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ACRONYMS, ABBREVI ATI ONS = GLOSSARY

Aerobic:
Anaerobic

Bat i ng:

Beamhouse:

Bi ochem ca
Oxygen
Demand (BOD) :

Chem cal
Oxygen
Demand ( COD)

CSA
Deliming:
Dewat eri ng:
Di sposal :
0S .

Envi r onnent al
Criteria:

Enzyne:

~S8CCLlzTed Wit I TEn

jichcuct cuvgen

lanufacTuring fter wWAlIh IZLlCWs Iming =nc
crecedes Ti1CKILNG. The curcose I zZating LS
-5 delime -—he nides, reduce swel_Ing, Zeptlze
Zikres, and ramcve crotelin Jegrzdaticn
produccs

That rortion of <—he cannery where the niaes
are wasned, _imed, Zleshed and unnaired, when
-

ai
necessary, oDricr Zc the tanning ccess.

v =I oxygen wnich Tmay
1ly <egraaing ==&

est 1s carriead cut
£ express as BOD:..

A measure CZI Tone Iuanti
pe consumed wnile ziol
organic constituents

over five days and t

(1

M Tu,
n o

[

= T

AR NS

A nmeasure of the quantity of 0OXygen consumed
during chem cal oxidation of the constituents
of an effluent with potassium bichromate.

Canadi an Standards Associ ation

Drocess which removes _ime Irom nides coming
from —he ceamnouse

Srocess or removing a _arge cart SI tihe water
content of sludges.

Act of discharging a waste or =ffluent Into
t he envi ronnment.

Di ssol ved Solids
Designate the level of gollutant at wnicnh a

particular envircnmental use <°X¥ Tuality 1S
substantially unariscted.

Cne cf 3 large class CI complex CroTelrlacecus
substances ci high molecular weight Zcrmea .o
and croduced Doy LIVing matter.



ACRONYMS,

EPA:

EPA St andar ds:

G\W or
GNWT.

G ain:

HS :
| NAC :

Leat her :

N.W.T.
PH :

Pi ckling:

Pol | uti on:

Put r esci bl e:

Proteinaceous
or Proteinous:

ABBREVIATIONS & GLOSSARY (Cent'd)

= -7 R b < ~E = m A A
Invironmental FYrCTECTICn adency o -=e TUnit=c
- - _
States - ~Merilca

- AS AT T e = - ~ =7z
A lagal _svel I Tc--utant set Ty ZPA

novernment of the Northwest Territcries

a) - he ocuter, oY :lalr Sl de, Of a hl de Cr
skin that nas been split into iayers; or
b) zhe pattern visible on the outer surface

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

Yydrcogen sulpnide g¢as cr retten =gg Jas
| ndi an and Northern Affairs Canada

A general term Zor 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 treatment
wth water.

Nort hwest Territories

Measures acidity; a pH of 7 is neutral

The process that follows bat[nqj_ wher eby the
skin or hide is imersed :» & orine and acid

solution to bring it t© an acid condition. It

-

prevents precipicacion of chromum salts cn
t he hide.

A state that occurs When the naturql
assimlative capacity of. ﬁhe envirogneph =S
exceeded, resulting in ilTness or ea or
organi sns, and undesirabl e ecol ogi cal changes.

Liable to decay and rot.

Adj ective of noun “protein”

(iii)




ACRONYMS,

Retanning:

Sammying:

Syntans:

Total Solids:
TSS:

Treat nent:
UNEP/IP0:
UNIDO :

Wet Bl ue:

ABBREVI ATI ONS & GLOSSARY (cCent’ d)

~“he wnrocess °©I 3upTa2CTing 3 SKLn, wnlcn nas
~een <irst more CY _2SS Ccmpleteiy Tannea 2V
~ne rrocess -r cne <ind cr zlend I Zanning
ﬂateilals, zo El seccna —anning DYocess

involving similar cr, more usual.y, different
—anning agents.

Removing  moisture and  residual canni ng
sol uti ons.

A Canning agent , typically sulphonated
oroducts of phenol, <resol and nepthalene, or
resins deri ved Zrom polyurethanes or

colyacrylic acids.
Xefers ¢o poth sissolved and suspended solids .
Total suspended solids

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

United Nations Environment Prograntlndustry
and Environnment Ofice.

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

—eym for a hide or skin which has ceen chrome-
~anned and 1=ILt wet.

(iv)



1.0 INTRODUCTION

1.2 Ohdjecrive

Th tpjscTive is Iz
~rovide the c e NWT:
—anning -ndustry Witk 30 ndiczztzzcn I the
nature znd cotsntia _mpaccts cn zhe
snvironment and -ne surrounding rsgion Irom
construc=-cn 3nd cperaticn of lesather skin
cannerles.
1.2 Source

One of the principal sources used in preparing
these Q@idelines :is a recent report'® by_the
nited NMations Invironment .2rodramme 'TINEP,

1991y, 2nrt.zlzd “Tanneri es and ~he
Invironmenrt" . Where zppropriats, -—he Iormat
of the TNEP auidelines__haé bee" Zollowed 1in
or der =0  provide conpat i bi lLitty with
| nt er nat i onal standards . The nuneri cal

criteria reconmended by the U. S. Environnent al
protection Agency (EPA) has been adopted as

reported in the EPA guidelines by Eidsness_et
al . Subsi diary EPA docunent ', was also

extensively consulted. —Qher docunents used
in this study are listed under “References”

1.3 Background

The potential Zor 2 commerciali Zannery in the
Nor t hV\ESt Taw7~-:_9rles 0 provide raw materials
Zor use oy Local art.sans @s teen recognized
for many vears . This scenario =as also peen
recogni zes for many third world countries and
with the aid of World Bank capital and United
Nati ons advisors, many of the nhides produced
from the slaughter of cattle, Sheep and goats
in the zhird world have becone part of a
gl obal leather industry and market zhat xnows

no boundari es. These devel opnents cn che
gl obal stage have produced <reports and
specificatiocns, some of whi ch were reviewed I&
preparaticn ©f chis report. - * ¥

-n addition =-o raviewing tannery _lterature
and spec:ifications, waste disposal strategiles
rhat are in clace Zor nandling mixed waste
streams inciuding significant volumes oL
animal varts were also axamireaq. This



z¥aminzTiIn Tzllzv whers
lomesTic JASTE ami-rural
suburss 3rs TLl mausITTy
ind ITca TYZC2EsS oz -na
Zirst =zna Lo stage =V
wne Zreatsr _LEZTIrLCT. o)
rayviawed Was —na ZlTv
oI Zdmontcn —a wnere
regulacicns ater =cCtT
are .naer ificaily
addressed T2 anner.=s

~td. ia Zdmonton.

Tinally, a thorough s=xamination cIi the tanning
‘ndustry pract'“es in the USA were conducted
by reviewing the document produced Dy the U.S.

Tnvironmental fSrctecticn Agency =ZPA) at the

conclusicn <-f <their review <I Ih _eather
-anning -nguscry oo the T.3. Ireom wnicn Lt
jevelopea ~aticnail Zannery uldeiines. -

Discussicns were 31so neld with Iominion
Tanneries -1 Zdmontcn who nave crogressively
modified =-heir orccesses with =the goal ot
eliminating all anvircnmentally “narmful

effluent products from their operations. They
are in the £inal stages of that process now
and expect soon to be using cnly water soluble
reagents in all their ”*annlng" and
"finishing" stages of leather production.

This report is a synthesis of ZIindings which
are adapted to an NWT setting. In proposing
cuide1ines it is reccgnizea ~hat NWT
communitie do not =have =zhe same nunicipal
infrastrucrture Shat was =ncountered In i

course of -—ne researcn. .- l1s ncped nowever,
chat the accommodaticns proposed 1o zhe draft
guidelines will receive seriocus consideration
and objective and constructive criticism so
that a consensus can pe achieved Zor
guidelines t£O assSlsT DProponents of commercial
canneries in the NWT.

This report is organized into ne separate
stages of the tanning process that proauces a
stabl e end product. Each stage s~ described
individually with respect 2o oreratlons zhat
have implications ZI2 2nvironmental gquality.
Stages that do not lnvolve reagents affecting
rhe =ffluent receiving =nvircnment are OC
discussea. Invironmental guidelines  are
developed in a separate section

tJ



2.0 OVERVI EW OF TANNI NG TECHNOLOGY AND

PROCESSES
2 . The Science & Technology_0f Tanning

Tanning 15 a1 ancient CaCnnolcgy wnich —.ses
chysical and chemical PY¥CoCesSses CC convert raw
Znimal sK1ns intc _eacher, either Wth. the
hair on o2or clean. Recent advances :in
produci ng & varzety of leather Proaucts I[N.ave
come mainly in the finishing details rather
t han the basic tanning chem stry, which is the
preservation process.

In scientific terms, tanning has been defined
as the process Dby which the putrescible

sroteinous matter, hide or skin, is made non-
putrescible . According o Santappa et al o
‘M srder =—o =nsure cptimum physical ana

surface characteristics in |eather making,
several pre-tanning operations which influence
the reactions involved in tanning, are as
fol | ows:

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

(b) the loosening up of hair and fl esh
through a l'imng operation, consisting of
a treatment with infusions of calCium

hydr oxi de and ot her nucleophilic reagents
1ike sodium sulpnide to break ™ the

disulphide tond, 2 the nair protein;

(c) neutralization of alkali during a
deliming operation by treating with an
acidic salt, such as anmoni um chl oride or
amoni um sulphate;

() solubilization of unwant ed proteinous

matter by an enzymatic treatment during
bati ng; and,

() pre-conditioning of the acidity for
m neral tanning through treatnment with a
mineral acid like sulphuric acid and &
neutral salt ‘te.g. sodium chloride) =-n
pi ckl i ng.

L)



The l-imate cpiscTive I T2 Tannlng Trocess
s Tz -anverc  TaEW, cerrsnaple  sSkKin  1atc
_zather ¥ = CnemilCial TIYSesServatlon CYOoCess.
~his ‘s acniaved 2z chemical Teans in which
-ne rreservat.ve L3 condea o the zollagen
Sipres in thne skin Tissue. Cepending upon the
=nd

oreservaticn may

ise ~f The _=atnexy, ITanning <cr vermanent
z oy cne cf che

Zollowing methods:

1)

Chrome cann :ng using sufficiently
pasified saits ©of chromium III Zor
general purpose, - ight _eath er. This is

the nost widely used process in produci ng
commerci al leather.

Vegetable tanni ng usi ng aqueous i nfusions
oL rolypnenotlZ type materials c¢f vplant
~rigin as -ne sourcecr mineral salts,
needed to preserve the connecting tissues
in animal skins. This process is used
for especially heavier |eather such as
saddl es and shoe sol es.

Tanning W th aldehydes or oil tanning
using the oxidation products of an
unsat ur at ed oi | [ike fish oil for

specialty | eathers.

Al umi num or zircenium tanning using
sufficiently masked salts of al um num and
zirconium for white leathers and pelts
with hair on.

Traditional canning utilizing the natural
m neral salts cf animai tissue, and in
many cases urine, for general purpose
| eat her.

Conbi nati on =-anning nmethods :in which a
j udi ci ous combi nati on of the
af orenentioned nethods is used to take
advant age of wvarious tanning processes.

After tanning, the hides are usually further
processed accordi ng to their intended ena use
consisting of <ctrimming, dying, Dopuffing and
surface cocating. -




2.2 "™e Process Technology of Tanning

“wera .3 N2 SingLse CrYcCess Iy  Crcoaucing
_=ather. Zerenalind n hel= crevai_nd
~ivsoumstances, diffsrent cpticns ISy Lnilc
~peraticns are ised. tcccrdingly, Z.Iifsrent
Nastes zre crcauceaq, anc iiffsrent
sossibili-iss are enccuntered LI Tne re-use Cr

cenversicn cf residues. -

This report <Cocuses <n  the chrome  tanning
process cnat fas ceccme the most widely used
process in  producing commercial leather.
Recent trends in the chemistry and technology
of chrome =-anning including the modifications
in the pre-tanning process are described in an
axcellent review by Santappa et al .

The <Zfol_cwing secticns discuss  the major
stages oI The Tanning process and ldentify che
significant chemical Inputs and wastes.

The overall Pprocess divides naturally into
four stages

Storing raw hides or pelts in a manner to
pr ot ect t hese raw material s from

putrefaction.

H de cl eaning and preparation for tanning
(al so known as Beamhouse) .

Tanning cr converting the nide or
Into _eather —hat snould - -
putrefacticn indefinicely.

Post-tanning activity: re-tanning, Zfat
liquoring, drying and finishing.

Each of these stages are discussed in 9reater
detail bel ow

2 2 1 storing Raw Hides and Pelts

Raw materi al :

The raw -~ide which i1n zthe case of muskox
should have had the nair and wool removed fcr
further -alue added processing and creative
effort by a northern artisan. -1 tie case of

-
-



zegal car-zccu and Toose Tn2 nalry would e cn
~ecause .- nas @ TEry  _lTZl= caiue  n 3
cocmmercia. =ense Tnothe case oI turfear-nd
speciss —he pelt wou.lld Ce Treservea Severa.
storage scrategies zre =ffective LI Cemporary
oreservaticn CI tne IAW SKIin

Y]

re

()

zing:

Not hi ng is added o the raw material and care
must be taken to ensure th€ materzal Trenalns
frozen to ensure cthe final preoduct’ s overall
quality is not diminished.

Dryi ng:

This nethod has been used traditionally in the
N.W.T. since the compbination of dry pelts and

cold cemperatures preserveq -n celc
sufficiency to get it TO market or O = he
traditional tanning process. Dried untanned
skins are at risk of spoiling in the northern
summer season. The mgjor drawback of drying
is that the process nhust be reversed during
tanning - i.e. dehydrati ng, which requires

| arge vol unes of water.
Sal ting:

This is the npbst comobn storage nmethod used
for comrercial skins that do not o to tﬁmni ng
from the animal carcass Wwithin 24 Nours.
Nor mal salt (NaCl) is spread over :pg sSkin
which has ‘been drained c¢f blood ana other
moi sture . Salt (50% by weight of zhe skin) is
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 depending on
environmental conditions.

Process

No processing is involved in storage of skins for the

period required to get the skins fxom the slaughter
site to the tannery.

out put

. . o In the
Raw skins are either frozen, dried or salted. ,
case of salted skins, the storage site may receive

ploody brine draining fromthe pile of skins which may

5
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~hem:c-als ‘nciude: Sodium lhlcride - Jommon Salt.

2 2 2 Lide Cleaning and Preparation for Tanning
Beamhouse

At =his stage che nide is Pprepared for tanning ov
cl eaning and conditlionind and ensuring <the correct
noi st ure content . Sever al steps are involved in
preparing the nide or peit for canning. Each starts with
the sanme raw material, hides “rom storage.

| nput
Raw material:

Raw hides or pelts that have ‘been st ored
frozen, dry or salted.

Process
Soaking:

All hides and pelts are soaked in water for alggriod to
remove dirt, blood and salt [rom the raw material.

7
This is usually done in rotating drums resenbling a
concrete mixer, 1in order to rehydrate the skin.

If the final product is to ke a fur, the raw pelts are
drained and ready for the £ating process.

Ef fl uent: Dirty water with blood and salt.

Chemicals include:* 0.2-2.0 g/1 of sodi um hydroxi de
sulphide, up to 1 g/1 sodium hypochloride and, 70r 0.5-2.0
g/1 wetting agents, enulsifiers, surfactants and enzyme
pr epar ati ons.

Liming, unhairing and fleshing:

f the final product is to be Ieathﬁu ~the wet skin
with the hair on is i mersed in & bath of ancentrgteg
hydrated lime, blended With ¢ odium su;phlde, whic

softens the hard outer -3Yer Of skin ama@ loosens the

hair. It aiso digests tissues that are not skin like
aiands and biocod vessel s Which cannot be converted to
Teather. As a result, the process opens the fibre

structure and “plunps” Gthe nhide. After a period of



23

s
[w)

am
Tag -
sannery
~as <“lagning - The _.imeoc lLzZes 13 TerIcrmea IV
~ecranical.y Yemoving The adigcse TIL3sue IYom Tne Z.2sn
s:.Ze cI The nlze

- some cases “_ashing is carried cut immediacsliy after
soaking, wnich is called green Zleshning.

Sffluent: Hide, hair and £fleshing scraps, which should
be treated IZke solil d wasce. An lkallne slurry with
a high calcium concentraticn conta ining hair.

~temicals include: - 2-10% calcium chloride Iime), -~
<% szodium sulphide, sodium sulpnydrate. some ~aust-’~C
soda may ilso be used. Recently, snzymatic
preparations have found increasing use.

Deliming:

Lime Zrom the hair removal Process is washed from
- he nides Wwith water and amonium hydroxide In

either a pit or in the sane rotating drum that have
been used for the preceding stages of t he process.

The removal of linme from the pelt necessary . .t(_)
avoid interference with the subsequent ni

stages . (Vﬁshlng requires :cnlcus quantities OI
water) . Thorough  washi ng is followed Dy

neutralizing chenical s.

Zffluen cd srfurry conta 1in G hair azng cissue scraps.
The acidification of Iigquids still containing,sulrhi
may generate toxic hydrogen sulphide gas. W e BPI‘SF

treatment using hyvdrogen peroxide cr sodium higul
(which s cheaper) to pf‘XJ.aJ.ze '% sulphlae pQﬂFg

probl em can be avoi ded.

Chemicals Znciude' : 0.5-2% acids, {sulphuric,
nhydrochl oride, lactic, formc, boric and mixtures)
acidic salits, ammoni um chlcri 'de cr sulphate, Sea-i um
bisulphice, Aaydrogen percxide. The use of C?rbon
dioxide CC,) linstead of ammonium salts avoid che
release orf ammoniain the =rf]yencs.

2ating:
—————

he drained hide or pelt is -mmexrsed in_a paca o wn%%n
crotein digesting enzyme isidded toO complete -I€

-
ol



~amovaLl InET TanncT vea
Tanuail’ rzTacing The
snzymes .52d are L3U&.., IVNINSCLC SYOCQUCTS mIcC
TATUYaL =nzymes zuna Lo ligestis " b=
IZYnIVCYSS And CTnLUCTES
The znzvmat.Ls oTXCoCSSS 35 & SrYConouncea =2IIsCcT In The
srain o zne gelt, and con Tone general run and stretch
cf subseguent _2atihers Juirrent =nzymatlc Treatment
=mploys 2.3% rzating Tatsrizli Irom 0 minutes o 12
~ours
The bating material >s typically ccmposed cr™: 350% wood
Flour or other carrier, 0% deliming agent ammonium

) t

chloride) and 1-5% rancreatlc enzyme.
2ickling:

The gasic £H I Tne nlde 15 neutr
material brought T2 & a
the clean, nair and I
The hide is then creparead
cocllagen fibres into 1

This final pre-tanning operation adjusts the pH of the
pelts, thereby sterilizing the skin, ending the bating
action, and imprcving penetraticn of the subseguent
tanning operation.

Effluent: This process neutralizes the alkaline effluent
of che previous stage rroducing a near neucral effluent
with a high hair contrcl and stable precipita

from mixing acidic and fasic soluticns.

Chemicals include'*: 5—;:% common salt sodium chloride)
or sodium sulphatce J.6-1.5% acid sulphuric,
hydrochloric, acetic or “ormic, or mixctures,. Possibly

small amounts of fungic:de such as thiobenzothiazol.

2.2.3 Tanninga

Tanning is the stabilizaticn of the col_agen structure
of the hide, using natural or synthetic chemical In
addition, tanning :imparts a particular "feel" TS TtAe
resulting leather'® . Cnly one step °s involved I i
sanning stage of the cveral. pProcess
| nput
Raw material: TCickled ~nides 3re sSoakea i wvater,
usual_s in a2 rotating arum

£




T SrIgsin ir ool
Bhay TroaucT o oS-
_s e s Iurs 1ng
-z a .sea I T —ns
natura scmmercIil TINneriss
crcoducing _eatner ITr 3 mu_zipliicizTy I 2na uses 3
mineral canning agent L5 used, 4sually coromium. The
environmental Juidelines will issume ~hat —n
comercial tanning crocess -ntendea for tnhe NWT s a

m neral rased chrcme tan prccess

The nhides are soaked in the rstating arum oI & cericd

of up to eight hours. In rhis stage the tanning agent
chromium powder Cr,0,), IS added =o =the @rath and
absorbed .nto -—he nide and chemically ponded to n
ccllagen fibres rherepy cermanizing them and preserving
-ne l=2ather zgalnst natura. 3igents cI Zecav.

out put
Product

“

Leather tailed wet blue” at <this stage Wwhich
fairly describes the raw product  1E_is @ Metallic
blue colour and very swollen as it ©as taken ‘on

| arge volume of water and chrone.

Ef f |l uent : A coloured effluent <containing unused
trival ent chromium No solid wastes are direccly derived
frcm che tanni ng process. Subéequent washing rel eases
unfi xed chenicals from the hide - SON® effluents nay o
COX1C; all are votentially rolluting'® . Treatment =
effluencs resul ts in the proaucticn or sludges wflca mus
be disposed of :n a manner =-hat does =not create
secondary formof pollution.

®

O ooty

Chem cal s include(’):

(a) Zhrome tanning: 8-12% of pelt weight of chrome
canning salt, and as little as 5-6% -or low chrone
processes (basic trivalent  chromi um sulphate
hydrated complexes - 22-25% . 2.0.), 1.0% sodium
bi carbonate (basifying agent to adjust pH), 0.1-
2.5% masking agent - sodium focrmate; nhthalate or
salts of dicarboxylic acids, J.1% Zungicide >f
product 1s to pe stored/transported 11 ve t blue
condi tiomn.

(b) Jegetable ranning: Substances used are typically
5-30% of commercial Canning extract bark or wooda

Z0



quecusly =XCracTsal, ;ften sulphitarceaq,

c Syntans: I-25% -Ff rcelc welignt oI syntans are
. Tormalilv 2mpicyed; macterzals are :ypicallx
sulphonaced croducts ~f chencl, cresol and
sapthalene, -r resins derived Zrcm poclvurethanes Cr
polyacrylic acids. ‘Note: syntans are employed

alone or in associaticn with chrome and veget;bl?
cannins =ither for <retannage Oor as principal
-anning agents for certain speclalty ieathers).

d Aternative ranning materials: A umnum ti tanium

A s ~od o1l (chamis) , glutar -
aldehyde. Fornmal dehyde /(for chanois) is no |onger
recommended for use due zo its toxicity.

2 24 Post Tanning Activity

>y

-

This stage determnes the final gqualities cf the | eather
and the steps in it depend largely on the end product for
which the leather is intended. <0 the wet blue condition
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 is returned to
the drunms for further treatnent

| nput

“\Wt bl ue” Leather or leather wth other tanning
materials if alternative tanning nmaterials were used.

Process

Tollowing cannage, Certain mechanical operations are

performed to | evel the surface of the irregular natural
material ©’

Sammying by machine (pressurized rollers) toremove
moi sture and residual tanning solutions; splitting by
machine, if not carried out ig l'inme con |Hg on s
shaving Wiereby substance is levelled, Surp

: : , c fragments (rather
material yielding a waste of small

than the sheet-like material obtain from splitting) ;
and, trimm ng.

Ef fluent: These operations yvield a combination of solids
and squeezed cut water.

Chenicals include: Unfixed tanning chemicals.



Bost-Tanning Wet Work or Retanning:

This involives

foyrhey TYocessing I Tne STabld
ccllagen network a z a

nd may Icmprise A
inv chemical =-reatment -3 =ild zand oprecautionary =3
~acure -O ensure =that anv raw oide =xposed 1n the
splitting process -s ¢t anned Dperore - he grocess <t
replacing retained water with natural oils is begun

A small anount (conpared to the tanning stage) of
chrome powder is introduced =o the wash Zor a snort
peri od. The renmai nder of the process xs dominated by
adding oils, dyes and pignents to the leather. This is
done in varying tenperature and noisture mealuns,
depending on the desired guality ana colour of the
fini shed | eather.

Effluent: Raw solid wastes are prcduced and the adueous
effluents do not zenerally conctribute 51gn1r;cantlyTEo
the overall load cf pollutants fro :het:a?ﬂer¥. he
properties of this effluent are S'Mmtar 1o the tanning
stage effluent.

Chenmicals used (% of shaved weight) include™:

neutralizing: 1% mld alkali or syntan;

retan: a wide range of tanning material, previously
di scussed

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

Drying and Finishing

The leathers are either sammied or staked -° remove
noi sture, then dried.

This takes the natural stretchiness out of the Ieat?ﬁg
and renoves the remaining free noisture Zrom

| eather, while under controlled tension, t hrough a
heated drying xroom. The final finishing process
i ncl udes nechani cal treatment of grain and flesh,

followed by application cf surface finish

Leather jntended for the fine garment, =-UYXury | uggage
and other up market itens IS sorted out at this point
and subjected to the colouring process. Here colours

are Sprayed onto the sheets Of.leat her and fixed by thhe
addition of mordants, fixatives and lacquers ~ that

inpart the pernmanent col orfast properties to the

| eather that are expected of it in this market. Thi's
process is done in facilities resenbling an auto body

12



shop Daint ocotnh wWlllh sprayers ana clowers renting the
suymes pLut °n & sSmal_er size scals. Trcm nsre the
speets of _eather may JO I2 & stamplng Ir plating
macnine wnere a surZace rattarn may <e pressed 1nto the
—op dgrain cTo impart a desiread surface eifect cnto the
_eather sheet.

Ef fl uents: The mmjor environnental problem xz finishing

of solvents. Some aqueous

is undoubtedly air emssion ( ,
Solid waste may arise from

sol utions may be generated.
trimm ngs and buffing dust.

A list of common chem cals used

_ in leather finishing is
given in the follow ng table®:

TABLE 2.1

CHEMICALS USED IN LEATHER FI NI SH NG

Bu tano

Ethylmercaptan

Et hyl acetate

Ethyleneglycol

Butyl acetate

Methylbutylke tone

Isobutyl acetate

Methylethyl ket one

Formc acid

Perchloroethyl ene

Monochlorobenzene

Tol uene

_Cyclohexane

Trichloroe thylene

Di-isobutylketone

Xylene

Ethylbenzene




2

3 Summary of the Tanpning Prcocess

Zescrired

“he majcr stcages CI The Tannling process are <

‘= -he vreceding section identiiying the signi-cant
-nemical inputs and wastes. A Summary CI tié tannindg
“rocess s :llustrated in Figure I Snowlindg z process

Ziaw chart for —he major sSteps Lo taking raw animal

skins to finished _=zather.

While such a sunmary is useful 2O gain an overview of
che operations, =he Process Sequence may vary -Or
specific applications resulting in different waste
streams. In a typical Northwest Territory tanner¥, t he
tanni ng process and sequence |Nhdicating waste streans
may follow the schematic shown in Figure 2.

It is to be noted that the major tanning stadges shown
in Figures 1 and 2 are very simlar Tut there are
differences :in crocess sequences. For =xample, -1
Figure 1, the :-leshing operation .s performed after
soaking or unhairing by lining. {ft contrast, 1 Fi gure
2 the fleshing is performed before uqhairinq and Iinina
_ known as “green fleshing”. Therefore, “the tannin

process summary described here Should be considered as
illustrative

Exampl €:

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

This example describes the water and reageptﬂb%puhaSQBQ
effluent outputs £for tanning & batch of - | Ko
hides from storage w th hair removed by «reaing =4
data are based cn a schedule Prepared Zor CLanning
cattle hides and is adjusted for muskox by taking «
quarter of the materials required for tanni'ng béef
hi des. For nore detail the reader is referred to the

titles cited in the references.



2XAMPLE OF MUSKOX TANNE™™

STAGE | NPUTS | QUTPUT

Soaking 2000 litres of warm water Dirty wat er containing che
remmants of inputs

1 xg sodium sulphide
1 kg wetting agent

.5 kg disinfectant

Li m ng and 2000 iitres of Warm water Al kal i ne wash wat er .
Fl eshi ng contai ning sulphides, calcium
40 kg hydrated line and calciumsalts, hair and

scraps Of tissue and hide
20 kg sodi um sulphide

10 kg salt
Deliming 1000 iitres of water Alkaline wash water, rich in
calcium with SOME ammoni um
16 kg ammdni um sulphate sulphate
Bati ng 1000 litres water Al kal i ne wash water
8 kg. synthetic bate
Pi ckling 40 kg salt Midly acidic wash water

4 kg calciumformte

10 kg sulphuric acid diluted
in a 10% aci d sol uti on

Chrone Tanni ng 65 kg chrome powder M1dly acidic wash water rich
in trivalent chrom um

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

Retanning, Dyeing | 2500 1itres water MI1ldly acidic coloured wash
and Fatliguoring water rich in chromum the
30 kg tanning agents oils with their sulphite
i ncl uding chrome powder additives are all taken up in

conditioning the |eather
5 kg various dyes and
mordants

25 kg natural oils with

addi tives
Fi ni shing Various fixatives, solvents Applied in a vented spray
and waxes are sprayed onto hood simlar to a paint shop

the leather to help pignments
penetrate the leather for
per manent col orfast quality




2 A Conposition of Tannery_Chemicals and Effluents

The majcry chemicals used . the Tanning crccess are
shown --= Table 2.2 - adaptea ZIrcm> CNIDC Unitea
NVaticns -ndustrial Cevelopment Organlzaticn) . O;her
~msmicals used, in more minor guantities, nave peen
—mentioned i1n Section Z.Z.
Table 2.2
cHEMICALS USED IN THE TANNI NG PROCESS
(Source:  UNIDO )
HeavK Li ght
Leat her Leat her
kg per 100 kg of
raw hi des
seneral Purpose Chenicals . -
Sodium Sulphide Na.S zlg 2-5
Zalcium Hydroxide Ca (CH) ; 03 3
Hydrochloric Acid (Con) HCl 0% 2
Ammoni um Sulphate (NH,) ,SO, 1 5 T
Sodi um Bisulphate HSO0, e 1873
Sodi um Chloride NaCl : >0
Cal ci um Formate Ca (COCH) , 4.0 70
Sulphuric Acid (Con) 96% HSO0, - 30
Sodi um Car bonat e Na,Co, 50
Sodi um sulphite Na,S0, :
Basic Tanni Nng Materials
Chrome Salts Cr, (50,) ; 10.0
Veget abl e Tanning Materials 12.0
Performance Chenicals
Bates 0.8 8 g
Bactericides 0.3 3. :
Syntans 4. 0
Fat Liquors .
kg per 100kg
shaved
wei ght

Dyei ng Auxiliaries
Dyes
Fi ni shes

row
oo m

Due to the variety of recipes,

colours, etc. , the actua

and changes i1n fashions,

anmounts of chemcals and

tanning materials per unit of hide vary wthin rather
wide ranges. The unit values given in the table shoul'd
be considered as illustrative only.




¥

-ve -emposicion - = =-ypical, uintreated compined
=Fflvant 5 characcarized oV 4igh TXygen <emand and
~ixn =alt -~ontent, and 1S sTyondly zilxaline. = also
~cntains & nigh _2vel =I suspended soilds ana possibly
s versistent nigh lcad cIi chrome _evels experiegcea
‘w31 sctual -—annery wlll rary TO some =2Xtent rom
~hese values aenenalig f-r =xample cn water use, =tcC.
~he =nvironmenta. significance oL <these parameters

;aries with the circumstances and :the environmental
sectcr involved.

mable 2.3 shows the composition of a typical, untreated
combined tannery effluent - adapted from UNIDO™.

Table 2.3

COVPOSI TION OF TYPI CAL UNTREATED
COMBI NED TANNERY EFFLUENT.
Units are mg/1l Unless QO herw se |ndicated
(Source - UNIDO)

Par amet er Chr one Veget abl e
Tannage Tannage
9 9
oH
Total Solids 10,000 10, 000
Total Ash 5,000 6, 000
Suspended Sol i ds 2,500 1,500
Ash in Suspended Solids 1,000 500
Settled Solids ( 2 1) 100 50
BOD. 900 % Z%%
KMno, Val ue 1,000 =
COD (X,Cr,0-) 2,300 3,900
Sulphide 160 128
Total N trogen 120 o
Anmmoni a N trogen 0
Chrone (Cr) 70 , 500
Sulphate (SO,) 2,009 O
Phosphorus (P) 1
Ether Extractable 200 200

Table 2.3 gives an overview of tannery effluent as °
whole. While such a table is a useful :ndication of

the orders of magnitude cinvolved, it should rot ta%ﬁg
as general parameters Zor a specific planC.

conposition of effluent depends in each case, on Eﬂg
types of processes enployed in the oplant, on
vol une of water consumned.

=7



-~ zdditicon ©c the scrength oI =2ffluent, e Total mass
~f =olluticn produced can £e sstimated, Zerending upon
-he cuancicy of material orocessed. Table Z.4 shows
-nwe approximate amount <SI collution cotential.y
proaucéa ser =:tcnne ©L raw material pgrocessed 1n A

Table 2.4
AMOUNTS OF PCLLUTI ON FROM RAW MATERI AL
(kg/t Unl ess otherwise Specifi ed)
(salt Weight) (Source - UNIDO)
Par anet er Chr orre Veget abl e Range
Tannage Tannage
Alkalinity (eq/t! 70 750 350- 1250
Total Solids 575 675 250- 450
Total Ash 375 375 70- 200
Suspended Sol i ds 150 75 25-60
Ash in Suspended 60 25 1.5-7.5
Sol i ds
Settled Solids (2 h) 6 3 40- 100
BOD, 60 85
(00 D) 10 1
COD  (K,Cr,0-) 220 220 120- 280
Sulphide l 7
Total N trogen 0 20
Ammonia Nitrogen 3 3
Chrome 4.5 max

18



25 The

Solid WAst es

—

"-2 roclumes I osolid W
Zs=renaent n

I solzl
cnrome Tanning cperation at FArlcus Trocess stages LS
shown . Table 2.3 rpelcw
Table 2.5
SCLI D WASTE GENERATION
Per cent age

Tri mm ng }6.7
FI eshi ng 20.¢
Chrome Shavings S
Chrome Split Waste 5.
Buf fi ng Dust 0.3
Fi ni shed Tri mi ngs 4.0
Sol i ds Suspended in Sl udge —21.9

Tot al 100.0%

2 6 Alr Fmigsions

Air emissions for tanneries wthout incinerators fal
intoc two broad categories:

a)

Odours : are caused Dy imprcper control of
operations , poor maintenance of treatment
plants and decomposing accumulated wastes. Ihe€
reduction of odours Zrom <chese sources are
achi evabl e by a pr oper procedur e for
oper ati onal nmaintenance of the plant.

Solvents: and other vapours <£rom finishing
operations depend critically on the types of
chemical used - for exanple see Table 2.1. It
is not uncommon to discharge (and emit) up to
30% of the solvent”)  Mdern processes are able
to reduce this emssion to 2% in many cases.



3.0 ENVI RONMENTAL | SSUES

p ner al nsi deration

There are -wo majcr Zraditicnal fuf.lc concerns cver
TanNnery Creraticns Tirst, unplsasant cdours; 3nd
seccnd, water Tolluticn Ircm  untreated  2lscharges.
Zoth prcklems can gce solvea oy lWplement.ng proper
~sntrol acticn - for example ciofilcration and effluent
~reatment

¥

3

Sther less obvious issues are_ cther pollucion, and
nealth and safety (Issues. They arise <from the
increasing use of synthetic chemicgals and from the use
of newer processing chemicals. These substances are
frequently toxic and may affect both human health and
zhe envircnment . - The adverse envircnmental Impact ©L
-nese substances can te zvoided SV Troperly designing
_.Le cannery process systens.

Finally, <the cross-nedia inpact nust also pe carefully

eval uat ed. It is to be noted that certain sinple
measures to control pollution can thenselves create
secondary environnental inpacts known as cross-nedia
impacts . These inpacts include groundwater pollution,

soil contanination, sludge dunp ing and chemca

poi soni ng.

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

3 2 Consideration of Sone Specific_TImpacts.

affluents

The maln ccmponents c¢I the Zanning ¢ S g
7 rage of the

-
are discussed individualiy ZIor =zach
overall canning process.

St orage Stage

For the skins, oproper environment and ctemperature
controls are necessary so that Gthe selected storage
strategy is effective.

Tor waste and byproducts, Zregquent inspection of the
storage site should ke done to clean up and di spose of
salt o prevent corrcsion in storage facilit:ies due ta

-k

=R oxidizing of NaCl cemmon =Salt) con metal and
concrete




Yide C eaning and Preparation Stage

Cal ci um

The main LngreqQlsnt L& luent cCrcduced 1o ITnls
zTage CI “he cvVerz.. TINNIIT TICCeSSs LS czicium, wnich
s a commen =iemaent L matura. =nvircnment and
1sually not regul_zted L= Zluents. The =:ifscts cI
zalcium salts In natures ie cuffer-ng =zoils and
water agailnst the =:ifects natural acicd sources _Like

rnewly exposed bedrcck and teat ods.
Sulphates and Sulphides

Sulphuric acid is zhe source Of sulphur radicals chat
may contribute IO sulphate and sulphice production
which are secondary ingredients :in canning_effluent.

These are =sual., veguratea in -ndustrzal =2Ifluenc.
Sulphur is an =ssentiial =lement 11 TrCT2ln SVNCLResils
and cherefore sulpnur sCmMPOUNdSs Zan ce naturally
incorporated and quickly nmobilized :In * bi ol ogi cal
systens. Synthetic sulphates and sulphides are conmon
end produces of aerobic and anaerotic digestion of

organic material and so are compounds that are commonly

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

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

In aqueous envircnments sulphates and sulphides mnay
~ontribuce to . ‘.ncreased growth OL micropes 1n Sewage
systenms wnhich are characteristical ly low ca oxygen. At
“ow OXygen concencrations iicreased ticlogical ace="~lclr
often ‘exhausts all free OXygen and anaerobicC activity
then starts producing hydrogen sulphide 938 which =s
lethal at low ccncentrations. I'S should not ne a
problem in northern situations where sewage is eicher
punped into a lagcon or into the natural =snvironment

The standards established by the US EZPA assumed that
all tanning effluent would te discharged into a managed
environment before veing rsleased into a natural water
course. They zoncluded <that =the "Best Sractical
Tachnology" for oretreatment of discharced =ffluent
available to the <industry zould meet =z standard ZIor
sulphides of 24 ng/l Zor = _arge tannerv. Tannerlies
zhat processed _ass than 275 peer nides cer Zay were
felt to generate =ifluent ~olumes that did nct warrant
rhese standards trovided they met <he standards set DY
cthe local author:izies.



n - S .3 Tn3T 3 Lzrze
sr=2rs 5 system must nandls
-1 zail casws Tn sugcnh 3 fase i@ zriillent
I=narate sncull = Cretreatsd To ensurs
~nac 2 Z3v g sserz. . szawage svystam wouldl
-2t n~e covericaded —herepy T3duCLng The TropabllliTy oo
=xcess nydrcgen sulghide Zrcgucticn % small zannery
ices not generacts -ne volumes -I =ffluent that would
clace a _arge svstem at risk trovided 1t Teets tne
sther =ssential r=guirsments oI I2ie .2cal system.

Zn Al berta the regulations =z che CLEAN WATER ACT are
under evision. These ~regulations zadress =

characteristics of effluent t2 at can pe discharged :iato
ratural watercourses in =the crovince and are zae
standards wnhich municipalizy waste water creactment
systens are sxpectsd TO meet. -1 cases wnere there -
-, lntermedlate IaclllTy  Cetween o waste wateg

-
senerator 3nd -4 e ~atural IeCelvVing Jaters, Le
gener at or requisscéa qi¥eccly. -0 cases Wwhere che
generator disposes direcctly i1tC & sunP Ixrom which all

waters are rel eased by seepage with no surface decant,
the effluent :g requl atea Dy conmposition not
concentration. That is, if 70 prohibited substances
are used, and all solids are contained in the sunp, the
_eachate fromthe sunp remai ns unregulated W th regard
-0 concentration of the effluent produced by “the
generat or.

A situation similar to that described ZIor Alberta was
found in the Fraser Valley 2 2.C. The Lindivicdual
waste generatcrs were _argely unregulated =xcept Ior
_arge cperacions which had tnhe gotentlal of disruptingd
ke =quilibrium cf the primary c©r secondary treatment
facilities cperated by the CGreater Yanccuver Regicnail
Districet. The operations that had the cotential to
discharge suspended solids contributing =Zo a nigh
biological oxygen demand {(BOD) in the aerobic digesticn
stage of waste water <treatment were regqulated znd
monitored. The =PA standards do not address nor <did
-—he development raper propose any oSrecautions on —he
oresence of wetting and kating agents in t=xe erfiuent

Zrom this phase <f the canning process. The cther
major concern Zor these systems 1s the presence ct
solids in the waste water stream. These solids zare
-haracterised by animal rarts in che case c: slaugnter
clants and personal hygiene accessories .o the case b

domestic sewage.

-~
[



Chrone Tanning Stage

Chrom um
~“v~mium ~as . ong <Seen -—zme  -lose persistent na
worr-some Substance -n Tannin zrfluent. As ne

cnemistryy of thls ancient zzchnolodgy ';as become_ pgt;f“-_r
.nderstocd, =-anners nave abandoned th& US€ <r hignly
-cxic hexavelant chrome 3in Zavour Of the trivalent
~nromium trioxide. Hexavelant chrone is very reactive
having six gositive charges available for *bondi ng in
crder -o ©opecome chemically stable. It therefore
di splays the properties of other multivalent heavy
metals .  Trivalent chrome on the other hand quickly
bonds with organic substances to beconme stable. |If
this were not the case |eather garnments would be the
cause of serious health problens.  Nonetheless, in
sufficiency concentration, . ;> valent chrome shows toXic
2ffects ON aquatic crganisms and SO remains a regul ated
subst ance in nost jurisdiccions. It s for Zhis reason

1 tinnac, A ha 1indar
Egztstcar]r:doaﬁs—? nt taﬂgebys_eff'l'ggﬂt hé:soraec;Lded to regulate
trivalent chromum in these pretreatnent Standards
because the total quantity of trivalent chromum
generated by this industry is nationally significant
(2.6 million kg annually). . .. '''2).

The standards set by the EPA for tanneries processing
nore than 275 hides per day was 12 mg/l Ifor a dail
maxi num and a nonthly average of 8 mg/l. 'MN examinin

nore than 300 tanneries to set these standards, it was
found that nmuch of the chrome in the effluent was tiled

up in suspended solids. Wien the effluent was passea
through a .240" screen, -he total chrcme :Iin t he

ef fluent was reduced significantly.

In the review conducted by Alberta Environnent,

“tannery wastes containing trivalent chromium are
exenpt, provided they do not contain ot herwi se
hazardous waste”, from the Hazardous Waste Regul ations

which are currently in draft (Andrew Cunm ns, Al berta
Envi ronnent - personal conmuni cations)

Trivalent chromium is widely encountered in t2€ natural
environment and is required £or human health as it acts
synergistically wth _insulin !N M8l ntaini ng proper
‘bl ood sugar |evels. The National Acadeny of Sciences

(U.S8. ) considers an adequate but safe daily intake to
“be 0.05 to 0.20 mg/day, and assunes that chfom um does

not bioconcentrate in the food chain. ®
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jaste warars “rom 3 cnrcme Canning Trccess randge Irom
streongly acidic to sTrongly zlkaline 'pH Z Zc 12). The
ZPA found -—hat -—he clended waste water stream Irom a
~oymal cannery fell in the range < 7 <o 13 cH and it
-~ <n this context <—hat <he stanaaras I2r ctannery
2rfluent were pr ODQSGd. As nentioned above, the nlgn

volume of lime used in the dehairing stage provides a
strong buffer which serves t0 reduce the volatility of
chenical reactions in the event c2at a strongly ‘acid

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

Retanning to Fini shing

The remainder of the tanning process is, in the first
step, a repeat of the tanning phase; cthe dyeing_to
finishing steps are primarily additive 1n nature. That
is, the reagents usea are primarily introduced to be
taken into the leather to inpart special qualities and
colour to the final product. The conpounds used for

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

3 Effluent pisposal Qptions in the N.W.T.

All the waste water disposal strategies th_at vere
exanined during this review Showed or assumed indirect
di scharges of waste water. That is, the waste m?;er
was discharged into a tenporary holding or settling

facility, or was treated to a second staae of sem?%e
-reatment before it was returned to natural water

cour ses. The EPA standards also assune that the
tannery effluent would be dischar%Fd 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 nust heet overall standards are set by
the U S. CLEAN WATER ACT.

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

water treatnent systens to those that were exam ned in
the course of the study. I'n many communities waste

waters are discharged directly into the nviroqnﬁpt by
rel easing them into the ocean, an Isolated lake cr

. , Few
pond, or in sone cases onto a renote_ beach ridae.
communi ties have primary c¥§atment plants complemenced

by a settling |agoon
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Thi spproacn 1s used &t lLorman Wells zv zhe cil
refinery. Wastes not suiltable I[or the municipal sewage
system are dischargea Into & Cerc clating sump. This

could also be done Zor a tannery. Guidelines for sumps
in the N.W.T. have ceen developed Py the Zepartment or
“ndian and Northern DJevelcpment INAC) 1n regulating
o1l and gas drilling actzwvities.  The IPA standards
Z~y =-anneriss and =-—ne -NAC sump Zuldelines could Dbe
-ombined tc safeguard agalnstT 2xXCesslve Ilscharges ct
substances that may nave .ong t2rm narmriul =Iifects :
—he environnent.

It is noteworthy cthat discharging excessive vol unes of
reagents in a commerciat Ventlre~represents unnecessary

cost , and therefore for economic reasons alone it is
prudent to keep =the amount Of reagents in «phe waste
stream o a mnimum Appendices One and Two provide

graphics showing sumps and sedimentation schematics
that may be useful Zor waste water nmnagement

Another option for consideration iIs patch gretreatment
of waste water where sumps are noc cractised because of
1S .

“ong term land use consideration A simple procedure
Zor a small tannery Ioat would ramedy Tne _cng erm
_and use grcopblem and sctil. nee “ne =znvirconmentadil

‘uent cefore it is

-
standards 1S a batch treatment :f erfl
aster hancling system.

released to the municipal waste wa

Sffective bpatch <-reatment of waste waters has the
advantage of producing effluent cthat could ke handled
by the municipal waste water handling svstem, ode it a
sewage main or a sewage vacuum truck. A small ctannery

is ideally suited Zo batch treatment since all vhases
of the tanning process would Le done 1n patches cf =0,
100 or perhaps 200 hides at a time. Succsessive stages

-

would likely use =tzhe same soaking =znd mixing drums.
Such procedures _s=nd zhemselves IC 3 zatcn Treatment
strategy for effluents.




3.4 =ffects on Human Health

~ivract -~ontacs WlTnh Lndustrial cShemlcalis zre o ce

svoided, as =ven r=latively Tlnor =2Xposures LI Ihey

sccour Zreguentliy, zan =ventually Zfuilld up 2 LcXic

_2vels Anctner source < =2Xposure are 7apours Ircm

“inishing solvents. 3ome sclvents nave reslatlively hign

toxicity and should be careiully contrcelled. Leather
Tl

3

dust has been listed by

a potential carcinogen. -

e Zuropean Commission (EC) as

9]
[6)



4.0

TANNERY ENVIRONMENTAL GUIDELINES

“hers dces oot =Xist znv speciiic lagislaticn o
-anner:sc .o —ne YNortnwest TeYrriIories However,
-5 3ilcw a3 -—anner -—= meet the Iincreasingly
scringent =nvirocnmental Soals now ceing Zaild cown
SV autnori--ss, 3 set oI racommended guldelines are
cutlinea

A framework ot anvirocnmental guidelines, i £
effectively <ollowed, <can help ensure chat 1)
appropriate planning Ls carried out; (2) che
tannery meets certaln environmental quality and
safety standards; and, 3) 1its off-site impact on

the community at large is within acceptable limits.
The princival anvircnmental reaquirenents which can
sffecr 3 rew -annery creratlcn in the YNorthwest

Territories Lncludes

Lana-use planning permts and zoning (i.e.
si ting)

El A (Environnental Impact Assessment) and Ri sk
Assessnent

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

Limts for occupational exposure and risk to

wor kers
Standards for stcrage, =cransport, .abelling
ana packaging ¢ <iemicals

Envi ronnent al Managenent Plan.

Land- Use Pl anni ng Permts and Siting of

lnstall ations

The siting of a tannery iS a critical decisicn that

must be rthoroughly evaluated. The issue of
greatest envircnmental concerns are the odours
frequently associated W th tanneries. The

requirements include <che follow ng:

<]
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Tanner-=s zhculd fol= ziassed as
"morentiaily ~Ioisnsive’ unless very nigh
standards -f c.ant =es.gn and cperaticn
sre adopced. Where _-wer scandards are
zpplied, zxrensive setbacks -rom
~apitacicn areas are racommended;

siting —cermissicn snould ildeally e
accompaniesd oy an cperating permit that
allows <-ngoing <contrcl over operation
during che 1ife or the glant;

siting close to sewers, natural bodies of

water or evaporation _agoons, S tO be
preferred;

r eration o the greatest
extent cossikle should be the objective
- < le!

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

obtained prior to the construction of the
pl ant

Environnental Assessments

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

It is also useful in evaluating the adequacy of
processi ng technol ogi es to be used. There Z$ NO

regul atory requirenent for & ctannery n thg
Northwest Territories o verfcrm a Tormadl
T .- - - = TR - .

Environmental -mpact Assessment , EIAL. It is,

however, recommended that the checklist given in
Table 4.1 be followed for &sSSe€sSsSing g tannery’'s
envi ronment al i npact.



Table 4.1

CHECKLI ST FOR ASSESSING A TANNERY'S ENVIRONMENTAL IMPACT'

Water pollution rrom uncontrolled stOrm drainage

. _ E- s - “
Water golluticn from =riluents and waste “daters

Wat er pollution from spilils and accidents

Groundwater pollution from ponds, pits, Lagoons, 2olding tanks
G oundwat er pollutien from effluent disposai to land

G oundwat er polluticn from waste dumps

| npact on sewage treatnent systens

I mpact on sewers and drains

Sc1l pollution fromeffluents and waste waters

Soil pollution from siudges and residues

Contamination Of land fvom spills

Odours and nui sance frcm decomposing #astes and chem cal s
Tox1ic (gas em SSion frem chemicals, wastes ana effluents

I ndustrial hazards fromchemicals - contact, fumes
Hazards from treated hides (handling, effluent)

Public hazards of waste dunps - chenicals, wastes, containers
Noi se, snoke, dust

Wat er consunption

Storage safety of chenmicals

Energy consunption

Transport of chenicals, Wastes and general materials
Use of |and which is ecologically valuable

Each item provides a starting point £or a systematic
examination of the particular impacc, 2OW =& rnghtkhbe
reduced, and whether alternatives are available that
could avoid the inpact altogether. The checklist can
also be used Dby plant desi gners and regul atory
authorities



“uidelines “or Tnvironmenta 2eleases

Tanneriss L= = 12 tolluTicn LnTsansive,
SnZuSTrIiao —cmrlzxes, :enefa-;:g somparatotTely
_arge -~Tlumes tI nign Ichncsntrat.cn wWaste water.
Tnrtreated TANNEXY wWastEs LI surace watsr zan Zring
zpout 3 r3IPld IeCerIIIATICh - <heir czhysicai,
~hnemical and ciclogical Iuallitliss. dastes may cive
~ise -—o mexicus odours -rom tie Ieccmposition oL
organic wattsrs °n ~rder =-D 3avoid aaqaverse
anvironmental =2ICfects 3 set -f <cuidelines =zare
~scommended “or 1) waste water releases; 2)
sludge and waste disposal; ang, 2) air smilssion.

The guidelines Ireguent.y SXPIesSS concentctraticns in
mg/kg or mg/l. TO gain SONE rerspective that how
much is a mg/kg (milligram per kilogram) , consider

—he Izllcwing:

| f a person drinks about two quarts of water a
day cont ai ni ng 1 mg/kg of a netal ) it would
take over half a year to consune 500 ng, which
ISblthe wei ght of an extra-strength headache
tabl et.

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

1 Waste \Wter Releases

Qui deli nes for three OPTi0NS gre outlined below:

-~ natural oodilies <
agcons.

(81
QO
H

OPTION A: _ischarge = water

o sewage

TPA pretreatment znd cther Jualitcy
standards © Zfor e=ffluent ZIrcm a chrome
cannery (prcducing wet Dblue and finished
_eather) are reccmmended for Zhe
Northwest Territcries. The discharge

~riteria are given in Table 4.2

(VY]
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DISCHARGE STANDARDS FOR N. W' T.

Table 4.2
TANNERY WASTE WATER

PARANMETERS CONCENTRATI ON COWMENTS
LIMTS NOT TO BE EXCEEDED
~H 2.0 - 3.0 ZPA Standards'*®
Sulphide 24 mg/1 =pA Standards”;
Max. Per Max. Per
Day Mont h
Total <Zhromium 12 mg/1l s rigll EPA Standards'®
BOD 5.0 2.7 EPA St andards
expressed in
xg/1000kg
TSS 8.7 4.0 EPA St andards
expressed in
kg/1000kg
Al & Gease 2.5 1.1 EPA St andards
expressed in
kg/1000kg
Total Chrom um 0.15 0. 06 EPA St andards
expressed in
kg/1000kg
Pass all waste water through a 0.4” screen prior to
di schar ge. Recommended by aut hors.
OPTION B: Discharge to Sumps.
If a chrome tannery is proposed for a
community that has no waste water treatnent
infrastructure, it is recommended that the

tannery be sited so that”
be discharged

its waste waters can
directly into a percolating

sunp. The INAC 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

pr oduce sl urrp| ng ana so threaten the int egrity
of the sunp. Further, care should be taken so
that the sunp is bernmed to avoid spring tine
flooding of the sunp which could result in
sump contents decanting into the norma
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surcaice drainage watsrs <°I In2 community. -ne
sump Tuicerines speci1ZIvy water Fuality
~roperc-=s .- Tne =ventT That 3 Zecant LS
~ecessary oy any reason
The INACT sump suidelines zna ZPA —annery
Juldelines are -ntegrated celcw o Table 1.:.
Table 4.3
soMp DI SCHARGE STANDARDS FOR N. w.T . TANNERIES ‘' WASTE WATER
PARAMETERS CONCENTRATION LIM TS COMMENTS
NOT TO BE EXCEEDED
JH 5.5 - Loo INAC sump
guidelines'’ : 5.5-
8.5
EPA Standards'® :
L3 - 10.0
hloride 1000 mg/1 INAC limits for
decant”)
Sulphate 2000 mg/1 INAC limits for
decant'”
rotal Di ssolved so1ids 4000 mg/1 INAC linits for decant “)
Sulphide 24 mg/1 EPA Pr etre)atmant

St andards’®

Max. Per Avg. Max.
Day Per Mnth

Total Chrom um 12 mg/l 8 mg/l EPA Standards‘’

BOD 5.0 . zpA Standards
expressed in
kg/1000 kg

TSS 8.7 4.0 EPA Standards
expressed in
kg/ 1000 kg

1.1 EPA St andards
expressed in
kg/1000 kg

Total Chrom um 0.16 0.06 EPA St andards
expressed :in
kg/1000 kg

Ol & Gease

()
[9)]

Pass all waste water t hrough a . 04" screen prior to discharge.
Recommended by aut hors.

o8]
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OPTION C

N —anner dsveicpoment TIET 2A0LRTS nls siting
znd wasts WALSY scratedy 2VC 1G4S TWO  IZmmonty
~erceived Tron 2MS 25sS0CLalsa WiLTII —anneries
= will isclate a._ waste waters L. a way tinat
Zoes not careatean Uil Lafrastructure nor
oLace waste water --~lume 20Q Guaiitl’ sSurdens
o Tne municlral nfrastrucTure

A serious drawpack -—C Che sump disposal opticn

:s the iong term effects cn the soil zhat may
be contaminated with percclat=ng wWastes from
the sunp. W t hout an expensive nydrological
exani nati on of <:-he groundwater drainage
patterns =manatin z rom < he sunp, it is
i npossi bl e ro Xnow  what zhe ultimate
distribution of contam nated soils is %i kel

to be. This may have serious ut ur

implicaticns =
ana _and .se

r _ong zerm urban devel opnment
—he CComMmMuUnity.

10

+
3

Batch Treatnent < Waste Water

In cases where long term land-use problems «
the community would ROt permit the sunp

di sposal opti on, a batch _treatment of
ef fl uent, prior o its release to the
nuni ci pal waste water handling system s

r ecommended.

q Precipitati

The effluent from <the chrome zZanning stage
should be treated with °_ime <O ‘vbl nd aﬂl
remaining <free <shromium in a calcium salt
precipitate . The slkaline ¢H cf zhe effluent
woul d also ensure that all renmmining greases
and fats would be dissolved and so pose no
problem to the municipal waste water sSystem.
(Note : che precipitated solias renmaining as
sludge should be contained =2 drums gpd
di sposed of in a manner simlar to hazardous
wastes |ike waste ubricating oil) .

Settling

A significant part of the COD_ _cad orf _raw
waste water is due t° organic Soiids. If 1s
recomended Gtherefore -hat all waste water
from different sctreams Z2© di scharged toa
hol di ng =-ank and pe allowed to sect.e k;O
renove suspended s©l1iads czefore passing =o€
decant through a .24” screen.

-
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The shapes and dinensjons of -a0BKS ana Dbasins
are critical in achieving a gooda sett.lna
rate . Yorizontal <lgow Gcanks, while cheap,
have lcow e=fficiencvy. Jertical sedinentation
- anks are recommended as they are nore
efficient and cost-effective (for canneries) ©
chan horizontal tanks.

The settling tanks may be steel 0¥ "lbﬁeglafs.
For self-desludging, $0° angles for the walls
are recomended as shown in Figure 4.1

EFFLUENT
Fala® VV)Q S—® 5 |SCHARGE

EFFLUENT — g
ENTRY (1

T

Figure 4.1 Vertical Flow Settling Tank

The basic requirements are for sone degree of
turbulence at the inlet to ensure mxing and
encourage floccul ati on. Tur bul ence nust be avoi ded
in the rest of the unit. The solids settle under
gravity and concentrate at the base and renoved
from the bottom The clarified effluent is gently

drawn off at top at a recommended flow rate in the
range of 1.0-1.5 m/hr.®

Discharge_of Fffluents

The effluent discharges should neet the standards
outlined in Table 4.1. In cases where these
standards are not met, dosing wth coagulant and
flocculants are recommended. Coagulation is easily
achieved with aluninum sulphate, Which is cheap
readi |y available and effective. The efficiency of
coagul ati on can be enhanced by the addition of
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4.2.2 Disposal of sludge_and Solid Process \WAste

~ur:~g -—he crcblems oI _=2acnate generaticn, -- =S
~ecommended <-hat only solids, <cree ST s arome
~recipitaces, oe disposed cof at candfilil sjtes

“he w4se cf "dumpsites" should be avoided ag C-28Y
are uncontrolled _-andfill sites, usually already
suffering Zyom  serious local  environmental

oroplems. The t anni ng sl udges shoul d be

“mmediately covered with I nert mate.rial to avoid
odour generation and :nsect | Nfestation.

Chromium siudges in moderate Quantities are
unlikelv =5  -ause serious proplems i normal
- andfills. <There has nevertneless been a vigorcus
iebate for sonme :cime concerning the envircnmental
‘hazards ot precipitated trivalent chrone, in
sludge, disposed to landfill. Mich of this debate

centers around the possibility of re-conversion to
and |eaking of, the nore toxic hexavelant I0rM

There is no consensus however of the environnental
effects of trivadent chronme’’

it is, therefore, recommended that the precipitated

gfhr orrgccsérugigﬁg bet oconttahlened Nlopt r?v\e%rtum ?Q(rjr ic{' osrpIOéssed

regul ations for hazar dous wast es like waste
| ubricating oil.

~andfills which receive cCther industrial readueg,
particulariy acidic wastes, may not be suitable -or

receiving tannery wastes. Aci di c wastes can react
with the tannery wastes, Perhaps |iberating toxic
hydr ogen sulphide gas . Simlarly, e

deconposition of donestic refuse can lead tao.the
forrrg?ion of acidic conditions in the Zill.

Periodic nonitoring of the leﬁchate. is recomended,
where such conditions in the Tandfill exist.

The option of incineration for solid waste disposal
in the Northwest Territories |S hot recommended.
I nci nerati on technology 1S extremely conplex and
must be performed under controlled conditions »Y

highly trained personnel . | nci neration under
uncontrol led conditions Would lead to unacceptable
em ssi ons

()
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4 .33

Al r Tmission_Standards

4 4 |

ipar- <rcm cdour, Sew Sericus alir lmpacts  are
sxpected outside the Zannery Within The tannery,
solvent -~apours mTay <e & Sericus sccupational

i ninzentional gSeneration of

nazard, as L1s the =
aydrcgen sulpnide H.S).

Odour Cui del i nes:

I

Tannery odour . from poioclcgical deconposition of
organic materials should be wminimized by using

“bi ol ogi cal filters. Currently there are no
standards Zor odour control. The Conporting
Counci | of Canada has proposed qualitative
gui del i nes.

t ‘s recomended ¢y =he Science Inscitute that
N.W.T. -anneries should adopt 3 qualitative
guideline as follcws:

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 metres fromthe
truck.

imits for Qccupational Exposure and Risk to Wrkers

A number of tannery prccesses are capable of posing
a hazard =t©o workers . The general Industrial
ccupational  Health and Safety Regulations for the
Nort hwest Territories should be foll owed.

Limting exposure to chrom um conpounds and sol vent
vapours is also reconmended. The guidelines will
pe issued by the Territorial authorities.

Well planned organizational procedures to nmaintain

safety and health in the Northwest Territories are
reconrmended. Sone essenti al aspects of such

procedures are' :

provision by managenent <I safe working
conditions and procedures; '
participation by the workforce in
ensuring safety at work;

36



4.5

Ay
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clszr a- d

gsaf=zy and n2a.tll services;

safe:} —razinling 3 nd  Lastructica, cTotha
intrcducceory znd cn-going;

reporting, Lnvestigatiocn and ana_ysis cI
scc.dencs and working conditicnz
iisseminaticn ~-I inicrmaticn con nazards
and risks;

cooperaticn with lapbour and safety

inspecticns and reviews.

I't 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 wel
recorded® .

Standards for Storage, Transport, Labelling &
Packaging Chenmicals

Tanneries in the Northwest Territories, |ike other
i ndustries handling chemcals, nust follow specific
Canadi an Feder al and Territorial Gover nment

requi rements and regul ations.

All suppliers of reagents nust include a data sheet
with the product Which sets out the storage and
handling requirements for the specific conpounds.
This requirenent is a condition of sale as required
by the HAZARDOUS PRODUCTS ACT (Canada) and the
CONTROLLED PRCODUCTI ONS REGULATI ONS i ssuea under the
Act . The safety labels required of “he suppliers
advi ses the user otr:

the nane of the product

the appropriate hazard symbol (s

the risk description, <{(i.e.; flanmble,
irritant to eye and skin

precautionary neasures for handling and
st or age

first aid measures in case of energency

All tannery enployees should be trained in the use
handling and energency response &to accidents with
the reagents needed for Zanning.

s
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Environnental Management Plan

—“he ‘mplementaticn ©F —he snvircnmental Tuldellines
discussea 1= ~ne cCrevi secticns zan oe
affectively carrisd -u cy Jdeveloping a
systematically cocordinatsad

2lan.

(D

Envi ronnental 2audit

A useful managenent =zcol is the environnental
audit . This should not cnly review conpliance with
gui del i nes but also should look at W der aspects,
such as reporting, operation and staff training.
Through such techniques tannery management can
become nore aware of its general ability to achieve
a high level ©f environnmental performance in all
areas of concern' . The following Environnental
Awareness . . . c~ecklist ZISr wvanagement , as S hewn in
Table 4.1, <is reconmended.
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he ‘-a2mg -n Chis checklist ccncern Zactors that can
ssist —anagement .o systematically achieving nign )
nvirecnmental cersormance. They -avclve, in particular,
he personal and crganizational =slements that lead to

rompt racognition of problems, and tO effective acticn
O correct them.

nvircnmental Envi ronnent al obj ecti ves
'riorities and  have been clearly defined; .
‘olicies Envi ronmental |ssues of alr, water and

soi| pollution_ are understood;

Envi ronmental inpacts of chem cal s,
wastes and noise are understood;
Ynowliedge of the national and
Territorial environmental programme Ls
up- co- dat e.

fanagement Envi ronmental and Safe}y ]
Statf training programmed are defined
and carried out;
Envi ronnental news updates are received
and used;
Monitoring results are regularly
received and acted upon
Staff incentive schenmes exist for safety
and environnental perfornance.

Regqulatory Pol lution regulations - air, waste
Requirements and soil standards are xnown;
) Jealth regulations 'workplace) are
known;

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

Oper at i onal Waste audits are
| nformati on periodically carried out;
Chemical safety data are avail abl e;

Anal ytical procedures are understood;
Laboratory and trained personnel exi st

on-site;

mnitoring data are conpiled and
submitted according to a schedul e;
Monitoring data are checked by personnel
with appropriate responsibility”

(V3]
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“ne cf zhe nighly rsccmmended TSols Tnal TInpolnts
=nvirconmental croplem areas wltihiIn the ;la;t s
"Waste Audic'. The currcse <I thie waste audit 1S
-5 “sok at specific sources c©I waste witiin the
slant and develcp methcdclogies Ior 1ts raduction.
The reccmmended =ssential STEpPS

"waste audit" are shown - Table 4.

in carrylng cut &

[N

Table 4.2
STEPS I N CARRYI NG OQUT A WASTE AUDI T

PHASE

(=]

PHASE 3:

PHASE 4:

PHASE =:

PHASE 6:

Understand the process in the plant

.List unit processes __ _
Construct a process flow diagram

Define the process inputs

. Determ ne resource usage
. Check storage and handling losses

.Record waste usage. 1 ot ;
Deternine current +&vel orL waste reuse

Define the process outputs

Quantify the process outputs
Account for waste water flow and
strength

. Docunent wastes stored and disposed of
Carry out a materials bal ance study

. Sunmarize process inputs and outputs

. Wrk out materials balance for unit
processes

. BEvaluate the impalance of materials

. Refine the materials bal ance

| dentify waste reduction options

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

| mpl enent an action plan

. Carry out a cost/benefit analysis for
opt ions

. Select neasures for inmmedi ate
i npl ement ati on

. Start action on long-term measures

Adapted from nTndustrial Waste Audit and Reduction

Manual",

Ontario Waste Managenent Corporation
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5.0

ENVI RONVENTAL PRI NCI PLES

The Iaternaticnal

b Tocunc:l cf Tanners ICT) has
prepared a. statement

éf snvironmental principles to
serve as a model “or -h€ tanning Laduscry. It is
reccmmended Zhat ~he 2Merging Nor t hwest
Territories + jndustr adopt theé ICT principles
outlined in Appendix

w <
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Appenaix ONE
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Appendix TWO

Effluent settling tanks and lagoon
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APPENDI X 2

International Council of Tanners

Consenl internatonal des Tanneurs
Internavonale Gerberveremgung
Consgho intermnazionale des Conciaton
Consego intermnacional de Curtidores

Ogerationsi Secretarnat:
186 Migh Street, Lewes, East Sussex, BN72NPEngtand. Telephone & Fax: (0273) 472149 Telex: 878149 Bricen G

STATEMENT OF THE INTERNATIONAL LEATHER INDUSTRY PRI NCl PLES
FOR | VMPROVED ENVIRONMENTAL, HEALTH AND SAFETY PERFORVANCE

The leather industry accepts responsibility for taking'its own initiatives
to safeguard the environment, health and safety in addition to compliance
with the law. It recognises that such initiatives are a civic obligation
as well as good businessand marketing practice.

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

Asgsociations 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 heal t h, safety and the
environment amongstalllevels of management and employees;
3. assess adequately the environmental, health and safety implication

of new and monitor the effects of existing products, processes and
operations-at all stages of supply, production and marketing;

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

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

6. 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 groupa) in order to initiate action on environmental matters
where a joint approach may be effective or necessary;

1. conduct and support research to reduce possible damage to people and
the ¢ nvironment from leather industry products, processes and waste
materials;

8. encourage technological training and education in low waste techniques
which areenvironmentally 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 heal t h, safety and environ-
mental effects of tannery operationa and processes;

10. cooperate with authorities and others to encourage the development of
sound 1y based practical laws and regulations to safeguard the public,
workers and the environment.

6 June 1990
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SCHEMATIC
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THE TANNI NG PROCESS
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