENTAL PRI NCl PLES
The International Council of Tanners (ICT) has
prepared a statenent of environnmental principles to
serve as a nodel for the tanning industry. |t Is
reconmended t hat t he emner gi ng Nor t hwest
Territories’ industry adopt the ICT principles

outlined in Appendix 3.
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— Appendix ONE

Selected illustrations of sumps.

(Adapted from Indian and Northern Affairs Canada 1986)

J

Remote sump with vacuum truck access

~< Run-ofl diversion dich .
(Locale as necessary]

Surface drainage diversion berm

Enend as

necessary
0 k ?

Spilt control dyke
where necessary
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Appenaix. Two

Effluent settling tanks and lagoon

Baffle Plate

Drain from
t annery

Sedi nent s

G ound” Level

WOve rflow to lagoon
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APPENDI X 3

1h ANNIEANT

Internation>al Council of Tanners o/

Conseil intemational des Tanneurs
Internationale Gerbervereinigung
Consiglio Internazionale dei Concistori
Consego Internacional de Curtidores
Operational Secretariat: ’

186 High Street, Lewes, East Sussex,BN72NPEngldnd. Telephone & Fax: (0273) 472149 Telex: 878149 Bricen G

STATEMENT OF THE INTERNATIONAL LEATHER INDUSTRY PRINCIPLES.
FOR IMPROVED ENVIRONMENTAL, HEALTH AND SAFETY PERFORMANCE

The leather industry accepts responsibility for taking ‘its own initiatives
to safeguard the environment, health and saf et Y . in addition to compljance
with the law. Itrecognisesthat such initiatives A€ a CI VI C obl | gatlon
as wel | as good husiness and marketing practice.

The International Council of Tanners has prepared the following statement
of principle in order to encourage the industry in the development and
implementation of performance improvement programs.

Associations and companies should:-

1. be sensitive and responsive to public concern about pollution and the
environmental impact of leather-making processes;

2. promote an individual commitment to protect health, saf ety and the
environment amongst all levels of management and employees;

3. assess adequately the environmental, health and safety implications
of new and monitor the effects of existing products, processes and
operatione~at all stages of supply, production and marketing;

4., adopt, use and encourage the supply of processes, operations, chemicals
and materials which have low-risk environmental, health and safety
impacts;

5 advise all levels of staff on the safe use, storage, handling, trans-
portation and disposal of chemicals and other potentially harmful
products, .

b. foster cooperation between appropriate trade sectors (hide, skin and
leather suppliers and producers at all stages of the supply and
production chain, equipment, chemical and other manufacturers and
ancillary groups) in order to initiate action on environmental matters
where a joint approach may be effective or necessary;

7. conduct and support research to reduce possible damage to people and
the environment from leather industry products, processes and waste
O aterials;

8. encourage technological training and education in low waste techniques
which are environmentally friendly and reduce the risk of harm to
workers, customers and the public;

9. provide information to enable authorities, employees, customers and
the public to understand any potential health, safety and environ-
mental effects of tannery operations and processes; N

10. cooperate with authorities and others to encourage the development of

soundly based practical laws and regulation to safeguard thepublic,
workers and the environment.

6 June 1990
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FI GURE 2

SCHEMATIC O THE TANNI NG PROCESS

+—————— Wsler pollutentis
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