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Introduestion

Thin presentation is demigned to give an overview of environmental
problems in the tanning induutry and their effentive management. This
report presenta a dennription of waste rharanteristins, nurrent waste
treatment and rontrol practices in the industry, and information from
several countrien on the sconomins of pollution nontrol systems.
Pollution regulations and the importance of maintaining pollution
control standards are dincussed. An environmental impant evaluation
procedure -aises the key environmental ismues that should be dealt

with in the initial stages of planning a tannery.
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A

Pollution probleme frrm the leather industry arise from tanned and
untanned solid waste, waste waters (as well asv the sludge separatsd
therefrom), and some air pollutants.

Solid wastes from the leather induetry include cuttings of untanned
bides with hair, cuttings of limed, untanned hidee without hair and leather
shavings, as well as eplits and cuttings, both chrome-tanned and vegetadble
tanned.

The particular characteristice of effluent from leather factories
which etart with the green, or fresh, hides are sulphides (from the liming),
high alkalinity, a high concentration of dissolved organic compounds
(mainly partially decompoeed protein from the liming and bating processes,
but aleo unbound tanning materiale, dyeetuffs and fatliquoring oils) and,
in the case of chrome leather factories, chromium (II11) compounds. The
offluent aleo contains organic and inorganic suspended solids. These form
as a result of co-precipitation when the effluente from the various
pracessing stages are mixed.

In tanneriss, the problem of air pollution ie a minor one and is
limited almoet exclueively to the waste air from the finiehing process.
Thie waste air ay contain solvent vapc rs and formaldehy 's, depending on
the finishing procese used in the particular tannery ooncerned.

The effluent resulting from the manufacture of side leather in central
European tanneriee with a water consuaption of 40-50 litcrl/kg ravw hides
has the following average composition:

Chrome (III) 100 mgCr/1

Chrome (VI) 0 mgCr/1

804~ 1,500 mg/1 .
¥aC1 4,000 mg/1

Sulphide (87 ) 150-200 mg/1

BOD 1,000-1, 500 mg/1

coD 3,000-4,500 mg/1

Suspended solids 2,000-3,000 mg/1




If the praotice of mlpmde oxidation and chromium precipitation
have been followed, the resultant effluants can be mixed with those from
the tanning, dyeing, aa. fatliquoring processes tc form an overall plant
mixed effluent. After thies effluent is allowed to undergo primary
sedimentation and the sludge is separated for separate disposal, the
resultant effluent is generally suitable for secondary treataent utilising
bioclogical purification plants. In the case of a tamnery operating in an
urban area with little available space, the treatment may be via an
activated sludge plant or the effluent may be discharged to a municipal
treataent plant. For the case of a tannery in an ares with -uoh land
available, say a rural area of a developing country, the preferred sethod
of treatment may be ponds or an oxidation ditch. On the average, prisary
treataent will remove about 40% of the BOD whereas primary plus secondary
treatment will remove 85-95€ of the effluent BOD.

The savings whioh oan be obtained by recycling the liming and chrome
liquors oan reach US$18 (1974 dollars) per ton of hides, according to
Centre Technique du Cuir. This represents approximately ome per oent of
the prioce of the finished leathe.. In the case of the application of
these recycling measures in a French tannery, an additional US$4.5 oredit
would be obtained from the reduced amount of pollution taxes required to
be paid by the firm for effluent discharges.

In the EEC countries affluent trsatment incorporating sulphide
removal, primary sedimentation, and pH adjustaent is reported to cost
$0.016/8q.ft. or 2.1 per cent of the leather selling price. Effluent
treataent incorporating primary sedimentation, chromius recovery, and
biological oxidation is reported to cost $0.025/sq.ft. or 3.2 per cent of
the leather selling price.

A prodblea specific to the developing countries when endeavoring to ;
protect the environment through regulations is a laock of experience.
Never previocusly having had to face emvironmental prodlems due to industrial
pollution, a large number of the developing countries have no speoifio
regulations at hand. Such regulations, however, are indispensadl: to the
contractor for the design of pollution control systems and should be in
offect at the time the tender documents are sent out.
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La pollution engendrée par 1'i:dustrie du cuir est irputable aux déchets golides,
terné s ou non, eux eaux usées (ainei cu’eux boues cu'elles déposent) et 3 certeins

polluants atmosphér cues.,

Les déchets solides de 1'industrie du cuir cowprec-nent lec chutes de peaux en
poil et de peaux chauléesretébourrées (non tainées), les raclures de cuir airsi oue

les crofites et lee chutes de peaux tennées »u chrove o1 zu végétel,

Les effluents dee tenveries vui trai4ert des pesux dites "vertes' ou "fraiches",
se caractérisent per leur tereur e:n silfures (provenant du cheulage), une forte
alcelinité, une irportante concentration de corps organicues e» solution (pour la
plupart des protéiies décomposées résultant du chaulage et du déchaulage, mais ausei
des substances tannantes, des teintures et des huiles utilisées pour le corroyage)
et, dane le cas des usines qui tanneat le cuir au chrone, par leur teneur ern composés
de chrome (III). Les effluents contiennent éganlenert des corpe organicues et minéraur
en suspension, qui se forment par coprécipitetior lors du nélange des eaux servent

au tannege.

Dane les tanneries, le probl®me de la pollution atmosphérique revét une importance
secondaire et ne se pose pratiquenient que pour le finissage du cuir., L'air peut
alors €té vicié par des vapeurs de solverts et du forraldéhyde, selon la méthode de

finiseage utilisée,

Voici la compoeition moyenne des efflients des tanneries d'Europe ceatrale

produisant du cuir ecié et consommant 40 & S0 litres d'eau pa~ kilo de peeu brute

Chrome (III) 100 mgCr/1
Chzume (VI) 0 v:1!;")r/1
S04 1 500 mg/1
NaCl 4 000 ng/1
Sulfure (57°) 150-200 mg/1
BOD (deriande biochimimue en oxvedne) 1 000-1 570 mg/1
COD (demande chinicue en oxvgbne) 3 000-4 500 meg/1

Corps en suspension 2 000-3 000 mg/1




Si 1'on a erploy la méthode de l1'oxydation des sulfures et de la précipitation
du chrome, on peut mélanger les eaux résiduelles avec les eaux utilisées pour le
tannage, la teinture et le corroyage des perux de fagon & 2'avoir mi'un geul effluent.
(n laisse d’abord les eaux usies se décarter (e€direitetics prireire) et oo élinire les
boues qu'elles ont déposées. Oi peut générolerert eisuite procéder 3 1'épurstion
secondeire dans des usines d'épuratior biologicue. Pour les t= neries irplantées
dans des zones urbaines ol 1'eeprce est lirité, 1'effluent peut &tre traité dans une usine
produisant des boues aotivées ou .a1-1is€ vers uwns usine nunicinzale e traitement ces
eaux usées, Pour les tenneries installdes dens des erdroite ol la plece ne rancue
peB, par sXemple les zones rurales deg pers e1 développement, o1 peut préférer traiter
les eaux dans des étangs de stabilisation ou des foesés d'oxydetioi., En moyenne,
1'épuration primeire permettra de réduire le denande biochimigue e - oxyvedne (BOD)

d'environ 40 4 et 1'épuretion primaire sutvie dtune épuration secondaire de "5 3 7§ 1.

D'aprde le Centre technique du cuir, on peut économiser juscu'3 1" dollare des
Etats~Uris (au taux de 1974) par tonne de peaux en recyclant les solutions ayant aervi
pour le chaulage et le tannage au chrome, soit environ 1 ¢ du prix du cuir fini.

Les tanneries frangaises ¢conomiseraient 4,5 dollars de plus du fait qu'elles

acquitteraient des taxes de pollution moins élevées,

Dans les pays de 1la CEE, le treitement des effluents par 1'€lirination des
sulfures, la sédirentation priraire et la rodificatio: du pH revierdrait 2 environ
0,17 dollar par mdtre carré, soit 2,1 7 du prix de verte du cuir. Le traitement
dee effluents par 1-. sédirentatior prinaire, le récupéretion 1 chrome et 1'oxydetion

iologique cofitersit environ 0,025 dollar par rdtre cerré, soit 3,2 % de plus que
le prix de vente du cuir.

Lee pays en développerient sont e8nés par leur anque d'expérierce dens le
domaeine de la protection de 1'enviro:nerent par la loi : n'ayant encore jenaie eu 2
résoudre des probldmes écologiques dus 3 la pollution industrielle, rombre de ces peys
n'ont adopté asucure régleneatation spéciele en la meti®re. Il est toutefois indis-
penseble de prendre de telles disrositions evant m8me de lancer des appels d'offres

afin que les industriels puissent prévoir dee dispogitifs anti~pollution,




A. Environmental Assessment

1. Enviror nental probleme resultir : from the leather inauatrys
Qeneral "onsideratione L

Pollution probleme from the leathsr industry arise from tanned
and untanned eolid waste, waste waters (as well as the sludge eeparated
therefrom), and some air pollutants.

&, Solid waste

Solid wastes from the leather industry inoclude nuttings of un-
tanned hides with hair, cuttings of limed, untanned hidee without hair
and leather shavings, as well as splits and nuttings, bdoth nhrome-
tanned and vegetable tanned.

Within Surope the practice is to ssnd some of the untanned waste
to hide glue and gelatine factoriss for furthsr proneseing and also
to oarnass disposal plants. Sometimes it is disposed in epenial ‘
dunips, in vhish eanh day'e wastes are novered with a layer of earth
(eanitary land fill).

fhrome-tanned and vegetable-tanned wastee nan be ueed for making
leather board (lsather fidres bonded togsther with glues) or disposed
in sanitary land fille.

b, mgg waters

The componition of the liquid effluent from leather fantoriee in
very complex and dspende upon the manufanturing proaedure used in the
partisular fantory nonoerned and on the atarting materials. The
particular sharastsristios of effluant from leather fantories whinh
etart with ths green, or fresh, hidee ars eulfidee (from the liming),
high alkalinity, a high concentration of dieeolved organin aompounds
(mainly partially denomposed protein from the liming and bating pro-
oociu, but also unbound tanning materials, dyestuffs and fatliquoring
oils) and, in the nase of chrome leather fantoriee, chromium (III)

aompounds,

The effluent also containe certain amounts of organi~ and inorganien
suspended solids. These form as a result of co-precipitation when the
efflusnts from the varioue proceseing stagee are mixed.
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In Burope, offirial ragulationa, whinrh vary from rountry to
rountry, generally require that before any effluent is diseharged 1into '
publiec waters (rivere, lakes, the msea), it must be purified suffiriently
to ensure that there is no risk of major disturbanres to the biologiral ’
equilibrium or damage to the publi~ health. ‘here effluents are to be
treated in publin waste water treatment plants, any ronrtitusnts which
might impair the funrtioning of these plants must first be removed
prior to dirrharge of the effluents into the publir mewers., Often
times a charge 1s levied by the publin authority. This charge is

typically assesred ascording to both the strength and volume of the
waste water discharged,

c. Air pollution ' .

In tanneries, the problem of air pollution is a minor one and
ie limited almost exrlusively to the waste air frou the finishing
process. This waste air may contain solvent vapours and formaldehyde,
depending on the finishing process used i1n the particular tannery
eoncerned,

The West German firm of Bayer reports that the mosat suitable
purifination proress (e.g. wet Rerubbing, absorption by artivated
charcoal, rombustion of the waste stream) ~an only be determined

aftsr studying each individual case ~arefully.

2. A _more detailed description of wastes which arise in different

processing operations 2/

a, Beam~house wagrtes

The beam-house processes are designed to prepare green, or fresh,
hides for tanning. Operations are desigﬁed to remove underirable
impurities and leave the collagen receptive to absorbe veretable tan-

nins or chroms.

(1) Warhing and soaking. Hides arrive as green, or wet, salted
or dry salted (dried after malting). First they are washed .
to remove dirt, dung and 5lood. Next these hides are soaked

in rold water to remove salt and soften. Dirt, hair, dung,

blood, salt are the pollutants.




b.

(2)

(3)

(4)

(5)

flesh and fatty tinsue whirh remains after liming.

(6)

)

Creen fleshing. Musnle and fatty tissus are aut away with
revolving kniveg during this proness. Suspended partinles
are the main pollutantn.

Liming. Hides placed in vats nrontaining approximately 10

per nent lime Lased on hide veight, Liming swells ths skin
and loonmens the hair. Some acrelerators are added, sunh as
sodium sulfide, A high alkalinity (lime) waste im produned
in emall volumes; sulphides are present in the waste.
Unhairing. Hair is cut away via rollers with knives. Hair ig
collented on soreens. Hair, suspended partinles from the

epidermal layer, and lime are ths main pollunn"u.

Lime fleshing. This is a mechanisal pronese to remove any

Splitting. The hide is split through the middle of its
thirknese to produce grain and flesh side layers.

Bating - an enzyme - ammonium rulphats solution ie ussd to
Femove exness lime from the hides. Small amounts of organio
matter and lime are the pollutants,

Tin-;trd wanton

(1)

(2)

(3)

Vsgetable tanning. Tannins from rertain tree barks, woode,
and leaves are used. A gmall volume of waste lis generated
but thim im highly coloured and heavily nonmrentrated in
organi~ matter, -

Throme tanning. Hides are firnmt pickled in a eolution of
sulphuric asid and ealt. Tanning is carried out in vats with
sodium dichromate mau reaucing agent (glucose). The hides
are washed in an alkaline bath. The resultant leather is
termed wet blus, aftsr itm characteristin blue colour st this
stage. Waste water contains ~hromium ione and salte,

(a) Retanning. With chrome salts, synthetir tanning nhemicals,
or vegetable tanning. Low pernantages of cheminalas. Mainly
taken up by leather.

(v) Blearching. With sodium biarbonate and mulphurin aeid.
(¢) nyeing. rfarried out in drums with synthetis and natural

dyer. Unbound dyestuffs are the pollutantr from this process.




(d) Fat liquoring. Skins are tumbled in drums containing
emulsions of oils (linseed, nastor) - emulsified oils are
the main pollutants. Following this step, the leather is
dried and the product is termed crust leather. ‘

A flow nhart of the processes in the tanning manufacturing pro-
nedure is shown in Figure 1. Air, water, and solid wastes eminating from
the various pronesses are shown to the left and right of the proness
flow diagrem.

- 3. Clomposition of mixed effluent from the tannery

The effluent resulting from the manufanture of side leather in

nentral Suropean tanneries with a water aonsumption of 40-50 liters/kg
rav hide has the following average composition: 1

fhrome (II1) 100 mgr/1 +)
Throme (V1) 0 mgr/1
S04~ 1,500 mg/1
Nan 4,000 mg/1
“ulphide (S=~) 150-200 mg/1

BOD 1,000-1,500 mg/)

AoN 3,000-4,500 mg/1
Suspended solids 2,000-3,000 mg/1

+) —

without previous "r separation; with previoue
"r separation approximately 40 mg'r/1.

Pollowing natalytic oxidation of the sulphide in the hair bum
offluent and separation of the primary sludge of the mixed effluent
by sedimentation, the composition of the efflusnt is approximately

as followss l/
BOD 600-900 mg/1
nOD 2,000-2,700 mg/1
Suepended solids 400-600 mg/1

rp (111) 10-20 mg/1 .
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Figure [

L ]
Processes producing pollutants in the tanning industry

WATER POLLUTANTS ALk POLLUTA NS e
B —— AND

SOLID WAGTES = - = = <
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L 4
Adapted from I[ndustrial 30D = biological oxygen
Pollution Control, Vol. 2: demand
Technological Strategies, S5 = suspended solids

Chap. 5, Fig. 5=-21 DS = dissolved salts




B. [Onvironmental Manqgonaux. v

1. Fffluent problema

a. Julphide from the liming procesr

The best approash is to elim.nate the auiphide from the alkaline
liming l1auors before these liquorm are mixed with the rost of the
offluent. The moat rommon and technologinally simplest method is
oxidation with air utilizing 2()()p5/m2 manganewre (17) sulphate. l/

b. Hair burn offluent

The effluent from the unhairing ran be nollected in a storage
tank and thea pumped through an Idronova vertinal settling towr.
The rludge ir romoved daily for disposal and the supernatant liquer
in nollented for reura. Only the nenemrary cheminale required to
bring the warte up to strengih ars then added.

. "hromium tannery wante

All waste waters from the chromium tanning proness, innluding
wringer presaings, rcan be pumped through a hydrosieve to remove suspended
particles. Theme waste waters anan then be re-used as pre-tanning liquers
in the pinkling proness. Thie requires the use of dry salt rather them

brine in nrder tn reduce the valumen.

Alternatively, the nonnentration of chromium (I11) ions nan be
nonsiderably redured by prenipitating the ~hromium through addition
of alkalin. The pre~iritatad shroasium hydroxide aan be filtered out,
redisrolved in arrid and used again in the next tanning batoh. The

proneas requires ~areful analytical supervimion.

d. Treatment of tho mixed effluent

If the prartires of sulphide oxidation and shromium prenipitation
have been followed, the resultant effluents nan be mixed with those from
the tanning, dyeing, and fatliquoring pronemses to form an overall
plant mixed effluent. After thim effluent is allowed to undergo primary
medimentation and the sludge is meparated for reparate disponsal, the
resultant effluent in generally suitable for senondary treatment utiliring
biologiral purification plants. 1In the nane of a tannery operating in am




urtan area with little available &pa 3, the treatment m\y be via an
artivated sludge plant or the effluent may be disrharged tn a muniripal
treatment plant. For the case of a tannery in an area with mu~h land
available, say a rural area of a developing rountry, the p’roforred

metiod »f treatment may be ponds or an oxidation diteh. 1

2. The enonominrs of pollution control through reeyeling

The savings which can be obtained by remyaling the liming and
nhrome liquors ran reach US218 (1974 dollars) per ton of hides, anrording
to ‘entre Terhnique du fuir. This represents approximatsly one per nent
of ;.h'o prire of the finished leather. In the case of the applimation
of hese rery~ling measures in a Fren~h tannery, an additional US$4.5
~relit would be obtained from the reduced amount of pollution taxes

/
reqiired to be paid by the firm for effluent discharges. 2

3. Effluent treatment in rural areas

A three lagoon system is suggerted. !'aste water first enters
the lagoon A vhirh serves as a primary treatment stage. This lagoon
wil. tend to operate under anaerobir ronditions berause of the high
oxyien demand of the waste. Sastry-é/‘ma reported that reduntions in
eff .uent BOD from 1,600 mg/1 to 250 mg'l ~an be achieved 1n I[ndia

wit1 a 10 day retention time.

The effluent from the primary lagoon then enters a serondary
lagion or an oxidation diteh for fur*her biolopimal treatment under
aeribie ronditions. In either rase another lagoon should be available
to ‘eceive waste waters when lagoon A must be nlosed down in order to

rem)ve annrumulated sludge.

In the rare of an oxidation diteh, residence time is usuai'y two
to :hree days, and the efflueht ir ~nirrulated and aerated by means of
rotiting steel brushes. l/

A study in 'lolland showed treatment of an incoming effluent of
BOD from 500-1,500 mg/l resulted in removils of 98 per rent of BOD

and 88 per rent of "OD, 8/

An outline of s17ing and design parameters for the primary sedimentation

and oxidation diteh processes can be found in reference 8, appendix 1T,




4. Costs nf effluent ‘reatment

Detailed nost analysee of alternative effluent treatment proneduree
have been presented in a recent publination novering environmental pran-
tices in the Ei" nountriee. §- Effluent treatment incorporating sulphide
removal, primary sedimentat ion, and pH ad justment is reported to noet
$0.016/eq.ft. or 2.1 per cent of the leather eelling prine.

Effluent treatment incorporating primary eedimentation, ~hromium
recovery, and biological oxidation is reported to noet SO.O?S/QQ.N. or
3.2 per nent of the leather selling prine.

"aleculation of effluent treatment noete for both of the above

procesese includes a etraight line 20 per nent annual napital depreciation
rharge.

More detailed analyees of costa of effluent treatment in several
developed nountries are presented in éppendix 1T,

5e folid waster management prantines

A summary of the various types of snlid waetee produced in tannery
operations is shown in Table 1. 2 In earh instance, environmentally
eound and uraound pranticee for dierosal of thees vastes are summarized,
Thus the table is intended to serve as a general guide to desision-makers
in developing rountries.

Unfortunately detailed eronomir analymes of the alternative diepoeal
methods as well ar market analyses of reune potentiale are not available
at thie time.

6. Pollution regulatione for dimcharges into the air and publin waterways

In rerent years, more and more rountriee have expanded or adopted
new environmental legielation. Governments have rreated offimsial bodies
which are responsible for the elaboration of new legielation and its
applination and enfornement. As a guide to preeent prantine, \n nom-
prehensive listing of air mulity’ and pollutant omiuicm+ standards
from a number of nountries, including Japan, USSR, the United States,

and several Furopean ~ountries, are to be found in a rerent World Bank

An air quality standard requires that the rounentration of a pollutant
in the atmosphere at the point of meamurement shall not exreed a

spenified amount.

An emimsion standard requires that the amount of a pollutant emitted
from a ¢ enifin mource shall not exreed a spenifie: ronsentration.
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Tabls 1. Eavironmentally sound and unsound prastines

»
of diaposal of solid wasts from tanneries

Solid waste

Environmentally
unsound disposal

Environmantally
sound utilisation

Salt dust

Raw, green
fleehings

Hair

Lime sludge

Limed fleshings,
splits and
trimmings.

Vegetable tank
bark

Vegetadle tan
sludge

Vegetable and
nhrome tanned
shavings and
splits

Bffluent
sludges

Storing in heaps and
allowing to be washed

. away during rains.

Piling in tainery yarde
and allowing to putrefy.

Allowing it to choke
effluont drains.

Allowing it to be disposed
of into scwers or rivers
thereby choking them.

Piling in tannery yards
and allowing to putrefy.
Mumping inside tanneries.
Allowing entry into
effluent flow.

Using for agriculture.

Nrying in open yards,
disposal into water
nourse, lagooning
indefinitely.

Solar evaporation after
dissolving in minimum amount
of water and reusing in
pickling etn,

Immediate disposal fur
glue manufasture, animal
feed etc.

Washing, drying and utili-

zation for ~arpet, drugget
industry etn.

Utilization for building
construntion, soil,
asonditioning etn.

Utilization for glue and
gelatine manufanture,
animal feed, eot~,

Use as fuel and stable
ground nover,

Pertilizur, soil
conditioner.

Manufanture of leather
boards, rsduring ~hrome
liquors etr. inmineration
sy with sludge.,

Dewatsring and inninsra-
tion along with other
solid wastes.

The information given in the above table is partinularly relevant
to developing nountriss.

Reference: T. Mathew, unpublishad UNIDO donument on pollution from tanneries,
Way, 1977, 66 pages. 9/
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/
publicntion-’-q. whirh also refers to rriteria for maximum nonrentrations

of various water pollutants in publin waterways.

A problem mperific to the developing fountries when endeavourirg to
protect the environment thrcugh regulations is a lack of sxpsrieance. ¢
Never rrsviously having had 1o face environmental problems due to
industrial pollution, a large number of ihe developing countries have
no epecific regulatione at hamd. Such regulations, hovevsr, are indis-
peneadle to the nontractor for the deeign of pollution sontrol systems
and should be in effent at the time the tender dooumenss are eent out.

- The regulations for several developed nountries govering discharges
of tannery effluents into publis water ways or sewerse are presented in
Tablee 2 and 1, i/ These are intended to serve as guides to denision-
makere in developing nountries. Tach rountry must decide, in the
context of ite own development planning, the nature of the pollution
control regulations beet euited to allow nontinued industrial develop-
ment while at the same time to provide safeguards for the health of ite
nitizens and to protent the natural environment. It ie recommended
therefore that the ministries conrerned, such as thome of induetry,
health or development, should draw up the relevant regulatione, referring
as neressary to the experiences of other rountriee nited in the “orld
Bank publication and in Tables 2 and 3.

gnd_effluent treatment procedures

For further details on recycling poesibilities, practinee which
can reeult in water savings, effluent treatment procedures, and
effluent guidelines, the reader is referred to eitationa 11 through
16 in the list of references at the end of thie paper.
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Nase Stugx Tountry X

Preeently 3.1 million hides are produred annually in “ountry X,
a developing rountry in Africa. The indigenous tannery industry pro-
nesses only 10 per nent of these. The remaining hides are exported
rav,

Serious environmental problems are already present along nertain
rivers vhinh reneive tannery wastes. If one ronsidere the srenario
wheredy Tountry Y meets the goals of the Lima Nenlaration through
er*ablishing fanilitiee to process all hidee produned within the country,
& eerious innrease in environmental damage rould reeult unless mound
waste management practinee (in-plant waete reductione, renyrling prantices,
plue effluent treatment) are adopted.

Tannery A ir lorated juet outside the napital nity of “ountry ¥,
Untreated liquid effluents are discharged into the River.es ad jaoent to
the tannery. A portion of the eclid wastes generated by the tannery
are buried. The remainder are also disposed into the river.

Tannery B is also located near the napital along River =, Thips
tannery, however, dispoees of no solid waste to the river and only
treated ligmid effluent. All eolid waster are buried on the rompany
grounds. Liquid effluents are treated by means of sereening, settling
for 24 hours, roagulation followed by further eettling, pH ad juetment,
final filtration through a clinker bed, and rhlorination.

River = ie badly polluted for 2-3 kilometres downstresm from
Tennery A due to that firm's poor environmental prantine. The river
waters are uesed by the inhabitante for laundry and as a sourae of
drinking water for nattle.

If all tanneriee in “ountry X followed the practine of Tannery B,
the pollution load on the natione rivers would be substantially reduced
at relatively little coet.

Planning ahead to reduce pollution from exieting and future tanneries
ie recommended for fountry X as the government moves to implement the over-
all goal of industrial expaneion recommended in the Lima Demlaration. 1r
thie prantine ie not followed, the eorial noete noncomitant with an order
of magnitude inmrease in river pollution nould offeet many of the economie
benefits of induetrial expaneion in the leather industry as "ountry X
strives to improve the quality of life for its nitizens.
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Lebe btady: Country i

A large industrial complex in Country Y, a cdeveloped country in
sastern Durope, presently consumes 150 tons of raw hides per day and
produoces 460 million dm2 per year of upper shoe-leather and some
sole-leather. PFrom this upper shoe-leather approximately 45 million
pairs of shoes per year are sanufactured. Another faotory in the
complex produces various leather treatmsnt chemicals.

In the case of shoe-leather production Portion of the complex,
134 of the capital costs are invested in environmental pollution
control. The 13% is divided among 8% for sffluent treatment and 5¢
for air pollution control. The air pollution control costs represent
both in-plant control for workers! health and safety and external air
Pollution control. The 8% expended for effluent treatment rspresents
mostly costs expended for a mechanical, or primary, effluent treataent
Plant. Included in the 8% were costs of installation of an entirely
nev sewer system. This was required because the old sewer system
dated defore world war II. The present mechanical plant removes nearly
all suspended solids and aboui 40% of the BOD from the ‘annery effluent.

Over the next five to ‘en years a biological treatment plant will
bs added to ths treatment process. Therefore the Percentage capital
cost for effluent treatment will be higher. Costs will include the
installation of an activated sludge plant and the rechannelling of
industrial water piping. Experience for the full scale activated sludge
effluent treatment plant is already being obtained through a pilot plant
activated sludge unit Presently operating at the site of the mechaniocal
plant.

| The sludge from the precent mechanical treatment plant is dried
in sludge beds ncar the plant. The odour of the sludge bed in summer
is eliminated by treating ths surface of the sludge field with either
Cu(Oﬂ)z or fly ash. The fly ash is obtained from the air pollution
control cyolones of the coal-burning electricity plant.
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Ons air pellution problem which cannot be eliminated in the plant
is the smell of the z1aw aiduu. However, air pollution from the chemical
production of the tamning chemiocals is solved by inoinerating waste
gases,

From time to tims lzl ccours in the beamhouse. WNorker safety in
the plant is safeguarded by striot consrols on the levels of 328 and
solvents from finishing operaticns. The mean pernissible level of Izﬂ
in a worker's shift is 10 -./-3. The maxisum concentration allowed is
2 l‘/r". Allovable oonoentrations of the solvents which are used in
variows fimishing operations are shomn in the tabls below:

Selvente froa fipishing cperaticps

Nean Naxiswm
v alloved ooncentretion  aljowed coposntraticn
Toluene 200 -¢/-3 1000 -./-3
Acetone 800 ag/a’ 4000 ng/n3
Bkl scetats 400 ng/n’ 2000 ng/a’
Foreal dehyde 2 ng/n’ 5 ng/n’

In so far as possible, sclid wastes gonerated in the leather-
»roducing process are utilised. Ab it 50% of the proteins from the rev
hides end wp as solid waste. B80lid wastes are also produoed from
outting and ths splitiing operations as well as from the tamning opera-
tions. This industrial complex manages to utiliss about 80% of all
solid wastes. The experience in this oomplex in dealing with solid
wastes is swmmarised below;

(1)  Solids from the liming process are processed for glus and
gelatine (an export item), glutin hydrclysats (s fodder for
animal feed) and recovery of fat (further processed for
making soep and other items);

(11) Ths split leather is wsed for making sausage skins whiok are
then exported tc western Burope;

(111) BSecreping after ohrome tamning are either used with cuttings

[ for preparing a leather board or combined with solids from
$he liming process to make the glutin hydrolysate.
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(iv) In the case of rig skins, dehairing is carried out in
utilizing special enzymes. The hair is then collected and
processed for use in dbrushes. Thie also represents a gocd

axport item.

The tannery sludge ie dried and utilised for soil conditioning on
agricultural land. Composition of the eludge ies shown in the following
table:

Composition of the lannery sludge

Parameter % (vased on dry sludge)
Organic matters 45,0 - 60,0
Total nitrogen 2,0 - 4,0
P,0s 0,2 - 0,4
K0 0,1 - 0,2
Ca0 + g0 15,0 = 25,0
cr 1,5 - 3,0

Of particular interest ie the study carried out on uptake of ohromium
in the sludge by agrioultural plants. The conditione are as follows:
fertilising is carried out once every four years using 30 to 50 tone of
dried sludge per heotar. The resultant ohromium oontent in the soil is
inoreased from 10 ppm (background) to 150 ppm as result of eludge addition.
The generally accepted upper limit of chromium content for soils in
Europe is 400 to 1000 ppm. An analysis has been carried out of ohromium
content in different plants. The reader should note that the chromium
conoentration in plants depends on when the sample was taken and on the
type of the plant. Furthermors, the chromium concentration will not be
identical in all parts of the plant. In the table below based upon
chromium analysis in crops grown on sludge-fertilized soils, the lower
chromium contente were found in potatos bulbe, turnip roots and tomatoe

fruits. Higher chromium contents wers determined to ocour in the leaves.




e of o

et
Corn -~ leaves

Potatoes - edible plant
Potatoes - stalks and leaves
Tarnip - edible plant
Tarnip - leaves

Tomatoss - fruits

Tomatoes - plant
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Aggond ix 1

Bvaluating the environmental impact of a new tannery \

An environmental impart evaluation procedure should foim part of

the planning prosedure for any new tannery operation. The purposes
of evaluating environmental impart are two-fold:

(1) To prevent the deterioration of natural resournes, sush an
the river which is to reneive plant waste watere, 1o that these
FeRournen ~an aontinue to provide a bamim for further enonomin
development; and
+ (?2) Mo give ample warning of deleterious nide-effenta of the pro jents,
vhirh may result in enonomie or sonial noste not nomally
identified in the projent review pronredure.

The environmental impant pronedure mete out a series of mnalytinal
eteps applirable to environmental problems that may onnaur during the raw
materiale phane right through t~ the final disposal of materiale produned.
T™e definttionn of these nteps are:

'. Raw materialn linkage: Fnvironmental noneriderations beginning with |
produnrtion of the raw material through the manufacturing pro jent
under evaluatinong

?. Site asnimilative capamity: TIrement or baseline malysis of air,
land and water oarrying capmnity to determine original oconditions
and efferte of the projent;

V. Projent derign and nonstruntion: Analy~is of mlternative poenibilitien
for unit operations and onergy mournen}

4. Operations: Maintenance of projeat and monitoring (analynie of
outputs, including by-produrts and wantee for treatment and reuse;

monitoring warte discharges);

%« fonial aspentas Sonial implinationm of projent
6. TNealth arpentn: Safety and welfare nf population affented by plant

T. Plare of ultimate deposits Renynling, re-use or asrimilation of pro- )

durts and future products;

R. Long term ~onmiderations: Plant expansions; '

9. Optimization: rost analysis of alternatives.
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Aspendix ] (nont'd)

The environmen.al impant guidelines innlude a brosd array of aom-
nems. They are designed to arsess nosts that would result if the prejent
were to impair the future productivity of a aountry's natural resourne
Yase or result in othsr adverse side sffents of investments. As indinated
in the nine analytinal steps, the impamt of investments on the huam
savironment regquires a systematin and integrated view fonusing om
sateriale flow within produstion procssses and vutside the plant.

Preseeding through the nine steps from the rav materials 1iakage
%o optinisation nalls attention to the interrelationship between the
aeioe of pronsss and recynling amnd/or re-use potential, betwesa plant
lonation and urbanisation issues, detween waste management and proness
denign. These nonnexions are an effort to impress upon the projent
sanager the need to dseign an integrated project whinh is semsitive te
environsental needs.
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