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INTHODUCTION

Following the United Nations Conference on the Human Environment
held at Storkhnlm in 19 /2, the General Assembly of the United Nations
established the United Nations Environment Programme (U.N.E.P.).

The llnited Nations Industrial Development Organisation (U.N.T.D.O.)
with its special role in the field of industrial development has
collaborated with the newly formed UNEP to form a joint work programme
ithin the environment field. The project to which this report
relates is a ~omponent of this joint study programme.

The major objective of this study within the leather sector, which
from time immemorial has been universally recognised as having great
pollution potential, is given in the project document as follows :-

"To study the leather industry in depth, in order to assess the
environmental considerations vhich have an impact upon its operation
and development . The study will be of a background and "stocktaking"
nature vhich is necessary for formulation of an environmentally sound
developmert in this branch of the industiyn,

Suggestions were sought at meetings from the representatives of
several developing countries, in order to formulate a work plan to
maximise the utility of the final report to the developing countries,
especially where the leather industry is now, or potentially, is of
significant economic or environmental impact.

D. Winters (United Kingdom) was appointed as Senior Consultant
to co-ordinate the project and to edit the oroject report, and he was
assisted in varying degrees by consultants, and the report oves much
to the inputs of the following :-

Teferra Assrat (Ethiopia)

D. A. Bailey (U.K.)

W. Frendrup (Denmark)

T. J. Johnson (U.K.)

T. Mathews (India)

J. A, Villa (Argentine )
W. Weber (Switserland)

Due to the large mass of material accumlated, and the wide span
covered in the different chapters, and the divergent areas of interest
it has been felt expedient to report on the project in two volumes.




Thus Volume | deals with the more generalised situation, i1ncluding
the possible environmental impact of the industry, treated theoretically,
and based on three area studies, as well as the financial implications
f the introduction of conirol plant and equipment.

Volume T1 has a more technical treatment and aims at mitigating the »
harmful environmental effects of the leather industry, giving some deta1il
as to means by which environmental 1impact may be lessened by émploying
"best environmen:al processes”, and also outlining possible effluent
ireatment systems applicable 1n differing circumstances.

Thus Vo!ume | 18 addressed to governmental and industrial decisicn
makers, and Volume [ 18 of more concern to the entrepreneur and
technologists, as well as the planner. Both Volumes, however, are
closely interrelated and need to be read i1n conjunction with each other
by those who wish to implement any specific proposal. ,

In general the report 18 directed towards the developing countries
where the tanning industry in many cases 18 undergoing expangion. However,
much of the data 1e pertinent to the more developed nations although in )
these areas more sophisticated and costly treatment schemes may be employed.

The recommendations outlined i1n Volume IT are given as general guides -
tireatment plants have not been operated under the exact conditions guoted
but international authorities i1n this field agree that 1n most 1nstances
the proposed treatment plants should operate efficiently, subject to some !
minor local modifications.

The methodoiogy employed in the area studies, and the terms of

reference for the technical studies are n.t recorded here to avoid

repetition, but may be found in the "Report of the Preparatory Study
Group Meeting", Vienna, 19 - 23 August 1974, UNIDO/ITD.290.
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CHAPTER T
CE—
ENVIRONMENTAL CONSILERATIONS IN [HE LEATHER INDUSTRY

[HE PROJECT AND ITS CHALLENGES: SUMMARY AND CONCLUSIONS

A THE PROJECT

A summari sed description of the project is given in the project
document as follows :-
"oy The study anc identificution of ;
8. processing techniques and methods used.
b. the type and quantity (per unit of output or other
appropriate unit) of materials discharged (vaste and/or
pollutants) for each type of major process.
¢. types of damages resulting from the discharge of
unused materials.
d. "best" available and most practicable environmentally
beneficial technology - including technologies available
for recovery and/o1 reuse of waste materialg.
€. adaptability of the different technologies to varying
types of loca! conditions.
2.  The determination of trends within the industry; including
the development ang utilization of environmentally sound tachnolugies.
3. The determination of the most rigorous environmental criteria
and the highest standards which can be met, (technically and
economically).
L. vhe uwetermination of the impact ol environmental considerations
on future development especially the investment implications,
glving special consideration to harmful materials, adaptation of
technologies, and a better utilization of resources. "

The initial work plan of the project document had envisaged the
major emphasis of the study being based on detailed field work in at
least three areas or countries with some supplementation from the
literature, However, following the discussions at Joint meetings
of UNIIW staff members, consultants and representatives of two
developing countries in Vienna (Ethiopia and India), it became apparent
that, although much could be gained from the three area studies, there
would be need for more technical desk studies to augment the ares

studies. This conclusion was reached when it waas concluded that
8rea studies may in themselves only yield somewhat generalized situation
reports, lacking in quantitative data, showing the need for a technical




ha-coround which vould helr to gt “he area studies into trie
per.prec tive, "hus, in addition o 4rea studies covering Arpentine,
Ethionin and Indin (State ¢ Tami] Nadul, it was decided to report
serarately on the folinwvine :-
Possitile Ecolaei~al Impacts +f the leather Induztry's Wastes.
The Leather Industry'~ 3551id westes.
Financial and Eronomi - Effects raused by Pollution Mitipation.
Better Environmental Processes of Tanning.

Tanrery Effluent Treatment and Jisposel .

The reed far these summarised terhnical desk studies was
necessitated as there is a dearth o definiti ve vorks on the subject,
although there is a mass ¢ papers and publications covering the field
at sperialist levels. This project and its report is therefore
an attempt to summarise the technical, ecological and financial fields of
environmental nuisance mitiga'ion in the leather Industry so that an
outline, at least, of all aspects will be available to al} interested
parties who otherwise wouid have to refer to a mltitude of different
publications to build un an overal) ricture.

Certainly in the develoning countries, which more and more are
involved in tne leather industry, the need for a concise summary

covering all the above aspects has been clearly shown in the area studies.

B. THE CHALLENGES
One of the majer problems of a global study within the leather field

is the large variation in the technology employed from area to area and
country to country, and even i thin a country. These variations are
partly attributable to the degree of mechanisation, but also to some
extent to the type of technology employed, and the chemicals used therein.
It is obvious that variations in mechanisation and technol ogy may well
yield vastly different environmental impacts, according to local

circumstances. However, the variations are countless and could not
easily be compressed within this project. Additionally, in most areas
there had been no analysis of tannery effluents, and their impact, In
order to overcome some part of this disability, it was felt expedient to
adopt a basic typical tannery effluent. This is detailed in Annexes I
and IT. By use of such a typical tannery effluent one was enabled to
quote possible theoretical financial and ecological impacts under
varying circumstances. The acceptance of this typical tannery analysis
was not an easy choice. The analysis accepted was that which has been
found applicable in Western Europe. However, there was little reason
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"typical", with regard to actya] pollutants discharged.

Common usage of water in more conservative tanning practice
requires over 40 litres water per kilogram (1/kg) of salted raw
material being processed, tiowever, modern techniques shoy that water
usage could well be circa 4 L/kg salteq raw material, and in the
ecological studies and treatment, me thods one hag employed the lower

level of water usage, Fhis is Justified on several grounds, although

aiming towards these lower water usage levels, and One must expect them
to become more accepted within the near future. It was alsg felt
that by using this lower level of water the dilution effect was less,
thus the pollutants in the effluent would appear at higher levels,
having more significant effect, Equally the treatment systems
detailed in Volume IT and costed in Volume I would be more economic,

and require less area, Current indications are that there ig 3 rapid

and availabilj ty in ot ar countries,

Although technologies vary from country to country, there is little
evidence <o Suggest that tota] pollutants available jin tannery effluents
vary greatly using conventional methods, however, there is a possibility

that a new vogue of technology incorporating recycling of the ma jor

Volume TI under the general heading of npgegt Environmenta] Processes".
Although, ag they sare not yet fully accepted by industry, they have not,
formed a major part of the Presentation, and the discussions in Volume IT
have referred in general to the best, environmental processes currently
accepted for commercial leather production, However, there is little
doubt that when the work in this field, in Several Institutes of the
World, in due course, come to fruition, the treatment of tannery
effluent s may be much simplified, with the resultant lessening of costs.
Indeed one may quote from a recent mesting at vhe Centre Technique du
Cuir (C.T.c.), reported in LEATHER*(“ referring to tyo major recycling
Processes suggests that... "the use of these two modificat,ions, plus

* (1) LEATHER (1nternationa) Journal of the Industry, London, Apr)1 1975
No. 177,398 Page

>
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the use of counter-~urrent washing was claimed to reduce total water
congumption from 13-% to 8-3 mB/to?x (11) in addition to bringing
about a major reduction, perhaps as much as 50%, in the toxicity
charge".

However, in the realisation that such new technolopies are unlikely
to be available in the mass of tanneries in the developing countries for
many years, and even in newly installed tanneries such techniquesa may
not be employed for 5 to 10 years; hence it is felt more appropriate
to consider offering advice aimed at improving the more conservative
conventional processes currently accepted by tanners, in an effort to
improve their impact on the environment and/or treat the effluent so

produced.

C.  SUMMARY

There is little doubt that the tanning industry is a potential ‘
polluting industry of some significance. Indeed this has been
recognised for several millennia and, accordingly, in several of the Vé
old established world relipions the t-nning industry confers with it
and its associates gsome degrec of second class citzenship, in recognition
of the environment:zlly degrading nature of the industry. However with
modern techniques and mechanisation imuch may be done to mitigate the
effect of the industry on the environment, and today it is within the
technical and economic competence of the majority of the world's tenners
to reduce their impact tc a much less significant level. It must be
stated tnat in many developed and developing countries tanners have
not yet accepted the challenge, and continue to poliute with little
regard for their environs. lechnologies tor mitigation are available
in th~ developed world, although in some areas the huge costs of
capital equipment for mitigation, especially ‘n smaller units, 13 not
always to be found. In the “eveloping world, the situation is not ag

clear cut. We have examined three areas in some detail, and one may

summarise our findings as follows :-
I. In India (State of Tamil Nadu) a study of some 88 tanneries
representing the L - 500 tanneries in the State revealed that
little effluent treatment was being practised, and in most cases
tannery effluents were discharged to river or agricultural land
after minimal primary treatment. Evidence is supplied which
shows quite clearly that in one River, The River Palar, tannery

* (11) la/ton is equal to 1/kg




effluents have contributed to the heavy pollution and despoliation
of the natural water qualities of over 20 kms of River, depriving
the local popuiation of their norma] source of domestic and
agricultural waters. Yet it must be realised that India has
available the expertise and technologies to allow full mitigating
effluer.t treatment. The Central Leather Research Institute in
Madras (CLRI) 1n association with other Government bodies is in
possession of all the necessary expertise to overcome the
environmental impact caused by the tanning industry. Thug the
problem prima facie &ppears to be dissemination of information
and availability of capital. Although with the large number of
tanneries involved the magnitude of the problem requires superhuman

II 1In Ethiopia the situation is somewhat mixed. All new
tanneries have reasonable effluent treatment facilities, and some
of the older tanneries have also installed effluent treatment
equipment. However, this &pplies to the area of Addis ababa and
some tanneries in the rural areas. In the City of Asmara, the
tanners have not installed effiuent treatment, as the municipal
suthnorities have not exercised their authority in this field, and
have adopted the policy of allowing the River Maibella to serve as
an actual sewer for g11 municipal and industrial vastes. At
the time of this study (late 197L) there appeared no plans to
discourage this practice, especially as the municipality discharge
their own wastes into vhe river, which flows into the Albara River
en route to the Sudan. In such a circumstance, where tannery
offluents are mixed vith all other industrial and domestic offluenss
it is not possible to pinpoint the impact of tannery effluents.
Although it 1is stated that the river concerned, for g large part
of 1ts course, ie not useable for normal domestic purposges. But
the apportionment of reeponsibility to the four Asmara tanneriee
has not been studied in relation to other industries in the area.
However, a significant local environmental effect is noted
concerning one of the older Addis ababa tanneries which does not
operate control techniques, there, uwp to o dietance of two to
three xx. down the small river, which the tannery uses for ite
tannery effluent disposal, (virtlully untreated), the local




inhabitants rcomplain that the water is heavily contaminated.
The number of tanneries that rejquire mitigatinn control

equipment is small.

IT1 In the Argentine the current situation is that the majority
of the tanneries are in the ireater Buenos Aires area, employing,
with a few exceptions, little or no effluent treatment systems.
fanneries dischirge their effluents into some 5 natural water
conduits, whirh serve as sewers tor all of the industries in the
area, all of whirh flow dire~tly or indirectly intn the River Plate.
Apparently no rublic indisnation has beern particularly aimed at
the tanneries for their environmental impact, but the auth:rities
are institutineg a series .U mitipating measures, the resuits of
which are that tanneries «ill either have to install equivment for
treating their effluent, or be reiocated i more remate arsag of
the r~ountry, vhere they »il!l have to tre t their effluent to some
extent, depending on the parti-ular i~ration. It apvears that
with regard to large anc medium size tanneries no problem is
expected. However the large number of smaller establishments
are thought to pnse a problem, and, as these smaller tanning
establishments penerate some 20% of the tanning industry's effluent
their continued generation of untreated effluent will pose a long
term pollution problem,

In the Argentine in general exrertise is available to coursel
the tanners, and it is understood the major problem will be of a
financial nature - this affecrts the smaller units who are not

as credit worthy or find difficulty in relocating.

IV During the evaluation of the possible theoretical ecological
and environmental effects which could be related to the discharge
of tannery wastes, the major point to emerge was the effect of
gtream f{low of the recipient water course, thus for a normal chrome
tannery operating so as to produce an effluent with characteristics
as in Annexes I and II, discharging its effluent to a river, in
order to support normal fish life the receiving stream should have
at least a flow of » m3/day stream flow per kg. of hide
processed/day. wWhereas with a flow of L m3/day/kg of hide

processed/day the stream will not be able to support fish life in

. . e
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some of its lower reaches. At a still lower flow of

2 m3/day/kq of hide processed/day, the stream will be completely
devoid of exypen dowmstream of the waste outfall, and the
ronsequent.ial anerobie conditions may lead to the formation

of floating sludpe rafts, noxious Rases, hipgh turbidity etc.,

rreatly lowering the aesthetic value of the recejiving vaters,

thus in areas of high tanning activity with sluggish stream flow,

the environmental impact may often be severe. (See Chapt.T[T of Vol.T)

v Financial ronsequences of the introduction of tannery
effluent pollution control mitigation Mmeasures has received a fair
measure of the efforts expended on this project, and the report
attemnts to quantify the actual costs of effluent treatment

plants {in developing countries. In the developed countries

the shortage of available capital, or so we are told. Many
tanners in the developed world quote the figures Suggested in the
United States Environment Protection Agency documentation, As
mey be seen in Chapter V this data suggested high capital costs

for mitigating plant, but to ease the situation for large units,
huge economies of scale wvere available, and typical treatment plant
capital costs are quoted with, in some cases, the cost of mitigating
facilities exceeding current plant replacement values. Ubviously
under such conditjions tanners would be reluctant to instal)
treatment systems. However, the treatment schemes suggested in
Volume II of this report have been costed in India, and significantly
lower ratios of treatment costs to fixed capital of tanning units
have been established, suggesting that the expected order would be

medium size, having less than a 1% effect on the production costs,
vhereas the U.S. E.P.a. figures Suggest that percent change in
price needed so that net income remaing constant, varieg from | to

9%.

CONCLUSIONS
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potential future pollutant. In many developing countries the
leather industry is just emerging, with tremendous scope for future
expansion, as thsse countries process their own raw materials instead
of exporting them in the untreated state.

There is, without doubt, need of soundly balanced summarised
data on the technical and financial aspects of tannery effluent control
measures, and it is hoped that this report may be used as a discussion
document in the necessary liaison between Governments and Industry.

In the case of .hose countries where new industries are being installed,
there is little reason to suggest that problems will be encountered, as
in most cases such tanneries will be medium to large scale ventures,
often with some foreign participation, thus the expertise and finance are
usually available. Control may be exercised by the planning
authorities as when licences to operate are granted they can quite

easily be made conditional on suitable effluent treatment measures being
employed.

Although Item 3 of the summarised project description asxed for
"the determination of the most rigorous environmental criteria and the
highest standards whici: can be met (technically and economically)", the
consultants felt that no rigid standards should be quoted, feeling that
standards must relate to many local circumstances. However, in
Volume II, when discussing effluent treatment techniques and plant,
tlear guide lines have been estabiished, relating degree of effluent
treatment and purity of final effluent with location of the tannery and
conditions of the recipient. Likewise in Chapter III of Volume I when
discussing 'bossible ecological effects of tanning effluents" guidance in
this field has also been given. It is felt that sensible interpretation
of the data in this report could provide a basis on which standards
could be built for many different circumstances.

In those .Jeveloping countries where the leather industry is based
on a large number of medium or small tanneries already existing, the
problem is not so easily overcoms, such tanneries may not generally have
the expertise or finance available and great social problems will be
encountered if unachievable standards of effluent treatment were insisted
upon. In Volume II of this report processes to mitigate the
pollutant potential of the effluent are outlined which are suitable for
large, medium or small tanneries, although for some suggested processes
ths internal plumbing requirements may not easily be available to the
small units. A series of outline effluent treatment plant plans is

e
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also given with basic design data for varying locations for a large
(circa 1,000 hides per day) and a medium to small (200 hides per

day) tanning unit. The area studies have shown that in two specific
cases there are not currently available proven economic effluent

treatment plants, these deficiences refer to small tanning unita (100
hides per day or less), where the publi shed literature contains little
suitable for sither rural or urban situations, In this field it is
felt that the present project report needs some amplification.

Whether or not g further study 13 commissioned to overcome the
deficiences noted, it is felt that thig report

circulated to both Gow mﬂh&lﬂwm
lev 0 '16 8 ) & 10T 8xi18t8s &

Naad 0 8 QIpIenens

tion source on the trpdust 's environment, ct
83 well as mitigating techniques.*\® This would partially fi11 the
void, and maie a contribution in the all important field of dissemination
of technical "know-how", which must be considered the prime aim of any
programme to improve the leather industry s environmental impact.

*(i) It is understood that a comprehensive technical book dealing with
the leather industriee’ environmental effect and mitigating measures
will shortly be Publiehed by the Centre Technique du Cuir, Lyon,
France, at Pr 160, which Bay prove too expeneive for distribution
to the many induetrialiets in the developing world who need guidance.
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TABLE 11 (Source 1)

SOME CHARACTERISTICS AT CARTAIN POINTS ON THE RI1VER P‘LAR

S1. Distance a ong the Pollutional Characteristics:

No. River course with EIoctricui demarksg
respect to The ﬁoﬂuctivit
Vaniyambadi locatior ?inaicltivo of Chlorides

280
solids).
be 1) Kms. upst ream 700 82 Unpolluteaq
natura) water
quality
2. Near Vaniyambadi Town 4,000 1,000 Groas
Pollution
3. 0 ioma. downatream 1,400 300 Recovery
incomplete
L. kms.downatream 2,300 700 Seconc dose of
(Ambur ) &ross pollution
5.0 08 Bma.downst ream 1,100 350 Necovery
inuomlﬂt‘
B0 1 wumg. dovnat ream 00 100 Recowvery
incomplate
X e, downet ream 1,200 250 Third doge of
L Amvyr Jdross pollution
N wme. downst ream 700 T Necovery
Complete
V. ol umg. downst rean 850 1ho Fourth doge of
‘Ranipet ! Gross Pol ution
M e downst reen %0 n Necovery
Complete

il % anmerigy vietied in rmt! negy ™ typieal sltuation may ue
Showe 1 detrecty of ‘oo ~aee stediee 6) and (v), and wapa NS relates
Beee \yp-q) mwmamwmmo uu-um, \hmw
»f thm snviresmpnig ) lapact amy be scepprod

Tansery 4 ¢ located 10 Ay, (abewt 200 g frop Wdres) 1a Noren
&reot diptpy . fotal Pepniatien ta Wy Me 15 sreund 8,000,




There are some /.’ tanneries in Ambur, most of them fairly larpe

mechanised units proressing both wet blue and finished leathers for export,.
A few process E.I. and ~hrome tanned leathers 1!sn for export. All these ]
tanneries are situated outside munircipal limits. ‘'he tanned pgoods are

transported by rosd and all the tanneries ex-~evt three have their own

wella for water supply. Three tanneries get their water from the Palar
River sirice their own wei! waters are highly saifne and hard. Che
larger units have their wn generatcers for power supply in addition to

the State Electri{ ity Board Suppiy.

The ~omposite tannery wastes are highly roloured and pive forth foul
smells. Some »f the tanneries have a numhe: of earthen lagoonz into
which all the effluents are collected. Some tanners have acquired large
areas of land around their tanneries which has been rendered useless for
cultivation by continuous disposal of tan effluents. Another group of
tanners whose tanneries are located on either t.nk ~f the Palar have
constructed masonry settling tanks. But even here, the uncontrolled
mixed wastes overflow and pollute the rive:. Some tanners do not even
have these settling tanks, and allow the waste to flov di rectly into the
dry river bed during summer. All the wells in the Aambur area have had
their water rendered saline and hard. The adjoining agricultural lands
have reportedly experisnced significant drops in productivity.

The working environment tends to be less than satisfactory due to the
high noise level in the mechanised tanneries. Some cases of complete
whitening of hands are reported from workmen engaged in production of an
assortment of white leathers - from use of titanium dioxide. There are
& number of complaints of a lingering fleshy fesling that is not removed
after use of ordinary soaps.

ummary of Tannery A Data

Tannery 4 is a chroms tannery with a capital investment of
8 5,600,700 and employing 600 workers. It is mechanised and uses
500,000 litres of water per day piped from tne Palar River. The
existing well vater being highly saline, cannot be used. Power is drawn
from the State Electricity Board Supply.

About 5,000 goatskins are being processed deily into finished
leather. Unhairing is done by 1ime-sulphide painting for three hours.
Meliming is done in drums for twenty-four hours followed by fleshing,
deliming, washing and s -udding. after pickling, the hides are chroms
tanned in drume for six hours using 2§ chroms liquor prepared in the
tanmery . Neutralisatinn, dysing and fat {quoring are carried ocut in




the usual manner and the leathers are finished into lining, upper
leathers etc. for export,,

There are no minicipal sewers in the area. Al)l waste liquors
are allowed to flow through dminsg into seven earthen lagoons (size
tOmx 1umx 3 m) and allowed to settle. vhromium hydroxide and
other sludge is removed periodically and dumped. The overflow from
the seventh lagoon is let out. through an open masonry drain and
collects in a well (sige 3mdia. and O m deep). From this well

it 1a periodically pumped into a lagoon acrngs the road and allowed to
evaporate,

This tarner has Plans to set up & treatment plant.
[ABLE 111

RESULTS OF ANALYSIS OF EFFLUENTS FROM TANNERY (a
(All results except pH expressed as mg/1)

oo ———— MaJor Processes ----——____ 1
Tests Soaking Liming Delime Chrome Retan & Composite
Tanning Dye *(1)
pH 75 1140 8.2 3 5-5 7.0
Alkalinity (CaCOB) 1,090 17,400 1,90 - 50 3:0
Chloride (C1-) 28,600 1,100 1,250 5,100 1,650 L,800
BOD 3,600 8,200 4,810 1,300 880 1,750
CoD 9,590 13,390 5,280 6,700 2,700 3,400
Total Solids L8,830 39,250 8,720 34,360 6,200 14,800
Dissolved solids 43,000 22,670 13,980 28,110 5,100 12,000
Suspended solids 5,830 46,580 L, 740 6,250 1,100 2,800
T. NMtrogen (N) - - - - - 135-0
Phosphate (POh) - - - - - Ls-0
Total Chromium - - - - - 125-0
Hexavalent chromium - - - - - M1

*(1) As these analyses were on tannery scale, 1t may be noted that the
"composite" will not be reconcilable to the sum of the WajOor processes
4% washings and other processes were not analysed.




(b) CASE STUDY OF A TANNERY IN PALLAVARAM

Tannery B is lor~ated in Pallavaram (about 20 km. from Madras) in

Chingplepet district. ‘here are about 15 tanneries in the Pallavaram

area processing both E.l. and tfinished leathers. [he tanneries Aare
outside Madras ity limits and have been in existence for more than 30
years. The tanned goods are ‘ransported both by road and rail.

Tanneries have their own wel.s as source of water supply. anme of the

tanneries, whose well waters are saline, use municipal waters for
finishing ooerations. fhere are no municipal sewers. Jome tanneries
have generators in addition to the State Electricity Board supply.

Semi -chrome and full ~hrome ftinished leathers are produced in a few
tanneries. Vegetable tanned belting leather and other industrial
leathers are produced in one of the tanneries. The remaining tanneries
mostly produce E.I. tenned skins and kips.

The composite tannery wastes contain hieb amounts of suspended solids,
dissolved organic impurities, saiinity and alkalinity, apart from being
highly coloured and emanating a foul smell. During the cummer months
one tannery reuses effluent for soaking and liming after primary
sedimentation due to acute shortage of water. Some of the me~hanised
tanneries have either a series of masonry or earthen lagoons. All
wastes are allowed to flow into these lagoons and the sludge is removed
periodically and disposed of as manure or landfill. The supernatant
is allowed to evaporate in the summer and overflows on to surrounding

waste land during the monsoon.

Summary of Tannery B data

Tannery B is a vegetable tannery with 30 workers, processing 100
cow calf and LOO buff calf hides into E.I. for export. 50,000 litres
per day of well water is used and power is drawn from the State Electricity
Board Supply.

Unhairing is done by lime-sulphide painting for one day. The
hides are then relimed for 6 days, after which they r:.e fleshed, washed,
delimed and pickled. vegetable tanning is carried out in pits for i3
days using avaram bark, in combination with wattle extract. This is
followed by myrabing, oiling and drying.

There are no municipal sewers. No effluent treatment is
practised. The waste soak and lime liquors are run through separate
drains and allowed to collect in earthen lagoons. waste bark liquor




“loss through another drain to a separate earthen lagoon where it
evaporates, The overflow is let ocut on npen lands.

Fleshings are di sposed of for glue manufactyure and tanned

trimmings are disposed of for manufacture of leather boarde.
CABLE TV
P
CHARACTERISTICS OF INDIVIDUAL AND COMPUSITE WASTES
: FROM TANNERY (b)
i | Major Processes —--———-. 1
Analysis Soaking Liming Delime Pickle Veg. Composite
Tan. ()
pH 7-8 -5 8-0 L-o 6.2 75
Alkalinity (CaCO3 mg/1) 800 1,800 Loo - - 800
Chlorides {1 mg/1) 11,200 300 100 2,350 1,200 4,485
Total solids (mg/1) 22,720 22,560 11,560 16,760 52,0L0 -
Suspended solids (mg/1) 2,500 6,600 200 500 1,,320 -
BOD (mg/1) 1,100 1,920 630 620 3,300 720
COD (mg/1) 2,090 3,950 1,200 1,300 6,500 1,450
BOD load
(kg/120 kg .hide) 0-L09 1-87  0-523 0-33L 0-3L0 2.4

*(1) See note on page 19

V. _CAUSES OF PRESENT INADEQUACIES

There are a number of reasons why no effective precautions in the
form of waste treatment and planned disposal are at present being taken
to safeguard the environment. These include ;-
. Low economic status of the majority of tanners.
2. Availability of large areas of barren land rot easily worked for
agriculiural purposes, allowing easy dumping of wastes with virtually no cost,
3. Ineffective enforcement of existing legislation by the
concerned public health authorities.
L. Inadequate education and information dissemination among
tanners regarding the costs/bensfits of regard for the environment.

VI. MITIGATION OF ENVIRONMENTAL IMPACT OF TAMIL NADU TANNERIES

The situation is now changing gradually with increasing urbanisation.
The C.L.R.I. in co-operation with N.E.E.R.I. are holding seminars and
symposia where tanners are invited to present their views and, if
possible, be convinced of the need for adequate effluent treatment and




other environmental safeguards. One notahle instance of such a
"~onversion” is a tannery in the Ranipet area for which the C.L.R.T.
and N.E.E.R.T. are guiding the installation of a low cost waste
treatment. plant at a ¢ost oftis B 00,300,

The present survey {tsel! vhich involved inter alia discussions
with numerous tanners and their associates, has made many of them realise
the importan-e of the treatmen* »f their effluents. Jome have already
intimated their interest in preventine further pollution of their own
water sources, and of their desire to have better relations with the
public, whose disenchantment with the foul smell and pollution of

productive lands and water ~ourses, is becoming increasingly vocal.

VII. GENERAL RECOMMENDATICNS

Based on the survey results it is suggested that the following basic
re:ommendations ould be implemented :-
1. Since all the tanneries in Tamil Nadu are situated in places
where there are no municinal sewers, and keeping in mind the
economic constraints of a majority of these establisnm nts, a
general basic method of handling effluents could be primary
sedimentation followed by treatment in an anaercobic lagoon followed
by an aerated lagoon before final disposal on land or into a water course.
l'his could be on a group co-operative or 1ndividual basis. (See Vol.11)
2. The composite tannery wastes should always be screened to
remove all solid matter (e.g. hair and fleshings) and the screened
wastes should be subjected to sedimentation, preferably in masonry
tanks. The sludge should be dried out and disposed of as manure
as suggested by the Indian Standards Institution (IS : 5183 - 1969).
This is being practised now by a few tanners, but not very
systematically.
3. Effluents containing chromium should be mixed with waste lime
liquor and the sludge allowed to settle in masonry tanks before
disposal by landfill or incineration.
L. In areas such as Vaniyambadi, ambur, Pernambet and Ranipet
wvhere there is a high degree of salinity in well waters, the soak
and pickle waste liquors should be segregated and allowed to

evaporate in solar evaporation ponds. Dusting salt should be
disposed of in the dry state. Further, soaking the hides and
skins in the minimum amount of water during the first soaking will
ensure the minimum quantity of waste for disposal.




- 23 -

5. For tanneries located in one group, as in Kutchery Road at
Voniyambadi, or in vy. Kota Hoad at Pernambet, a commnon treatment
plant, e.g. a trickling filter or activated sludge, could be
comminally constructed and operated to reduce the cost of
treatment by individual tanneries.

VIII LEGISLATION AND STaar RDS

Before remedial measure: c.n be taken to improve the environmental
degradation due to tannery effluents, and before legislation can be
effectively implemented, there is a need for standards and criteria for
such effluents, as well as those for water quality for various uses.

The Indian Parliament has enacted the Water (Prevention and Control
of Pollution) Act, 197). Water management is 4 State subject under
the Indian Constitution, The various Indian States are now in the
process of setting up their own water Pollution Control Boards, and
enactirg similar legislation or adopting the central one. It will be
Some time before the beneficial effects of such actions are felt on the
water pollution scene.

In the State of Tamil Nadu the disposal of liquid industrial
effluent into rivers, tanks, municipal drains or sewers in governed by
Rule 17 of the Tamil Nadu Factories Rules, 1950 and section 36 of the
Tamil Nadu Public Health Act 1939 (as modified up to 8th January 1970).
These laws seek to check the disposal of trade and mun{cipal 851id and
liquid wastes into Sewerage systems, water courses and in the
neighbourhood of water courses, (See annex I11).

In this field Tamil Nadu has been a pioneer in the country, having
set up an effluent control board many years ago, The basis thus exists
for control of water pollution in thig State.

The Indian Standards Institution (ISI) has evolved standards for
Permissible limits of all industrial effluents discharged into

(a) 1Inland surface waters (IS : 24,90 - 1974)

(b) Public sewers (IS + 3306 - 1974)
(¢) Land used for irrigation (IS : 3307 - 1965)
(See Annex Iv)

Such data is being up-dated continuously in the light of advances
in the field.




NOTE:  (TAMIL NadU)

The average weights of the various raw materials processed in the
tanneries visited nre as follows i-

Cow Hide 10 to 15 kgs

Buff Hide 20 to 30 kgs

Cow calf hide 2 to L kgs

Buff calf hide 3 kgs

Goat or sheep skin t kg.




ENVIRONMENTAL IMPACT OF THE TANNING INDUSTRY -

AREA STUDIES
_—

ETHIOPIA

I Introduction

Ethiopia 15 a country with a large production of hides and
skins but which has not yet fully developed itg leather industry.
Of the country's annua) production of 7 million sheepskins,

7 million goatskins and 2-7 million cattle hides, the majority are
still exported raw for processing elsewhere. There are currently
four medium/large tanneries operating, and four smaller units,

An ultra large tanrery is due to start production in 1975, but
even when this unit is ip production some 75% of the available

Thus, the current environmental impact of the leather
industry hag great importance, as a guideline to the situation
when the industry is expanded.

Until recently the tanning industry activity has been based
at Addis Ababa and Asmara only, but recent developments have taken
place in rural areas. Thus there are now i-

2 major tanneries and 8 pickling plant in Addis Ababa

L tanneries in Asmara

1 medium size tannery and the, soon to be operational,

ultra large tannery at Mojo and Edjesa (some 15 kms apart

and 70 - 80 kms for addis Ababa)

N.B. It should be noted that the survey reported on in
this report was carrieq out in September/October 1974.
Thus Governmental changes since that time are not
incorporated,
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Respensibt it ¢y for anvironmental mitte. e shured hy esve s

Minjstries, Put-1¢. Authoritiea and aisc munt a1t 1@ have = vy '@
i thia important ma'ter The foii wing are aome ' the ma i
views, responsibi lities and 4 tivitiea ' vy gs pab i 0 cdiee
Btry otooa "ot during the survey -

Ministry of Pubiic Heaith

The Minist ry are nertarbed at the i1 reasing se f rivers as

means f effluent disposal. A series of inspection sites have
een introduced t- cherk and anaiyvse the water ontamination; this
step is to be f::1lowed by tndividual anaiysis ot fa tory affiuen’
discharges into the rivers. legisiuntion in draft form has been
compiled and now awaits jovernmental enactment. The draft spe i'ies
the maximum B.O.D. and suspernded solids pprmissible prieor ¢t

di scharge into rivers or municipal sewers. No new lirences will
be granted to individual enterprises unless satisfa tory effiuent

plants capable of meeting B.0.D. and 55 specifications are huilt.

Ministry of Community Development

The Ministry welcomes any move to reduce the contamination of

rivers which are used for potable purposes. They state however that
any plans for effluent treatment must b> designed to ensure that the
cost of plant and its running costs must bear a reaiistic

relationship to the production cost of the article manufactured.

Ministry of Commsrce and Industry

The licensing of any future projects (including tanneries)
should be conditional on the erection of effluent treatment plants
to meet the standards now in the process of implemsntation.
Existing tanneries should be compelled to conform with regulations
provided that the cost of effluent treatment bears a reasonable

relation to the production costs, (reasonable time being allowed).

Awash Valley Authority (A.V.A.)

From its study and survey of streams in Addis Ababa it had
concluded that the majority of thess which drain into the Little
Akaki and Great Akaki Rivers, the main tributaries of the Awash
River in the Upper Basin, and which flows through the urbam ocentre
of the city, are highly polluted. The main cause of pollution is
attributed to animal and human excremsnts, septic tank effluents,
trade and industrial wastes.
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AR may be meer from the ot st ra-ted ‘ase studies spe IV iater:

the situation ts that i1 Ammars no tanmry efflusnt contro, yas
pPractised, elsewhere the newer tanneries have g0t t reatmpnt
facilities, vhereas sider rianta may not be rontrol ling effiugnt s in
any way. Thus one hears from the public as follows ;-

“Farmers alongaide the River Maibella (Asmara) ~mpiatn
bitterly that water from the river cannot be used for
irrigation or cattle vatering, due to the hoavy pollution.
Complaints have been mede to the municipality wdthout succees."

local tnhatitants residing 3 ime below a tanaery ref.
ca08 study (a) ) or the « ‘skirts of Addis Ababa complain
that the river water is contaminated and unsafe to drink.

There is l1ittle scientific evidence documsnted 1n Bthiopia to
show actual tannery efflusnts impact on the envi ronment . The
Bthiopian "Public and Environmental Meelth Control Project" (a.v.a.)
included comprehensi ve survey of streams and rivere with analysie
of samples taien at various points. However, although the project
realised the pollution potential of the tanning industry the sampling
points were not located sbove and below tannery outflows and thus
could not yield actual examples of the tannery effluents!' environmental

impact.
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ENV IHONMENTAL, IMPACT OF THE PANNING INDUSTRY -

ARKA STUDIKS

C. A [INA

1 Introduction:

There are some U9 tanneries in existence in Arpgenting, nearly
% 51 which are located in 4he dense urban region nf (reater Buenos
Alres whi t has 4 population of ¥ millfon inhabitants, The

distribution f the maijor tanneries may be seer, in Mg.ov,

) these 300 tanneries, /4% of them form the nucleus of the
chief group mude up of % firms esach of which tan more than 1,000
hides per day, and the other tU which each tan be tween SOU to 1,00
per day. In this report data relating to only the most important
200 tanneries ia eiven,

The Greater luenos Aires sone is the most thickly populated
region in the country with 8,000 inhnbitams/sq. km. in contrast
to the average for the whole of Argentina (an area of 2,790,00) 8q.
hm.) of v inhabi tants/sq. im,

The ireater Buenos Alres zone sSupports the greatest concentration
of industries of all kinds (food products, metallurgical, chemical
etc.) and .35 the most urbani sed area, serviced as it is by rai lways,
communi cations (telephones, telegraphs, ®tc. ) and paved roads, etc,

Mis particular 50ne has 15 water conduits and natura] vater
cCourses which serve as sewrs for the waste weters of the various
industries set up within the area, and ail of which flow directly
or indirectly into the River Plate.

Uwing to the Hiver Plate g éxceptional dimensions and particular
charesteristi s (having a vidth of 70 im fronting the capital site of
Busnos Aires and 200 km width at ft1g mouth), it ig said to
constitute a natural sewer for all effiuent, with great naturel
sdvantages, as it has frequent tida) changes. Due to this fact all
the industria) plants, including tanneries, have until now been
iulucrinmhu diuchtrglnc their waste water into the River Plate.
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As will be seen later in the vast majority of cases effluents

from Buenos aires tanneries enter conduitsg with other industria]
wastes and flows by various routes to the tiver Plate. Thus no
specific information is available as to the impact of the tanning
industry's effiuent.

3ome ) years apo figh mortality data and other evidence of

contamination were made public, highlighting the very grave danger

of these indiscriminate discharges. It is sssumed that this
reported fish mortality is the result of heavy pollution shown by

a B.0.D. of the waste waters, greater than the maximum limits allowed.
what part, if any, the tanning industry has pPlayed in this situation
has not. been evaluated.

Argentine tannery e!'fluents, 1973/ amounts to nearly 3 million
m3 a year, By far the greater number of these tanneries are
located along the industrial belt surrounding Greater Buenos Aires,
immediately outside the city, and primarily in the communities of
Avellanedas and Lanus. 'he number of such establishments in the
city itself ig relatively small. With three exceptions, the
tanneries located outside Greater Buenos Aires are of low production
~apacity, rarely more than 10 cattle hides a day. Censidered by

zones, the effluent voiumes are as follows :-

Tanneries in Avellaneda and Lanus 1,200,000 m3/year L2 %
" " The Federal Capi tal 350,000 mj/year 12-3%

" " other parts of
Greater Buenos Aires L00,000 mBhaar 1L-0%
n " the rest of the country 900,000 ma/yaar 3i-6%

Total . . 2,859,000 ma/yaar 100%

These effluents f1ny into :
The Riachuelo L2-10% (tanneries in Avellaneda
and Lanus)
The Riachuelo then f'ows to the River Plate and thus makes the
total tannery effluent in 3
The River Plate (Rio de 1a Plata)68-%
The rivers of the remainder of

the country 31-6% (tanneries in the interior)
——d




It is evident therefore that the major recipient of waste
water from the tunneries is the River Plate, and especially its
tributary, the Riachuelo, located centrally in the industrial belt
of Greater Buenos Aires, in the zone between the capital city and the
cities of Avellaneds and Lanus.

Clearly the argentine lLeather Industry has an environmental
impact when it employs such large volumes of waste water.

By +980 thir ~act will be 70 to 804 greater, because of the
expected prowth of the tanning industry during the next five years.
Ry that year, therefore, the leather industry may be discharging an
annual volume of 5 million m3 of waste water (which contains some
J:303 per cent of solids and fatty residue) into the natural rivers j
and streams.

In Table VI may be seen the effluent treatment given in the

majority of Argentinian Tanneries.

As is evident from the Table, despite the apparent heavy
pollution of the River Plate and other waterways by the tanneries
only one establishment out of 300 has a complete effluent treatmsnt,

and recycling system, and only four other tanneries have well
developed treatment systems including oxidation tanks and systems
for more than primary treatment. The rest of the groun of 24

leading tanneries in the country only have primary treatment systems
while the remaining 276 are operating primary treatment systems on a
trial basis or not at all.

In addition to the liquid wastes produced by Argentinian tanners
it s suggested (2) that the industry produces some 69,000 m. tons of
solid waste annually, of which some S - 10,000 m. tons will be
present in the effluents. (Perhaps 3,000 or more m. tons of
fleshings and trimmings (5% of the total produced), Up to
3,000 tons of Hair and fat (majority of such waste) and some small
purt of the 1,000 m. tons of buffing dust produced annually,)

The balance of solid wastes are disposed 3~

a) The fleshings are sold to cattle food fuctories and

golatine producers.

(b) The shavings are sold to brick factories and factories

dealing with reconstituted leather and boards.

(c) Leather offcuts, trimmings and unusable splits are sold to

factories for reconstituted leather.




TABLE VI

SANITATION SYSTEMS OF ARGENTINE TANNERIES
B e

f'annery & Location Effluent Treatment: Drainage Site.
i. Moron (B.a.) Primary treatment Arroyo Moron - K. Flate
*. Llanus (B.A.) Settling tanks;

Primary treatment
3. Esperanza (Santa P‘e)f’rimar'y treatment

h. Del Viso (B.AL) Settiing tanks;
Oxidation tanks

Y. Lanus (9.4.) Primary treatment
0. Lomas de ,amora Complete puri fication
(B.a.) plant (settling tanks,
recy~ling, oxidation
pond, etc,)
"« Jaurepui (B.a.) Labyrinth type settling
tanks & oxidation tanks
5. Avellaneda (B.A.) Comprehensive treatment
7. Maipu (Mendoza) Primary treatment
10.Lanus (B.4.) Primary treatment
t1.AZul (B,a.) Primary treatment
I”.Bernal (B.a.) Primary treatment
t3.Federal Capitai Primary treatment
ik.Federat Capital Primary treatment

i5.Avelianeda (B.A.) Primary treatment

16.Del Visn (B.A.) Treatment including
oxidation tanks

17.Avellaneda (B.A) Primary treatment
18. Federal Capital Primary treatment

19.Federal Capital Primary treatment
20.Lanus(B.A.) Primary treatment
21 .Federal Capital Primary treatment.
22.Lanus (B.4.) Primary treatment
23.Faderal Capital Primary treatment
2l.Federal Capital Primary treatment
100 Small Tanneries No treatment

Lanus (B.A.)

S0 Small Tanneries
Avellaneda (B.A) No treatment,

26 Sole leather No treatment
tanneries at
various locations
throughout the
interior of
country.

——
200 Tanneries

Crnal Jarandi - Hiachuelo
Arroyo Esperan:a
Arroyo Pinusco R. Plate

Canal Sarandi - Risachuelo

Riachuelo

Rio Lujan = R, Plate

Riachmelo

Riu Mende oy

Cenal Sarandi Riachuelo
Arroyc Azu!

Arroyo St.lominge ‘Miachuel .
Enclosed concuir - F.PMate
Municipal sewage systam B4,

Canal Sarandi - iiarhuelan
Arroyo Pinasco = H. 5 she

Arroyo St. Domg ngo=Riacrue!n
Municipal seware system H.4
Municipal sewage system R.jA
Canal Sarandi = Hiachielo
Municipai sewage system P.i
Riachuelo

Enclosed conduit = j. Plate
Municipal sewage system B.j
Riachuelc

Riachuelo
Various rivers and streams




(d) The buffing dust is collected and burned as it is not

economicallyexploitable in the Argentine.

(e) The hairs, fats and grease, not being easily reeovered

are disposed of into the effluents. (Hair pulping usually

adopted. As Argentina is such a large meat producer the
economics do not allow recovery of fats from tanneries).

This method of disposal through the sale of wastage for
different purposes works well in Greater Buenos Aires, and in other
populous cities, e.g. Cordoba, Rosario and Mendoza, etc., and in
places where commerce is active and where there are important and
varied industries, but in the interior of the country greater
difficulty is encountered in the sale of wastage, and therefore their i
accumulation in unsalubrious deposits is of'ten the result.

In addition to the li~uid and solid waste impact on the
environment, it is often the case that the tamning industry has a

potential to produce noxious odours.

The greatest efforts to combat this problem have been undertaken
by the tanning community in Buenos Aires, a city which is completely
(@) "Despite
the fact that certain of these tanneries are located in the midst of
residential communities, they burden the neighbourhood with no odours,
and one can move about in the vicinity of these establishments with

rdeveloped and is heavily populated. It has been said:

the same sense of wellbeing as in any other business district,
without perceiving any objectionable emanations". Even with
tanneries located in other cities and regions there is no record of
complaints by the public due to objectionable odours.

Although to date the Argentine industry has taken limited steps
to examine and improve its environmental impact it is of comfort to
note that research work regarding the industry's effluents and their
environmental impact is now being carried out by a dedicated
individual (3) (associated with a commercial tannery) as well as st
the leather Research Centre at La Plata (C.I.T.E.C.)

In Arnex V may be found some characteristics of tannery effluents
from various processes - these do not differ in any substantial way

from the "Typical Tannery Effluent Analysis" shown in Annexes I and

ITI, and, in the absence of other data, one may assume that the
possible ecological effects discussed in Chapter III would apply to
the Argentine.
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IIT MITIGATION OF THE LEATHER INDUSTRY'S ENVIRONMENTAL IMPACT
The official agency responsible for pollution control is the

National Sanitation Department (Obras Sanitarias de 1a Nacion),

which inspects the tanneries periodically every 15 days to check

for compliance with regulations. This Agency co-operatas with:

The Ministry of Natural Resources and Human Environment and

The Directorate of Bromatology of the Province of Buenos Alres.
Jointly, these bodies liaise with Trade and Research Institutes and
Associations, and together they have recently proposed mitigating
measures to alleviate pollution in three ways :-

(a) By setting limits to the quality of the waste water;

(b) By enforcing measures making mandatory the installation

of complete waste water treatment plants;

(c) By enacting industrial promotion laws to encourage and
a8sist in the relocation of tanneries to the interior of the
country, especially to those areas with the smallest

population and the greatest availability of natural streams,

(a) Limits: for quality of effluent.

Thus within Greater Buenos Aires there is a network of
15 enclosed conduits and natural wvatercourses, for each of
which permissible limits have been set for the Biological
Oxygen Demand (B.0.D.) and Consumed Oxygen (Co). The
established limits are as follows 1-

White 50 18
Matanza 50 18
Lujdn 50 9
Tigre 50 23
Reconquista 100 25
Maciel 100 35
Riachuelo 100 30
Vega 100 20
Santo Domingo 150 100
Medrano 150 82
. Moron 150 82
Del Rey 150 90
Maldonado 200 33
Cildanes 200 90
Sarandi 300 170

These limits apply to all industrial 1iquid waste.




(b) Enforcement ot Eft uent TI'reatment

!
)

(c) Relocation of Tanne:ies

In many cases tanne) es are tuking advantage of
relocation assistance otfered by uvovernment promotion schemes
in order to overcome tne . ists of effluent rontrol,

There has been an im-diate favourable response on the
part of the leither indus ry to the nrovisions of the promotion
plan for two basic reasor

(m) Because the turther away from Buenos Aires and
the more underropulated *he propssed site, the more attra-tive
are the inrentives offereds

(b) Because all the tannerijes of {ireater Buenns
Aires are fared with a very real threat of eviction because of
the pollution situation.

As n result three larpe tanneries are ilready under
sonstruction in zones well removed from (Greater Ruenos aires,
15 projects have veen put forward to set up fu~tories in the
interior, and there are () cases of agreements and ~ontracts for
installati n or the fransfemng sf tannery sites. In most »*
the caccs Lhe construction includes totally equipped treatment
plants. It is thousht that this gradual remaval to other
zones is the right answer for the large scale establishments.
However, it leaves the problem of the smaller tanneries still
pending unsolved.

There are small tanneries (processing 5 to 20 hides a day)
which perform no treatment at all, and discharge their waste
water directly into the Greater Buenos Aires sewage system,

which as already noted, empties into the River Plate. Berause

they are very numerous, these small tanning establishments
generate some 20% of all the effluents produced by this industry,
and unquestionably pose a pollution hazard. Most of them are
located in Avellaneda and Lanus (60%), with the rest scattered
over a wide area in the interior of the country.

This is probably the most serious problem with which
Argentine environmental authorities will have to deal in
connection with the tanneries. At the larger establishments
strict measures are already being applied, and there is every

reason to beiieve that within ten years all of these producers




will either hive relorated to (he interior f 1 conuntry
where environmenta| ronditions wil, he adegitate, or wij) have
installed omplete systems for wiaste water tre.tment .

In the cuse of the small tanneries on Lhe other hand
neither of these two solutiors is feasit-le, becuuse of cost,
considerationg, For the moment, there are no suitable
solutions.

The expert who carried out. the Argentitie area study
sugpests that the Argentina tanning industry should adopt the
following series of countermeasures to reduce the harmfyl
effects of pollution ;-

. The better coordination of the actions of the
official agencies among themselves and vith associations and
individuals engaged in private research,

2. The allocation, from the liovernment's officia}
budget of amounts ten times larger than thnse presently set
aside for psliution control and research.

3. The enactment of legislation requiring the
tanneries to contribute a percentage of their turnover to work
in the area of pollution control and research.

L. The required installation, as a minimum, of g
primary waste water treatment plant at all existing tanneries.

5. The required installation of solid waste
incinerators at tanneries located in the interior of the country,
(Where recycling or utilization is not practised),

6. The required installation at tanneries processing
500 hides a day or more of a System for the complete treatment
of effluent, or failing that, the relocation of these tanneries
to remote regions.

7. The required performance by the group of 150
small tanneries located in Avellaneda and Lanus of ;
(a) The oxidation or removal of sulphides from

their effluent;

{b) The continuous balancing and PH control of

their effluents.

8. The required installation of the following at
all large and small tanneries (the majority of the large
tanneries already have them) ;-

(a) Pump action disposal systems for fleshings and

their storage in external receptacles;

(b) Disposal systems for trimmings and their storage
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in external receptacles;
(e) Systems for the rapid delivery of these
waste materials to other users.

IV ARGENTINA POLLUTION MITIGATION COSTS AND EXPENDITURE

The Government diverts a very small sum of the annual budget,
just about U.S.8 26,000 per year, towards research in the fight
against pollution, and no financial support has been forthcoming
from the tanneries for this purpose. Quite the contrary, they are
opposed to investment of this type as being non-profitable, and have
invested only in treatment plants on a rudimentary basis.
Consequently the effect of these investments on the production costs
of tanned leather is infinitesimal.

Up to the present only |-53% of the total capital invested in
the leather industry has been destined to setting up *reatment plants
of residual waters. This percentage represents 2:0L% of the
fixed investment and 9-52% of property and installations, and
accounts for less than 0:5% of the cost of production.

In the new tanneries under construction, and those in the
projectad stage, the percentage allocated for efflusnt treatment
plants reaches L-Lu% of the total investment. It is auggestad(z)
that at this ~apital level, efflusnt treatment costs would account
for 0:8 - 1-0% of the cost of production.

v CO-OPERATION WITH OTHER INDUSTRIES
It is obvious that there should be reciprocal co-operation

between the tanneries on the one hand and the meat packers and
slaughterhouses on the other, since both types of establishment
produce waste material of animal origin, with similar characteristics,
with the result that the problems they face are also similar.

To date, however, no such co-operation exists, for the reason

that fundamental solutions have not been considered. Co-operation
of this kind is found only at the integrated plants (meat packer -
tannery), of which there are only a few in the interior of the
country.




CHAPTER 111

POSSIBLE ECOLOGICAL AND ENV LRONMENTAL EFFECTS WHICH
COULD BE RELATED T0 DISCHARGE OF TANNERY WASTES.

A, GENERAL

In the introductory notes in Chapter 1 mention was made of possible
great variation in characte dstics of tannery wastes. In order to
obtain some measure of uniformity in the area studies and the technical
sub-studies (forming the balance of the report Vols. I and I1), it was
felt expedisnt to accept "Typical Tannery Effluent Characteristics" -
these may be fully seen in Annex I and II. The typical data accepted
was based on the findings of studies in Western Europe. However, no
evidence is available to suggest that such a "typical tannery effluent"”
dces not represent a reasonable mean of pollutants from the vast majority
of mechanised conventional "mon-environmentally sound" global leather
production.

Only limited scientific work has been undertaken concerning the
environmental and ecological effects of tannery wastes, and in this
Chapter the use of the "typical analysis" allowed a widened discussion.

Tannery wastes are largely waterborne and characterised by high
amounts of putrefactive organic materials, as well as possible toxic
inorganic substances. These pollutants occur in the effluents both in
the dissolved and suspended states. In addition, tannery effluents may
be deeply coloured and can give rise to noxious smells. These features
combine to make tannery wastes of relatively high "pollution potentialr,

The major characteristics of the accepted "typical tannery" effluent
&re as seen in Table VII .

TABLE VIT

MAJOR CHARACTERISTICS OF THE "TIPICAL TANNERY RFFLUENT" ADGETED.
\

Chrome Tumcg Vonublo Tunnng

Total Solids mg/1 10,000 10,000
Suspended 0lids ng/1 2,500 1,500
K HnOh value ng 02/1 1 ,000 2,500
B.O.D.s ng/1 900 t,700
Sulphide 160 160

ng/l
Chrome ng/1 70 -
Chloride ng/1

2,500 2,500
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") Segregation 1 combinat ion o waste <t reams,

3 Flace of dis-harge ¢ {inal effiuen’, | ¢ munt ips. sewer,

waterway, land et..

For instan-e, when discharpged untreated 11t ) a wate: nody may
impair the quality ot the water and be detrimertal to the we: ‘heing of
aquati.- organisms. on land, under -ertain ' umstances. i‘' may result
in a decrease in vrodu-tivity of land and/~r -ontamination of ground water.
In sewers there ic a possibility of interference wit} proper functioning
of sewerage and waste water treatmsnt systems.

B.  DISCHARGE OF TANNERY WASTES INTO SURFACE WATEK
The discharge of untreated tannery wastes into surface weter bodies

(probably the most common msthod of effluent disposal in developing
countries) may bring abo:t a deterioration of the desirable phyeical,
chemical and biological qualities of the water. The water may bscoms
turbid and coloured due to non-settleable organic matter and the pressnce
of tannins and colouring substances used in leather manufacture It may
give rise to noxious odours due to decomposition of unstable organic
matter. This decomposition may also deplete the dissolved oxygen in the
water body that is vital for aquatic life. The water may become saline

and hard due to the presence of inorganic salts, and may acquire some
measure of toxiaqity due to the presence of chromium, sulphides and ammonia
in the waste. Pathogenic micro-organisms such as B. anthracis also nay
increase in water courses that receive tannery waste discharges. Further,

due to turbidity and colour the process of photosynthesis may be
restricted, thus affecting the primary link in the food chain. Sludge
deposition at the bottom of the water course and the depletion of
dissolved oxygen in water bodies can affect fish and other aquatic 1life.
In this Chapter the above factors are reviewed in relation to the
vater quality criteria for various beneficial uses of water, i.e. public,
agricultural and industrial water supplies, cultivation .f fish and other
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indirectly by lowering the vontent in water, wh -p cCod, e
srobic aquatic organisms.

No gerneral statement can be made on the mnimus (X jeve 14
should be maintained ir 4 wate: body for cultivation 't Meh and
other aquatic i{fe. fhe requirement varies from sps-ie t. spe e
and with different stages of growth i any "ne speci'e. Ml 0
level i« influenced by environmental factors such ap temperature
wind intensity, depth of water and Presence f impurities ir wa e
wvhich may exert syrergistic or antagonistic influences. Ther+ 1
significant variation in the threshold or limiting conoen:t ratic
D0 reported by various authors. ™e moet fwen quoted work ‘e
of Bl11s (°' who designated o OC rangs of 3 - L v mg/| as unfuvourably
low but tolerated by many species for varying periods, and - ng/1
and above ag ASple and favoursble for fish life.

In order to hawe a quantitative idea nf the offect of discharge
of tannery wastes on the oxygen status of o stream, s hypothetice)
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T™e DO profiles are based on the Streetor Phelps formilation (6)

for & waste with the characteristics shown in Annexes 1 and 1I.
T™he calculations assume a sluggizh stream, atream reacration constant
of 0-46 per day and BOD removal rete constant of 0:23 pr day, et
20°C with s saturation DO value of 8 mg/l, &nd when thorc was no
oxygen deficiency prior to discharpe of the effluent. Mg. VI
shows DO profiles for three flow conditions 2, L and © m’/&y strean
fiow/kg hide processed/day. It should be noted that for the
three cases the same rates of stream reasration and organic matter
removal were aspumed which may not be tiuve. Further, the profiles
may be modified dus to siudge deposits and scouring if such
conditions exist at different flows.

It is seen that tu meet the vater quality standard to support
normal fish 1ife & receiving stream should have at least & flow uf
6 n’/dsy gtream flow per kg of hide processed/day. At & lower




Clow of I, m/day/kg of hide processed/day the stream will not be
able to support fish life in some of {ts reaches. At a stil}
lower flow of 2 m)/day/kg f hide processed/day, the stream will

be completely devoid of oxygen downstream of the waste outfall and
the consequential anaerot i conditions may lead to the formation of
floating sludge rafts, noxious gases, high turbidity etc., lowering
the assthetic value of the receiving waters.

The corresponding values of stream flow for a vegetable tanning
effluent are 11 |, 7/ nt and 3-HY “u. m./day/kg. of hide processed/day
respectively.

The above ans'ysis, though based on realistic data, must be
applied to field conditions with caution. The stream reseration |
rate and the BOD removal rate should be determined for each particular
cape. Further, upon dilution in the stream the waste may exhibit
a BOD value higher than what is assumed, on Lhe basis of the analysis
of raw waste, and therefore may deplete the DO to still lower levels.

The major r~onstituents of tannery wastes that contribute to a
high oxygen demand are proteins and vegetable tannins.

(a) Proteins

Ffannery waste waters contair. considerable amounts of
protein, especially when a nair pulping unhairing system is
used. Thess proteins are biologically degradabls, and

cause high oxygen demand together with the possible formation

of large amounts of primary sludge during treatment of waste

water.

{b) Vegetable tannins

Vegetabls tannins and on-tannins present in waste waters
increase the chemical oxygen demand considerably. Spent
vegetable tan liquor contains a significant proportion of
non-aiodegradable materials which can persist in the final
effluent.

2. Iporganic Pollutants

While organic substances added to a water body could becoms
innocuous in due course by microbial action, inorganic pollutants are
of a more permanent nature, unless they are in the suspended state
or are precipitated from solution and settle down. Chlorides,
chromium, nitrogen, sulphates and sulphides are the common inorganic
pollutants preeent in significant quantities in tannery westes.




fable VII!lists "he water quality ~riterin with respect to
the above paruameters tor various beneficial uses »f water. he tun
references oncuited in tre wming this Table are based on n.sarvations
of a large numher f regear-~les. whereve: ‘here were differen-es
in the recommendations t'e more lanient value was selected. [he
values for water suppoit nge tish jife are arrived at on the basis
©analysic f natarsl wolers as wel! ae in some cases on the hasin
o laboratory 1 adies.

TABLE V]!
Water Quali'y .iiteria for Varioms ses " Aater mg/1)

Domesti . Water Irripation pi sh/Aquatir

. ‘ ) (.~>’v\)35ﬁe) Li_f:z’?;q roe)
Iy chlorides 154 1) (0] ’
2, Dissolved Solids Low 700 2,om )
3, Nitrogen (Ammonia: o-5, ) - Ve o)
L, Sulphates 50 ) 270 gy 1)
%, Sulphides - - oy 1)

High concentrations of inorganic econstituents in domestic water
suprvlies interfers mainly by imparting a brackish taste to the water.
Sulphate=: may also have a laxative effect. The water quality
cannot be brought tc acceptable levels by conventional simple water
treatment prooesses unless costly tertiary methods such as jon
8xchange, ~hemi~al softening etc.are utilized.

On the basis of Table VIITand the characteristics of tannery
wastes in Annexes I and I, Fig. v'1 was prepared. It shows levels
of stream flow or dilution be ow which various water uses are
impaired due to discharge of tannery wastes.

It \s seen that when the available dilution is about cu.m/day
per kg hide processed/day, chlorides » dissolved solids and sulphates
in the waste are sufficiently diluted so as not to impair water
quality for major uses of water sources. Nitrogen in tannery

wastes is present in both organic and inorganic (ammonia) forms. Since the
organic nitrogen in the waste is ultimately decomposed to yield

ammonia, the total nitrogen in the waste is taken for calculating

the dilution requirement. These assumptions provide a conservative
requiremsnt for effluent dilution.
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(r) Effect of C.hrrm.hmx
In general the towxici Lty of chromfum salig tewards aguatic

life varies videly with the spocieg, temperaturce, PH, valence of
chromium as 011 as the complex cynergistic o) antagonistic
effacts due to other factors, e.p. hardness of vater. Tliough
fish are considered to Le relatively tolerant, of chromium salts
fish food or;anisms and other loicr forms of aquatic life are
extremely sensitive. Chromiun is known to inhibit the growth
of algae. ()

The effect of the chromium preeent in tannery waste 1s not
clearly est.blished. Using noimal tanning techniques 1t may
be expacted that the chromium will be present in tle trivalent
form (reported to Le levs toxie), edditionully the chromium will
be precipitated in the nixed efflucnt at circa pH 410-0. Tho
generally rcported toxic effects of chromium rv:fer to the
hexavalent form. Such hexavalent chromium is only likely to be
encountered in practice in efflucuts from tanneries usling the now
near obsolote %two heth chrome! tiuning process. Calculationg
along the lines of thousht emplayed in Mg, VI would susres’ that

in the rare cases where hexavalent chrome was discharged a fjiow

of some 20) m3/d/lm, hide proce:sed/day would be required to
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ensure a completely innocuous dilution. The actual
environmental impact of the more normal trivalent,
precipitated ~hrome from tannery wastes has not been
establisghed.

(b) Effect of Sulphides

In vater, soiuble sulnhides (sodium sulphide used in

tanneries) ~an result in unpleasant taste and odour problems.
Sulphiles ~an react with iron and othe r metals causing black
precipitates. They ~an also react with oxyeen causing a
decrease in the DO content of the vater. 1t has been
observed that sulphide toxicity to fish increases as the pH

(10)

value is lorered. One report states that iater containing

3:2 mg/1 of sodium sulphide caused trout to overturn in 120 minutes
st pH 9:0, in 1) minutes at pH /+5 and in i, minutes at pH 6-U.

In snother study ("ghe toxicity of sodium sulphide containing
effluents was determined specifically and the highest concentrations
permissible for three species, i.e Daphnia magna, carp and

gambusia affinis were found to be 1:9, 50 and 760 mg/1

respectivelyv. For industrial uses in general, even small

traces of sulphide are sometimes considered detrimenta.l.(7)

(c) Effects of Nitrogen and Phosphorous

Nitrogen and phosphorous from tannery effluents could

enhance the problem of eutrophication in receiving waters.

Being olant nutrients they may encourage the uneontrolled growth
of algae and other plant life. This could eventually lead to
the formation of blooms and depletion of dissolved oxygen,
causing fish kills and the development. of anaerobic zones where
bacterial action produces noxious odours and a general lowering of
water quality for aesthetic and recreational uses.

Such limiting nutrients and their critical concentrations
are likely to differ in different bodies of water and have usually
to be determined individually in each casse. Analysis of the
waters of 17 Wisconsin lakes led to the suggestion that annual
average concentrations of 0:015 mg/1 phosphorous and 0-3 mg/l1 of

inorganic nitrogorz w.)m critical levels above which algal blooms
[

can be expected.




However it must be noted that the phosphorous levels in
tennery effluent are seldom likely to exceed the 1 mg/1 shown

in Annex T »nd IT and thus the dilution needed to avoid the

eritical levels is not high, Some modern tanneries employing

polyphosphates as "conditioners" prior to tanning may wel]

exceed the 1 mg/1 and could thus have a potential for ecological

disturbance unless epreater dilutions are available.

(d) Effect of Chlorides

It is difficult to determine exactly what concentrations
of sodium chloride (

common salt) can cause toxicity in waters.
Chloride concentration of L) mg/1 was r'epor'ted(7
to trout and

to be harmful
L0030 me/1 to bass,pike and perch. It is

nevertheless known that problems of corrosion, taste and quality

of water necessary for industrial or agricultural purposes ran

occur at sodium chloride concentrations below those at, which the

above mentioned toxic effects are experienced.
{e) Effects of Suspended Solids

Suspended solids from tanneries include both orpanic and

inorganic material. These solids may settle in part and could

adversely affert fisheries by covering the bottom of the stream

or lake and destroying fish food bottom fauna or the spa.ning
grounds of fish. Waters normally containing KO to 400 mg/1
suspended solids are unlikely to -

ipport good fresh water
fisheries (8.)

leposits containing organic material may
deplete bottom Oxygen supplies and produce hydrogen sulphide s
carbon dioxide, methane and other noxious gases.

Suspended solids in water may interfere with many industria}

pro:essas and cause foaming in boilers, or encrustation on

equipment exposed to water, especizlly as the temperature rises.

(f) Effect of colour, odour, turbidity and grease
The nresence of colour,

odour and turbidity most affects the

use of rater for domestic, industrial, recreational and aesthetic

purposes. Water quality criteria for waters to be used for

domestic and industrial .ater supply, limit colour to 75 ard 3

to 9 units respectively (8) In the specific case or tannery

discharge, the vater may remain unsuitable for domestic and

industrial uses and the colour persist even after treatment.




Une ::t,ud_v('Zaescribed the ditfi ity or removing thie colour
arsrionted o tannery wrste abt n water treatment piant located
deoustream O tannery oatfulls. hat mter colour corresponding
Junits or platinum-conalt seale conld be rediuced to only 1.
ather covgal o ton, sedimentation, fi] tration and ehlorination.
Mrbidity of the woter redy es Lisht penetration and impajoe
vhotosynthetic activity ¢ Aquat.e nlants, [t is vaually
TP ult bo assion numerd ol values for turbidity in water
sources ac eptable tor -ater supplies, since even larre concentri-
tions may be removed hy conventional vater treatment proresses.
Likerise vater quality criteria for recreation and aesthetic
pirnoses vary preatly, and are difficult to define in numerical
terms.
(g) Effect of Bacillus anthracis

Anthrax is primarily a disease o! animils, but it can be

transmitted to man, 'he bacillus can survive for long periods
of time in the soil or on hides in the form of spores. It is
reported that in 1% out of £43JJ tons of dry hides handled at
the Liverpool Docks nne-quarter 1ere rontaminated ~-ith anthrax

(13).

] .
spores Moore ( h)nentmns cases on record rhere anthrax
was transmitted to human veings through watercourses receivine

tannery waste discharces.

C. _ DISPOSAL OF TANNERY WASTES ON LAND

Disposal of municipal and industrial waste water or sewage om land is
an old practice. In developing countries with their predominantly
agricultural economies this is a common method of disposing of such
effluents, Disposal of wastes on land could not only eliminate poliution
of surface water bodies, but is also an effective way of fulfilling the
oft quoted twin objective of waste recycling and optimum utilisation of
resources., In any instances industrial wastes have also been applied
on land either for irrigation of crops or as a means of disposal through
evaporation and infiltrationr. Tannery wastes when discharged on land,
because of their high content of dissolved solids may affect soil fertility
(beneficial and adverse effects have been reported), or may contaminate sub-
surface water. Besides the liquid wastes, leachates from salt and dust
dumpings may also contribute to this problem. Stsgnation of wastes

on land also creates considerable smell nuisance.




(1) _Effe:t on Soil Froductivity

Accordines to a study in Indin <‘5,) the productiyi ty ot the soil
decreised wher tannery vastes vere aprilied on fieids and some part g

of the land pecame completely irferti le, and germination of paddy

seeds was not satisfa ‘tory. Another stvlldy“")ren-wrted stunted
rrowth of tomato plants whern {rrioated JiLh tannery elfluents.
ermination ot seeds was retarded and jnhibited Lo ~rre extent .,

Thevy also reported that with ontinaoge irripation vith the e f"uent
there was an a.cumilation 0 sodium and chl . rides in the =5i|, Tt
has however been rerorted O Lhat some New .ealand tanneries have
been irrigating land ith their effluent for many decades, This
included chrome tannerv effluent as el ], tesistant types of grass
ippear to thrive,

It 1s well known that, irrigation vater may intertere with agricul-
tural operations in three ways. Firstly, hy hanping the
characteristi s of the soil; secondly, by interfering «ith water
uptuke of plants; and thirdly, oy the possible influerce on the
metabolic pro.esses of rlants through such substances as hromium,
Tannery wastes have the poterntial for reacting in all the three LEVER
The presence of a high concentration of sodium in the waste results
in defloculation of so0il (~lay) particles, and thus destroys its
structure which is essential for maintaining soil norogity and
aeration. This 15 an important consideration sin-a an adeyuate
supply of oxygen is required in the soil for optimur piart growth,
During utilization of water having a high BOb »r cop {(as in tannery
effluent) lack of oxygen and reducing conditians may influence plant
growth signi ficantly.

Both trivalent and hexavalent chromium ions are toxi~ to plant
1ife. Tolerance to the two ions varies with plant species, but more
sensitive plants are adversely affected at about 5 mg/1 for each ion('a.)

As mentioned earlier in this report divergent views have bean
expressed as to the effect of chromium bearing vannery effluents and
sludges on plant 11fe and soil productivity, Much of the work
undertaken by Research Institutes has been based on the use of sludges
from tannery effluents, Whether these have greatly differing
effects to the liquid effluent is unproven. In a later section the
effect of sludges and other solid wastes 1s discussed, tut recent

studies in the U.x. using sludges may well have relevance also to
liquid tannery wastes. A recent ~onfidential raport('” quotes
the following effect on plant 1ife:-




"Some tannery sludees have teen used as tertiliser on a local
basis, mainly on acconnt of their protein content, but also as »
source of lime, without any reports o!f adverse effects on ~rops.
Tn 3evage 1Orks processes, chromiwm Along witli other heavy metals

(9)

arpears to ron-entrate in the slndge, and vork at RIMHA shoved
that guite high concentrations of -hrominm ~ould ve tolerated in
sldee digestors. However, sewage works sludre Yinds a repgnlar
market as a fertiiiser and for some years the Ministry of Apriculture
has been investigating the effe~ts of heavy metal -~onstituents in

(1

ge ;age sludee on plant growth. batterson renorts that

Pro-:tor barley suffered no visible effects hen grovn as a test :rop
in sandy loam at nH levels of “»-u-¢-~ in the presence of up to 20 ppm
Cr TIT. He also reports that a single application of Y0) ppm Cr TII
on neat soil was stimulating to a rance of crons but vith repeated
annual appli-atinns of %0) ppm Sr 1] toxi-: effects vere noted, even
thongh erowth denression was slight. (590 ppm is equivatent to

1)J)) 1h Cr/are). Williams () hias been conduding field trials on
the effe 't of a range of heavy metals, Zn, Ni, Cu, Cr on red beet. and
relery. Chromium alone had no adverse effeci. after i years on either
crop, irrespective of hether it had been applied once at the rate of
253 or 50) ppm in the soil or as 4 annual appli-ations of 125 ppm in

the soil. Arising from this work the rgricultural Development and

+*

hat
..... < Aier U

-

o
Advisory Servi:e had stated ()
chromium 1s not toxi» to plants +her present in ~ationi~ form (e.g.
ss a chromium salt such as chromium sulphate), unless present in very

large amounts (over 500 ppm in the soil)tv (References in this abstract
see below)
(2) Contamination of Sub-surface Water

Legooning of tannery wastes or spreading on land for evaporation
or irrigational purposes may lead to contamination of ground water.
One study (Zohported deterioration of well water supply for a towvn
when tannery wastes were disposed of by careless drainage. The
problem was mitigated when the wastes vere treated with the town
municipal waste water. Another study (2 )r‘eported the effect of
discharge of wastes from a group of tanneries into the dry bed of a

(9) Beiley, Dorrell % Robinson, J.Inst.Water Poll.Control, 1970 (1) 1
(10) Patterson, Min. of Ag. Fisheries & Food. Tech.Bull No. 21, 1971

page 193
(11) williams, Private communication

(12) "Permissible levels of Toxic Metals in Sewage used on Apricultural
Land" Ag. Dev. & Advisory Service, Adviso Paper 10 MAFF 19’
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river, The river had a considerable amount of subsurface flow
which was being tapped for domestic and irrigation water supplies.
The survey showed that the background concentrations of total
dissolved solids increased from between 6L0 and 7L0 mg/1 to

1900 mg/1 and chlorides from 68-180 mg/1 to 820 mg/1 in the area of
the tannery effluent outfalls. The effect of contamination was
observed up to a distance of § km.

D. DISCHARGE OF TANNERY WASTES INTO MUNICIPAL SEWERS

Discherge of tannery wastes to municipal sewers is a common practice

where the area is covered by a sewerage system. Before disposal to

sewers it is usual to remove specific contaminants depending upon the local

municipal ordinances. Constituents of tannery wastes which may be
regulated to suit the local municipal standards include suspended solids,
alkalinity, pH, grease and sulphides. This is done mainly to prevent

incrustation of sewers, sewer clogging and other forms of interference with
the sewage system and operatjion of waste water treatment plants.
(1) Interference with Sewerage System
Teble IX gives two typical standards for discharge of industrial

wastes in sewers. It can essily be seen that the raw tannery wastes
of Table VINill have to be pretreated to meet these standards.

TABLE IX

Limits for Industrial Effiuents Dischmd into
Public Sewers

Characteristic Sewage & Ind. Indian
Westes Assoc. Standards
Washington D.C. Institute

pH s5-9 (B8 o 5(23)
BOD ng/1 300 500
Suspended solids mg/1 350 600
Oils and Grease ng/1 100 100
Chromium ng/1 - 2

Tannery effluents are imown to cause deposition of calcium

carbonate with the consequent choking of the receiving sewer. This
is due to the conversion of calcium hydroxide to insoluble calcium
carbonate by the carbon dioxide produced by decomposition of organic
matter. (2L) Sometimes the hair and fleshings help to form a binder
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with this cal:ium carbonate, causing the whole mass to adhere firmly
and build up on the inside of the sewer surface, Necessity for
frequent sewer cleaning where tannery wastes were discharged into
sewers has been reported (25)(20)(27) . Tt is noted that
segregation of beamhouse and tanhouse wastes reduced s-:aling, as did
the discharpe of wastes into sewers ~arrying other wastes of low
alkalinity or when the tanne-y wastes were sufficiently diluted.
Sulphide bearing wastes are objec~tionable from the point of view
of safety ol sewer workers and concentrations greater than 10 mg/1
sre considered obijectionable . Hxing of tannery sastes vith
an aidic waste in a sewer may result in an excessive release of
hydrogen sulphide. Concrete sewers are likely to suffer damape when
they are made to -~arry sewape ~ontaining a hish ~oncentration of
hydrogen sulphide due to admixture with tannery vastes. rdydrogen
sulphide gas by itself is not injurious to vortland cement —onrrete.
uUamage usually occurs after the gas is converted to sulphuriec acid by
dissolved oxygen or through the a~tion of many species of aerobic
ba:teria. Both sulphides and gulphates in tannery waste effluents
may cause :orrosion due to produ:stion of sulphuric ar~id at the :ater

line and crown of the sewer through the action of micro-organisms.

(2) Interference with Waste Treatment Operations

Treatment of tannery wastes with municipal sewage is now an
accepted practice. The presence ul tlunuery waste does not
interfere with treatment operations if it does not exceed about 10% of
total flow. Plants may be designed to ac~ept the additional organic
load and to handle heavy sludges when the volume of tannery effluents
(21)(29)
acceptable volumes of tannery eff{luent, Frendrupoo)has said that
20-30% of tannery efflusnt could be present in domestic sewage without
necessitating special treatment. It has been suggested also that
"The lime content of tannery effluents could be helpful in reducing the
phosphorous content of sewage; on the other hand the excess

exceeds this value Other authorities quote much higher

phosphorous content of domestic sewage could also aid the treatment of

l (N.B. Tannery wastes may of course all be treated on
the T7 wastes". | ieir own with no admixture of domeetic effluente.)
At mmall plants whers no such precaution is taken and the tannery

waste volume is more significant, interference with waste treatment

operations could be dus to one or more of the following factorss
(1) Excessive alkalinity/high pH resulting in interference
wvith biological treatment processes e.g. activated sludge
treatment.
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{11) Hair and fleshines which form seum on sedimentation

tanks, clop sludge removal equipment or produce mats in

dipesters.

(i1i)Lime slnudges and adherent deposits rhich rlop sewvers

or interfere +ith proper operation of sedimentation tanks.

(iv) Excessive loads of organic matter thich overload the

treatment units of the plant.

Chromium is knom to be toxic to blolopiral waste treatment
processes. However, the toxicity of the trivalent form present in

tannery wastes is relatively much lower(M) . One study(31)

points
out that bacteria can tolerate high concentrations of chromium where
large amounts of organic matter are present . This could be one reason
for the larpe ranpe of toxic levels reported. Combined municipal
and tannery wastes cor'aining -7 mg/1 chromium .1ave been treated
satisf'a(:torily(32) + In the normal sequence of waste treatment
operations, chromium is concentrated in sludge in primary sedimentation
tanks. Concentrations of up to 300 mg/l of chromium in combined
sludges did not interfers with operation of digesters having a

minimum retention time of 21 days(32) . Therefore chromium of the
levels in the "typical" tannery effluent (TebleVIl)is not expected to
interfere with the operation of Sewage treatment plants,

Sulphides up to a concentration of 200 mg/1 are tolerated by the
anaerobic digestion process(B). During waste treatment operations
sulphides may also be produced from reduction of sulphates.  However,
the above limit i3 not normally expected to be reached in tannery
waste discharges to a municipal collection system, since a greater
fraction of sulphides and sulphates would be in dissolved form and
therefore would not be collected in the sludge which is fed to
anaerobic digesters.

E. NOXIOUS SMELLS AND OTHER AIR POLLUTION
The leather industry is commonly associated with noxious smells

arising from its raw materials, medieval methods of processing and effluent
disposal. With the gradual expansion of the industry from its traditional
village tannery setting to modern, highly centralised factories in urban
areas, the problem has become more acute. The growing demand for a

cleaner environment, especially in the context of increasing population
growth and spreading human settlements, is forcing tanneries to reduce
or completely eliminate all environment degrading "byproducts" not the
least of which is the characteristic noxious smell.
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Very little work has been carried out in tanneries to assess the
intensity of smells penerated during different operations of processing
of skins and hides.

1. Origin of Smells in [snneries

A tannery, like any other industry, can pollute the environment

by its solid, liquid and airborne discharges. Into the latter
category would fall the odour causing erases, smoke and dust. 'he
main source of smells in a tannery are organic compounds, end-products
of anaerobic de-:omposition or putrefaction of proteins include indole,
skatole, mercaptans and miscellaneous aldehydes, all of whic h are
odorous (31‘). Smells in tanneries intensify from unhygienic
practices in hide and skin processing, and delayed disposal of liquid
nnd solid wastes. Mfferent operations in tanneries vhich cause
smells are briefly des ribed b elow.

When the hide or skin is removed from an animal, the outside ot
the hide or skin is normally covered with dirt, while the inside of
the skin contains micro-organisms held in control by the metabolir
defenses of the animal. rherefore, immediately after the hide or
skin is removed from the animal, decay starts unless the hide is
properly cured. lesst redstant in ra: hide or skin to bacterial
attack are mucoproteins, albumins, globulins and soft body fats,
while more resistant to bacterial attack are the fibrous proteins,
hair and collagen (35).

The beamhouse operations whi~h include soaking, liming, deliming,
bating etc. are the most disagreeable steps in leather manufacture
from the point of view of notential smell production, These
processes may produce putrescible organic matter, e.g. soak pit sludge,
lime sludge, green fleshings, 1imed fleshing and trimmings which may
all be responsible for noxious smells. During sosking the removal
of curing salt and rehydration of the skin introduces the possibility
of bacterial growth and protein putrefaction. Many unhairing
systems in practical use are based on a balance of lime and sodium
sulphide, sulphydrate or dimethyl amine sulphate to produce rapid
eificient unhairing systems with controlled swelling 3 . These

sulphides have the potential to l1iberate hydrogen sulphide when mixed
with acids. Hydrogen sulphide is an extremsly bad smelling gas
which can be detected in concentrations as low as 0-, ppm. Spent
delime liquor, if not quickly disposed of, can give rise to




putrefactive smells. i g brting unwanted omponents, proten
degradation prody ts, enidermie, hair gnd *he teend? on o the s face
of the skin and in the hajr follivie and pores are removed hy the
enzyme action. Spent hate Hquor may aieo be putrefactive,
Pickline ~an not by itself give rise to noxious sme | is.

Vepetablie tannins  ome from a vide variety of r.jants and may
be found in 1 d, leaves, nuts, ti4 s and narks. 'he tannin
extracts have their ~uwp reculiar smejls,

chrome tannine .,r mineral tanning onerations A not pive rise to
any smells of an o e tionahle natire .

Some of the votatile solvents, la.quers et., used in finishing
may “~ause dit'ferent odogrs,

[he compnsite Pguid wvastes let oyt ‘rom a tannery are highly
polluting in nati.re and contain larpe amounts »f suspended matter
~hick include hai "y Darti-les of flesh, lime, cal ium ‘arbonate et .,
Althouph the relatively high vH tends to inhibit putrefaction for a
time, the iaste ig inherently putres- ible and may eventually become
highly offensive (36“\. Improper di sposal of tannery effiuents has
been one of the major causes of noxious smells in tanneries. A
Svedish tannery expe rienced diffy culty due to evolutton of hydrogen
sulphide when treating raw sl ndpe; the diffi culty vms overromg by

a ~atalytic oxidation process (37).

II. Health Hazards Due to Noxious Smells And Hydrogen Sulphide
The effect of disagreeable odours on people is primarily a

nuisance effect, and it is usvally treated as such, here are
~ases, however, when secondary effects ~an be quite important.
Certain intense odours may lead to nNausea. Moreover, persistent
odours that regularly interfere with sleep cannot help but interfere
with ones wllbeing (30)(3.8) On the economic front, the loss of
property values near poorly operated tanneries is partly a consequence
of offensive odours.

Hydrogen sulphide which is liberated during some of the tanning
operations is an irritant gas, and exposure to concentratiom between
70 to 700 ppm may irritate the mucuous membranes of the eyes and the
respiratory track. (The maximum allowable concentration for 8 hour
éXxposure in working areas is 20 ppm). Pulmonary odema or
bronchial pneumonia is likely to follow prolong;l) eXposure to
concentrations in the order of 250 to 660 ppm . These levels of
8XPosure may cause symptoms such as headache, dissiness, oxcitement ,




nauses o1 pgastraintestingd drotartqnocee, drvness aud sensation of

jpan 1 the noaae, throa! and hest e wel! qa toats of  oughing.
Numerons reports qre presented hy ditferent worxkera on hazards

it hydrogen sulvhide 10 tanneries c Lo and schurmann e

degcribed -aaes f poisoning by hydrogern auirhide in a4 4. m deep

pit - ""he Jdischarve vialve for the =ludpe a4t the pit hottom in a

tannery had « lamp and was tormaily pened trom outaide. when

{* hroke a worker entered the pit to Hpen the vilve, This worker

and three others who went to help him fe| | uncongcions and ultimately

died". upta et al e presented a4 report of a study of an

Indian tannery of a aimilar disaster which vielded five fatalities.
The hydroger sulnhide -oncentration at various level= in the pit
were J-HBl, mg’l a' jigquor =urface and .t mg ‘1l at | meter above
liquor surfae. According to these authors hydropgen sulphide in
concentrations »f -3t mg’l will rause immediate unconsciousness
and 078 mg:1 may prove fatal.

Other dangers exist from chlorine and chlorine dioxides in
oxidative unhairinp, and when bleaching with chlorite.

Fire hazards may alsc be rresent when using nitrocellulose
materials in finishing. Health hazards due to exposure to
miscellaneous chemicals during finishing operations in a tannery
are well documented (L3) “"L).

Dust problems normally arise in a tannery from buffing
opsrations. The nature and magnitude of air pollution problems
caused by dust depend on four factors :

i) the concentration of dust in the air

ii) size range of partirles

iii) chemical composition and

iv) rate of settling
Leather dust of finer sizes are harmful to human health and comfort.
I11. Control of Noxious Smells in a Tannery

Source control is the most effective means of abating odour.
In many cases this requires only good sanitation practices, as the
most persistent and offensive odours arise from putrefaction.
Preventive measures are usually cheaper than control measures.
Putrefactive odours may be greatly reduced by the proper use of
disinfectants, spray systems and ventilation systems. Pust
problems arising in tanneries during machine operations in general
and buffing machines in particular, may be controlled by provision

of suitable cyclone separators.




[le smells caused by putrefaction of solid and liquid ‘astes
7enerated during tannery operations can be reduced by rapid disposal
v{thout alloving time for putrefaction, Aeratior. in rresence of
manganese =sulrhate as catalyst seems to he the fi/oyred method for

removing sulphide from effluents. Aerobic hiological methods of

effluent treatment, devatering of sludpe by mechanical means, ez,

filter press, vacuum filters or on sand beds vill considerably reduce

the smalls,




- 2 -

SHAPTER TV

TANNERY 30LID WASTES

T S
PRODUCTTON - DISPOSAL AN' REVSE OR RECYCT.TY
bl - TSy

Althouoh in other sections o€ this renont it hae heen felt axnedient
to dis~uss separataly the vrodictisn and envircnmental imnacts of tannine
a tivity and the mitiesation of adverse envirmnmenta) efferta, it ig felt
that in dealinc vith tannery solid wastes su'h demarratinn ia nnt feasihle
ard, therefnre, hare all maicr aspects of snlid wastes rroduced by tanninre
artivity are discuseed, vith the excertion th~t snlid rastes nroduced durine
treatment of effluant (e.g. sludses and ~akes) need not be A4srussed here
as they are referred to in Chapter TIT of this Volume, and also i= Part 77
af Ynlume 11 »f this report.

A. Produ~tion and Characteristics nt 'annery 501id yastes

I. Tannery Nperations that Affe~t the jenera*i-n »f $niid Wastes

Tnformation regarding the produ -tisn ot snlid wastes is somewhat
meacre and ~ontradictory. This may be indi-~ative ~¢ the 1ov eronomir
valnatinn eiven such products. [t may als~ he trme that the relative
la~k of available data is due to the fa-t that tannery enlid wgstes
have a somewhat low kev imnact on the envirrnment, when ~omnared - 4th
the tarnery effluent vhi~h is reported tn have mih “reater
environmertal impact,

Tannery solid wastes may he nroduced in varvine quantitiee from
the foll~wrine processes: -

On rereipt of the salted, "ereen" nr dried hides the *tanner will
trim to remove irregular matter - this will produ~e raw trsmmi ngs in

a "green' or cured state. Selted hides are then nften dusted to remove

the surface curing salt, or such =alt may he diegolved in soak liquors,
thus the possibility exists to produce salt dustings whi~h may contain
up to 25% of organic impurity due *o the rreserce of hlnod and dung
etr, Wollowing soakine (rehydration ~f the hide ~» skin) it may be
that the material is again trimmed, yielding an untanned trimming
waste (potentially putrefa tive, no 1 er ~ired). Lime and Snd{ium
Sulphide are normally nsed to remnve the hair, the method of nnhairine
will decide whether the hair v11] be recovered as a snlid, »r »ulped
into the effluent. At this stape i+ is no™ma) to flesh the hide and
skins, producing a waste of flesh and fat '<th a ~ertain amount of
hide pleces. Lime sludge may be produced ir the 1ime pits, bt in

many cases, such sludge is allowed tn enter the effluent rather than

being col'erted and ddsposed of as a solid raste.




The dehaired, fleshed pelt i{s now
batine, pic<li-: and tanning processes.

nsitne chromjum Hr vepetahle materials.
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Tann? o

passed through the deliming,

be comnleted

Chrome tanning will produce

nn 4irect solid wasgte (1p,nor1ng the effect on the effluent ),

veretahle tannape may yield tan bark from leachine of equal or

greater veipght than the raw materia’ being proressed.

tannace the leather 1= machined during

Folloving

shaving, splitting and

huffing, and these processes all prodnce solid wastes in profusion,

in addition to trimmings.

Tehle X

outlines the major sources of production and

rossible applications for come tannery solid waste products.

TABLE g

SOURCES AND USES OF SOLID WASTES FROM TANNERIES IN HUNGARY

(Source 45)

Solid Weste By-Product

Place of Production

Possible Application

Non-proteinous By-products

Used salt
Spent. bark
Tan Liquor Sludge

By-product fat

Non-collagenous Protein

Timing Protein

Pig Bristle
Teil and Body Hair

Untanned Col lamn

Shavings: Chrorme Tanned

n Veg. Tanned

Tanned splits

By-products of Skiving,
Ievelling, fabrication
etc.

Salt dusting &
Store house

Tannin Extraction

Vegetahle Tanning

Mechanical or
Chemical defatting
of hides/Beamhouse

Lime Yard
Beamhouse
Beamhouse

Chroms Tanning
Vegetable Tanning

Splitting

Stitching & Cutting
of Leather

Regeneration (partly)
for salting

Carton Industry;
As a fuel

Bolling, dispersi ng
Recycling to tanni ng

Soap Industry
Currying of leather

Subatitute for Casein
Animal Food

Brushes

Carpet & Drugget
Industry; Cushions

Glue, Leather Board
Synthetic Leather

Recovery of Tannin;
Artificial Leather

Isather Board

Fibre Leather, Sole
Patches;

Mosaic Leather




bara-re o o ies and uantities of Tannery Solid Wnztes

T+ iq {me =3ihla t vanaralize on the characteristincg nf snlid
tarnerv rastes, Mo ot genad eoallasenous matters cited o rable
any the Tat o x e maeyr b ddecrihe, ag they are et b
ritratgitinn, 1~d e *hig ar orrg rancid adonirs hecnme nticeable.

L4

ip many Jev il i e cagnterigae it e the +rn) Advirg which ersnate from

rthese prires st 50010 raates vhich acronnt for mick A€ tha amel]

Fradit ol oasotaten i th tanreries. whareas the mainrity of
Sthar aa'id rosegaet s gve no oguch noxiong smells assorciated »ith them,
hig e onant te maas thgd o banned o 'id wastes bave little
er.;i rammanty? dMnact . oas any vieitar t the fanming goarters of
Padras, Tatarhn? - vang hi (ar dndead to any cther mainr tanrine
artrat an teatify ta e disastrons anvieonmental etfar nf the
arg?) monntgir e Af s-1id farnerr waistes whish nsnally speeonnd the
tar-ariaa, Aestheti gty the enlid yagtes Inwer the vhale yrality
Af Tite, and ¥n =vme casen enconvacve vermin as well us covesine the
Tneality rrith a ~iagra 7 malsdorms vapnars,

Tndévidnglt -, = one may see 'ater, *he s~r1id wvastes have 1ittle
ontentinl Fa- g orical e anwiponmental damaece, but when a~mlated
they reprtainly bave an enviranmental irmmact which 15 most eas’ly
natinred in a doymaradine ~f the gesthetic nicture,

Tt i3 perhans the . lume, ot the rharanteristica or toyierity

that mase tarnery s-'id wasgtes an imnortant anvirnnrmental sobjiert,
"t is therefore self-evident that pood h~use“eeping technigues ronld
easily mitionte the envi--npental rnisance ot tannery sites. PResular
~~Ylertion and disgposal of snlid wastes requires nn ~reat expenditure
nr high levels of te-hnolnoy, fhus in this sentor few ~ountries or
fannine acti e areas shuld have prohlams due tn er~nami~ gl {14ty n»
disabi'ity.

Th- mae~ nf ar¥3d wactmaes prodiuced in a tanne= ir oreat, 1t has
been sugrested (bﬁtﬁnat 33% of the original protein material leaves
the tannery in the form of effluent, sludge, fleshings, trimmings,
shavings etc. -- of whirh the greater part would aprear as solid
wastes. Another authority shows that only PR% of the origina)l
protein content of the raw hide is used when proressed into shoe
uppers. Of the remaining 72% it 1s said that one-seventh is
chrome leather waste. Admittedly much of this =0lid waste i=
generated at shoe factories, but even so the vnlumes produced
within the tannery are rreat.
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Disrnsal, Reuse, "ervrling of Solid fannery Wesates

T Tha meth~d adnrte” ‘or digposal »f tannerv wastes vary aoreatly
from area tn area and comntry to country, depending on many fartore.

In ~enerai, ~here tanning 4ndustries have been lnng estahlished there
usnally has haen a simltanenus prowvth in industries whicrh ran ntild ze
tannery wastee, This pattern, which held pond until the last decrade,
rae esre~ially helnful tn the tanring indvstry in the ~ase of raw and
Timed flechings, trimmings and splits, in thi« sector the nresence of
2'ne, celatire and fat renderine uni+s removed thege most ohnoximms
301id wastes. Today, however, with the growth of ~ynthetic adhess ves,
the demand, in mnst areas of the world, for raw or limed trimmines
and splits has fallen rapidly and newer uses have not yet been fully
estahlished. Thus in many areas the tanner can no longer receive
payment, for these materials from the glue works, and is nften forced
to pay transport erngts himself.

The subject of utilization of tannery by-products s too large to

be treated comprehensively in this report, and for those requiring
deeper insight into the suhject two United Nations publications are
availahle :-

1) A Food snd Agricultural Organisation of the iInited Nations
publirationg "Processing and Utilization of Animsl By-Produrts"
(F.A.0. Agrirnltural Tevelopment Paper No. 75). This peper outlines
many iow level technoleogy processes which may be used to economically
reuse slaughterhouse and tannery by-products.

2) A paper presented at a 1971 United Nations Industrial
Development Organisation Seminar : "The Proper Utilization of By-
°rodurts from Hides and Skins, lsather and Leather Products Industries"”
hy Messrs. Halamek, Suchomel and Pektor (UNIDO ID/WG 79/10).

This gives further details of possible means of utilizing various

tannery vastes, generally employing higher levels of technology than
the F.A.0. paper. In particular ++ outlines a method of utilizing
various materials previously used in glue manufacture, and other solid
vastes in the production of a semi-synthetic poromeric leatherlike
material. Such a process envirnnmentally is near perfect, as it
allows scrap from the leather and leather shoe making operations to

be recyrled to form a substitute material for shoe components,
ineluding upper leather.
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Siich sophisticated rerycling ia o conrse re ' 1 a0 iy
intensive and eonld nnly be ~orsidered in gioenes 3 -v hayuy
roncentrations of tanning activity, vhich vould - adne 9™ 4gnt,
solid waste by-pradurts to allew economic aperati - - ' ~urh a
Prrcess.

TT  The demand for tannery so’id wastes has varied greatly during
recent years, and senerally the increasing cost of labour and the
availahility of substitute materiale hnve heen hlamed f- lacwr
of demand. Halamex (L7) tabnlates the data relating n-ice nf
tanrery enlid waste ith nri-e 9f “inished recy~led product in

fzechoslovakiald =

TARLE XI
Waste Frodnct Relative 4delative e firiant s
Price of Prire n* Trodact
°~1id i k. nf Price
Waste Finished
Praduct, Warte Prire
Chrome Tanned Shavings #ibroms 0-93 li°45 12):-2
+ Vegetable Tanned Teather
Clicking Weste N7
Split Glue Stocrk Photographic
Telatine 1+ 7000 1 9.8
Split Glue Stonk Edible
(elatine 1=l 3510 25+
Chrome Tanned Hyrolyzate
Clirking Waste of Glutin 0-12 3-90 9.3
Sriit Nlue Stock Artificial B+57 52+50 Ay
Casinpgs
(4 52 mm)
Hand Glue Stock Glue 2:02 7:10 37
Machine (Glue Stock Hide Fat 22 600 2.8
Vegetable Tanned Used Instead
Clicking Waste of Coal Ot 0.2 1-1
The data in Table XI is only 117 -~ —gtive of +he situation at

a given time and place and the co-efficient will vary from country to

country.
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ITT The possihle neag nf solid tannery wastes are conntless, and
mention may only be made ¢ a ‘er of mainr imrartance.,

a) _jlne “elatine and Adhesive Mannfartipe,

ffme ~f the traditional vsea of asolid vastes (ﬂeshings and
shavines) 55 far the manufacture of elue ard different grades
of pelatq ne, ir~indine Photoprarhi ~ gnd edihle rrades, The

assocfation hatveen the tanni ne industrv and the relatine and

elne industrie~ has heern lengthy and mitually beneficial.
Assortation extends rel1 mitside the mere removal of hide nieces,
fleshings and splits from the tannery, and thei- emnloyment. in
relatine and olue maki ne. The use nf commnn processes (e.g
1iming for celatine making which ig only the continuation nf the

Himing «hich has been nged as a preliminary for leather making)

provides a strone technical Hink, The conversion nf rollapen
to gelatine invnlves three stages; hreaking of longitudinal

bonds along the ~hains, bhreaking nf lateral ponds between the

rhains and disruptinn of the hydrocen bonding system.

The widesrread interest in rroressing fleshings and blne
shavinpgs into glue and pelatine is evidenced by the work carried
ot in di fferent countries. According to Compte the
market for oelatine is expanding, rarticularly in the
pharmacentical industry (for encansulation). Untanned
collapen was preferred for this use. A medium cbuali ty rlue
has been produred commerrially in Czechoslovakia from
rhrome shavines and fleshings. A mapnesium oxide proress for
making medium or 1aw prade pelatine suitable for use in
rharmaceutirgl preparations and food products from ~hrome
shavings was developed in Germany. A tw> stage process
consisting of alkaline and acid treatment for the manufacture
of animal glue has also been developed, utilizing different
leather vastes (51) Chrore tanned wastes were found to
present a special prohlem because tanning makes hydrolysis of
collagen d+ fficult. According to TULCS Effluent Commisasion (L8,
the increased use of "yet blue" is leading in different countries
to an increase in the amonnt of chrome tanned shavings and
pieces. These are at present taken for detanning and

subsequent manufacture of glve and gelatine.




A amivons carng nracared Trom ovevetghle tamed leathe -
sar and sed an ~lweasd adhestre in Pad '=+an(52) . Leathe~
serar v thin nroceas s hrdeolveed vith anlnhuric arid, dried
and p")\'dﬂ”""< “he ,""‘"d'f eithar alnre v in ~ambingtion «ith
roeir ie bast garnldied immediatel s aftar treatment Hith farymalin.
Adhesi—e ~ommnsftinme hased on animal elue and trimethyl n~henol
a~e ~erared in the 1,54, (53).

k) irease dec rery

The TUTS Ef7'nent ommiesian rennr+ mentions that
vhere nrevisgsly all untanned wastes rould he nsed for *1re and
oglatine man-fa-ture, tha advent, of preflashine, or flashine
after consinc, bad resuited ir ar Snrreage n oreen flachin~e,
The hicsh nater cantent nf these materials (7F.YtS) hag heen a
distinc+ diecadvantace for the ahnre rivrrge. The nse of
these materiuls in renderine had, ~n the nthaw hand, hecrome
more noecihla, 30an Macing ie o mainr marigt fan the ~reage
rerovered in these rendering nneratinne,

~) Conversinn tn Animal weed Stuff and Prnteins

tiliza*inn nf Meshincs as an anima) feed sinnlement has
rereived ~~neiderahle attentinn since it has notential for
large scale adaptation. Hmever there are ~heaner and more
effiriert raw materials si~h ag nlant p=ntein far the qame

(5k)

ronve-ting fleshings ard olue stock intn arimal feed snpnlements

nurpnse mtlines ~f some ~f the prncesses nsed for
are descrihed below. In # nroress developed in .laran (55)
hide fleshings were mixed with carhohydrate residues,
inocculated -rith fungi and fermented to prndun~e a suhstance
useful as a sunnlement *o feeds for cattle and poiltwy.

After -~onversi~r into a nowder, 'imed Sl@shi ~« have hran found
in Germany tn be nsefu! animal feed substitutes (562

noted that the minerals, higher pH and traces of sulphide

present, ~aused no disadvantage. Menls obtained from

T+ was

fleshings and glue stocks could be added for fattening in egual
quantities in 1ieu of other animal fond<tuff- (fish meal) ( 7).
A formula for protein feed of 20-25¢ solids in which 0% glue

stock is used for pigs and roultry was nroduced in East Germany

in 196l,. The animal feed= made from fleshings were found
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lakine in some e=cantial aminn artds, arni  -1ld nnt ha nged as
sole ratinne, ‘eadine tecte 1ith rgta gng ~hi~kens in Tndiga
i~ shaved that del*med, Ae-u+ted Mesrinra ~onld nat canyg e
the only ariirra ¢ (patein 4n animal feed.

Far maling yrimg] freds. “leshings 1eed shonld be free
From bovfs mater 4le,  When arcenic wras need as an accelerator
Toothe unhatrine coatem (thie fe onone 45 e ontinned) 1t
c~ontaminated Jime “lechings and rendered them unfit far 19,
"ora recently annther soupes o0 hexirity haa snrfaced, in +he
tarm Af shlepirgtad pradnnte naed as baclerd ~ides in e~y ne.
tere {9 evidence thgt nent “hinyaphennls need in treating rav
cidec are abanvhed hy the flach and tranemi tted as toxir

(59)
ehlovdingina tn the rendered rndnrt~ added to animgl feede .

d)  leather Siuh=tititgq Frym Leather Wastes

An dmnortant Autlet, fon tanped cshavinge, trimmi-ps and
4t is manufactnre of leathe aubstitutes. A= early as
1937 Stather (60) nsed leathar shavines tn abhtair nroduct,s
vith pranerties ~imilar - leather. Sernring fibres long
enonsh that ronid felt vell +ith hinders remajned a prohlem, Tn
Ttely Salpa "Leather! romai sting of 70% chrome shavings and 30%
rebter Tatex was mannfartred as early as 1924 ' . In
Cze"hoﬂovawa(&) ~hrome leather shavings were found suitahle
for nrodiuction of "plastic leather" which ran he used for slipper
soles, middle snles and counters, as well as the poromersc
materials previonsly mentjoned b‘?). The French Rubber

(L8)

So~iety tested shoe soles made from a mixture of rubber

and r~ollapen, mixtures of 10 up to 100 parts of collagen to

each 100 parts nf rubber (1stex) was used. In the presence
of formaldehyde the use of untanned collagen lead to the
formation of chemical bonds yith rubber. The possibility of
making water absorbent, semi-synthetic products by mxing collagen
fibres was studied in Japan (632 Shaving dust has also been
incorporated into the manufacture of leather substitute material
by applying the dust to the surface by means of electrical
flocking (6“. A method of making reconstituted leather sheet
involves refining chrome tanned leather rieces to provide an
aquaeous fibre stock, adding a plasticised Polyvinyl acetate
resin to the stor% and precipitating it into fibres (65).




e) Leather Board from Tagther Wastes

Leather Board mainly used as insoles, midsnles,
stiffeners and heel 1ifts in the fontwear industry, and 1in
making ~beap leather sords, are being produced in different
conntries out of shavings, trimmings, splits, buffines etc.
A mixture of vegetahle and chrome tanned shavings is also
used in the manufa-ture »~f leather board.

In .Japan attempts were made to menufarture leather hoard
from the short fibres of chrome collapgen recovered by
disintepgration of the fresh split from chrome leather for
whicrh there i= no other use. Materials used for leather
board were chrome ~nllacen fibre, cottor, kraft pulp and
chrome shavires . Short, length fibres which cannot be

need for artifirial leather manufacture ould be utilized in

leather »nard - ufarcture,

67)

In I"dia( very jromising results +ere obtained in

leather board manufacture using vegetable and chrome tanned
shavings and mbber latex as the basi~ raw materials. In the
manufacture of leather boards, ~hrome tanned shavings were
found to require a special treatment for separation of fihre
due to their creater resistance to tear. sondnux tyne mills

(wet grinding) have heen used with satisfartory results.

f) Utilization nt Teather Wastes as Fertilizer and Soil
Conditioners

When there is no demand for glue and selatine manufarture

etr. fleshings are heing nsed in some countries as manure.
Vecetable tanned shavings, after digestion, are being used in
Indis as fertilizers. WOodr'off‘e(és) used thoroughly
disintegrated vegetahle tanned leather v ste as a fertilizer
sucressfully over a long period. Fertilizer may be the
end use of untanned rastes, provided they are sulphide free.
The soak liquor containing salt and proteins is used in India
for irrigating coconut gardens“” . Lime sludge obtained
from 1ime pits is used as a soil conditioner {n India.
Effluent sludges obtained from vegetable tanneries are heing
used successfully as fertilizers (70) The results of yield of
"jowar"” crop grown on plots using different fertilizers showed
in Tndia that tannery -aste sludge helped the growth of the
crops as good as the roultry mammre, The disposal of
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PA-TE XII

FTTROMMETTALLY  SCILD AdUD IS0 PHACTT2ES OF SOTTY

WASTE DISHOSAL

#(1)

Snlid Waste
———————

Environmentally
Soomd UtS 1igation

Envi ronmentally
eoand TRV zation

Salt dast

fav, fireen Meshines

Mair

[ime Sludsre

Timed fleshings
Svlits and Trimmines

Vavetable Tan Nark
Vegetahle tan sludoe

Varetahle and chrome
tanned shavin~s and
splits

Effluent sludges

Solar evanaration after
dicanlvineg in minimm
ammirt, of wvater and re-
eing in pickline et-,

Tmmediate dispnsal for
~lue mamifactore, animal
teed et.r.

Wash+ ne, dryﬁnq and
n+ilization fo~ carpet.,
drugret, industry etc.

Utilization for buildine
congtmetion, soid
ronditioning ete,

Mtiization for glue and
zelatinn ~a  “acture,
animal feed, etc.

Je® as fuel and stable
gronnd cover

Fertilizer, soil
rondit!ener

Mamifacture of leather
boa~ds, reducing chrome
liquors etc. incineration
along with sludpe

Devatering and
incineration along with
nther a011d vastes*(ii)

Storing in hea: s and
allmrine +n be rashed
avay durine raing

Piline 4n tannery yarde
ard alladng to rmtrefy

Allowing 1+ to choke
effinent drains

Alloving it to be
disposed of intn severs
or rivers thereby
choking them.

Piling ir tannerv yards
and allowing to putrefy

Dumping inside tanneries

Allowine entry into
effluent flon;

ising for agrirnltnre

Drying in open yards,
disposal into water
course. lagooning
indefinitely.

#(i) The information given in the above table is particularly relevant

to developing countries.

*(ii) Tt has been reported that incineration of tannery sludge may cause
Cr IIL to be oxidised to the Cr VI, hexavalent, form which is a much
greater environmental hasard. Thus the loocation of any dump for ash
is of great importance.




sludges containing chromium to agricul.ure is becoming
increasingly difficult, and is discussed in Chapter I11

IV Tt may be appreciated that the available techniques for

solid waste utilization are legion, and each country must find

acceptable methods within its economic reach. Many of the

processes discussed earlier are capital intensive, and/or
require large volumes of tannery by-products, nat alvays
available,

If one characterises "environmentally ‘insound" processes
Ag those "which have hipher vater consumption, use excess
chemicals and discharge wastes which allov little or no
provision for recycling", one may then cavegorise as
"environmentally sound" such processes which mitigate the
above defects, see Table XII.




CHAPTER V

POSSIRLE FINANCLAL aNL Ei NCMIC ErFECTS WHICH
mE———— T ——
COULD RESULT FROM IHE INTRODUC "IUN OF TANNERY
——
EFFLUENT POLLITION CONTHOL MITIHATION MEASURES
R

A INTRODUCTI N
T ey

Industrialists cenerally move slowly in implementing pollution
mitigation messures, the usual reason fiven is that costs are beyond
the financial resources of their sector of industry - tanners are no
exceptinn to the run of the mill fndustrialist. In many countries
tannery effluent control is not practised on the grounds of inability
t7 raise the necessary ~apital required to install effluent treatment
units.

In other ~ountries, especially the developed countries where
rontrol measures have been made obligatory, tanners compluin that
they must carry the burdens of . ffluent treatment, whereas their
internationai competitors do not have this finanrial burden to bear.

Thus global ~ompetitiveness is often quoted as a reason why
industrialists in any country do not implement effluert control measures.

In this se-~tion of this report an attempt = made to outline
possible capital rosts for tannery effluent. *reatment schemes, and their
effect on cost of production. It mist be understood that there are
great cost differences from country to country and within countries,
and thus no firm ficures are acreptable universally.

The costings ‘overed in this Chapter refer only to the effluent
Schemes relatire to the finished leathers -- chrome side leather and
vegetable sole leather. Information is provided in Volume II Parts I
and 1T on the effluent to be expected f~>m "wet blue" and "ready to
finish" leathers, and, using such data the costs quoted in this Chapter
may be adapted to the differing levels of process. The Figure IX
covers the effects of effluent treatment costs on Internal Rate of Retum
(IRR) for "ready to finish" and "wet blue" leathers, as well ag finished.

This report has referred to "treatment of the effluent" from
tanneries. This phrase is deliberately vague - it does not tell us to
what standard or level tannery effluents could economically be treated.
Realistically, it must be accepted that if industry is expected to expand
and develop, and at the same time make & worthwhile improvement in its
impact on the environment, expectations must be adjusted accordingly.




bty there s no problem in producing demineralised witer from
rede e CClaent, nut the price to be paid may be far higher than any

(71)

foomy cenld stand. hailey suppests that by treatment Lo a
secondary stape {Hinlogical) the cost wonld be some 208 of a fall
effluent treatment inrluding reverse osmosis. Yet even this secondary
stage may well achieve some 9§ removal of H.0.D), This may not produce
drinking water, nr even the oft. quoted standard of BOD/S.S. 25/30 mg/1.,
hut certainly wwmld make a drastic improvement in environmental conditions
ad wonld anpear economically achievable 1n most, countries.

The following histogram FIG. VIII shows some relationships between cost

and ltevels of pusitication -

i
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In order to mitiine possihle costs of effluent treatment, various
rreviously published estimates of schemes proposed in the U.S.A. and Tndia
are qunted later. Additionally the costs of the major treatment schemas
proposed in Volume TT of this report ha.e been costed in India Table XV(72)

Althoueh this renort, recognises the need to improve tannery solid
raste disposal methods, it has not, attempted to give detailed costings
as the disposal methods available are ton variable, but in any case, the
e‘flnent. treatment costs are far higher than solid raste disposal rosts

vhich are rcomparatively infinitesimal.

*(1) 103 galls = 4.546 m3
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B. ___FACTORS TNFLUENCING COSTS OF TANNERY EFFLUENT TREATMENT UNTTS
P e N LA R ST —l —_— 2

The fact- s wvhiech influence rost of treatment plants are many and
only major topirg may he reviewed here.
I. Decree nf Purifi-gtinn

The histo~ram in A ahove quite rlearly shorsg the relationship of
rosts to purification level.
IT. Ynit Size - Economy of Seale

Data ruhlished in the ’;’.S.I”B)(?h)

showvs creat. advantapes due to
eronomy ot s-ale :-
" Preatment Plant, Capita) Costs for ;-

A tannery rith throughmit of 2,20) <o day

"

" " " " " 6,e0) "o - 139, po"r ]

" " " " ", 7 e 8ho " "

n " " " "LS,360  nmom o S12 " "
(See C later:

This sugpests a six-fn1q reduction in rapital ~ost per unit for
a twenty-fold in-~rease in plant size.

Ho'ever, data published in India(75)(76) sho''s lesser
ezonomies of scale :-
thus Treatment. Plant Cepital Zosts for ;-

A tenrery 11th throughput of ,0M) Kg daily

per day
" " " " " 2,000 n " = 95.0 " "
" " n " " ,.1,000 " ] = 81-2 " "
" " " " " 8,700 n " = 68-8 " "
" " " " " 10,000 n " = 65-3 " "

This 1971/72 data from India, although not covering the same scale
of nrerations does not show even a halving of capital costs per vnit for
a ten-fold increase in plant size.

It must be assumed that the reported high economies of scale in the
U.S.A. are attributable to the relatively high percentage of sophisticated
chemical engineering plant employed, which is subject to economies of
scale.

UJsing "low costn technnlogies, as in India, the economies of scale
are greatly reduced as excavation and similar labour intensive activities
are less suhject to economies of scale.

Whether one employs sophisticated chemical engineering plant or
"low cost" techniques, it does seem as if there are sufficient economies
of scale available to Justify tanners co-operating with each other, in
areas of heavy tanning activity, to operate communal treatment plants.

3238 US$ per 20Kg Hide

107-1, US$ per 20Kg Hide
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e TIRYT Ry s e R TR AU AV T
Trmine Lrags of the coedd e ! S rqrrevies

exfst e . Medrae (Teding, o0 b poistan), iakarta
dnresia), mienns Al e Lo Cltireer),

I= aveas rhere tzg-ivr . 1 ST vy Tagvers v vt rameantrated
may pe that q urit qem iaetey oand dowesti s gerace cenld
ne social'v advantare - - eme ecarami oo oqnd mast. antharities
siogest that vroto 330 4000 Tt omet saa ne mixed tith dAameatie
serrgoe cithont diffic e Sffa b e the anerattap of the

nrecess. 3uch e joint riiat o s e maxdimem gdvantace to he
tiken of ecnnomien of srale. ©o obante ronld Ye inetalled by
tamers or minicipalities, and ¢ o sqr-ions parties charved ar~nrdine

t~ vniume and corncentraticn,

TIT Local Conditions

All ~i11 apnreciate that ceooravhie aituation 4 1) Treatly inflinence
~ = of treatment nlants, Tend aralla’ i1ity or - thermrge w111 dirtate
"~ a'me ey*aent the method of treatment that may he emn1nved. Proximity
toresidental nronerty can similarly influenre rhnire of treatment.
syrte~ ot oted eea Jolume TT Part TT). Such 1nrg) eanditinn ran be
seen ru!n-tad Sr the estimated Tndian tanne>v effluent trea*ment ran’tal
~nste guored in Chapter V - D, where the f"?ané of ".5.8 13,135 is qun*ed
for a mra) tannery ~ompared ith 11.S, 8 134,70 far an urhan nunit of +he
same size, With =uch larne variations wi*' *n a ~ountry 4t is not
surnrising to find equally larpe variations from conuntry to comtry,
bainr differences here are excavation and 1ah -~ rogts, these seem
proportionately in line with artnal canital costs for treatment srhemes.
Tt is interesting to compare ex~avation costs as these may acrount for un
to 57% of the rost of rural tyve srhemes, and even in more sophisticated

schemes may represent some 20-37% of total ecapital rost. (72).

Excavation costs are reported as (72 $— (Normal soil, i.e.

~lay, gravel, sand and some rock un to 2 m derth excavation)

Mean Excavation Costs - Per m3 in U.S., B

Buenos Aires (Argentine! U.5.8 3-87 per m>

Ethiopia 0RO n n
Europe - Denmark - 2+00 "
" Great Britain 1:75
India 0:25
7.S.A. (Central N.Y. State) 3.00




Tmrortant difference« i1, ~ast vill reanit from thre Availability
ot ~hean 1negl gtael supnlien for tanr tabrd ation Cenmnarad o coctly im-
marts Yor these hnl -y dremg), simifarly rotore and air di ffusers §f
wratlarle 1ogliv, evern 4 somarrhat cmider, ma be nroduced at Appreciably
Cwer cngt, "[ov Cogt™ hrd ek and clay inings to lagoons and tanks
vhere avatlahble -an bg effertive and far ~heaper than ~on~rete, and vhere

avaitahla allow teue "Low (lne. Nt ~ivil enrineerine worke.

. PUBLTSHED DATA AS IO CAPITAL CS /S (¥ _TANNERY EFFLUENT TREATMENT
SCHEMES.

Amited data ie availahle an thig tord~ and such material s is
~h’ ehed fter seems ~onfli~ting. fsolated examples are available Frem
mAny countries, bt few cnmnrehensive g homee have baen publically racced.
DAt contained in 'nited states, Environmental Prote-~tion Arency
h gty ane (73)(71‘)9*‘ ves ~anital rosts far twn maior levels nf
'reatment ;-
BPT = "lest Fracti-ahble Control Pe~bnolopy “vrrently available®
- basi~allr nretreatment followed b ertivated studee, (Pump,
s"reen, eqialize and primary clarificatinsn, rolloved hy ar
aeration basin, secondary clarifier, graded media filter and
chlorination coupled with the necessary studge handling plant ).
3AT = "Best Available Me~hnnloey Econnmi ~ally Arhievablen
suggests RPT treatment plus ni trification and denitri fication.
These U.S5. E.P.4. figures relate to 1970 ~osts, when abstracted and
equated to a common unit value (a 20 kg salted hide has heen assumed
for simplicity, and as a mean of typical U.S. Parker hide and as a
smdller Afro-Asian Hide) yield us Table XIII

TABLE IXIII
CAPTTAL COSTS OF TANNERY EFFLUENT TREATMENT PLANTS (U.5.8)
Tannery Prodiu~tinsn Effluent BPT BAT BPT
Cagani ty Volume : Steandard  Standard Standard

Capital gapital Cepital Cogt

(Assuming Hides gt Cogt Cost per 20 kg
t{k 000 Hide per da

G
2

DAILY: DAILY:
2,26R Kg. = 113 Hides % m 365 527 3,238
6,804 Kg. = 340 o 27m um 721 1,39
15,876 Kg. = 79, n 530 w2 667 1,065 BLO
45,360 Kg. = 2,268 " 1,514 md .12 1,797 52

* T e nrizinal data assimed an effluent of 4 1.8. gal. per 1b. raw

R
nigas e ME [o . [) .
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'he anove costs were hased nn welag*i vely sorhiaticgted tregtment
sratems ard, at the nther end ot thre s~ale, we have coet exumles hased
AP MIav Castt technelaey. Mimires gnated at a 1272 “adris Seming»
hised v three ‘reatment ciiyves may he seen in iable X1V

The three c'aves 0f tragiment "hsted ere:-

‘reatmert Stoze T - Effluent mixed d settled. 5. 3. mamoved iny

" n TT = Abowve, “Ins araercbic and aeration 14 yens

(H.5.D. less than 190 mg/1)
" " TTT - Pasveer axida's:m ditel in ~la-a An® qerating

lagoens (4.0,05, 20 o S0 mg/1)

TATE XTIV
CAPTTAL COST SR VESE A" LE TANNERY Ev-rirey»
s e S T A,

PIEATMENT PLANT (Exrressed in Ij,

"anne Pradn~tion Capacity Cemital Cost rer o Hide Stare
Procasced: Ta-¥¥arl
Treatment Sfa~es: TSt rer
T ) E LR
Tde - .d.
1,00 ‘2. Deily - S0 Hides 19 XD Le37 AKEE
‘)’)\) y, n - IBA ] ].RJ' ) ) PR 3y
Ty 1, " - 2 " 1. 3 I4 o1y ]2
}i, Vi, " - ).01 " b3 3. )3 3- )‘ Voaet )
1,000 . " L gl 130 3oy 3.0, - e )

# ddes a‘ an averame ~f V) .-,
e e b U 35, 8 Cavversiap At - e o

Assrmed e “fnent pondiced = 30 1 Vs hide gt ROG 8 D 00y e/

Al*ih~uzh the 1.S.4. E.'.A. and "dian ~asts fimivag quoad gl ue
ave ' > the same roroagg nf trearme~’, ore may TTTAYe the Hp 0 lgtre)
27 the B,7,A. tosts with Stege 3 5 tihe Tndian ~ogha, Az the »egnltant,
e™luer* - {11 rot be treatly differe-t in chera-ter. It ma: he seen
that a* * e ) 4ides ne~ day *anrery level e find :-

Capital Cost for Tannery Effluent Treatment

7.5, BPT costs at 509 x ~irca U,5.8 1109

Tndian Stage 3 costs 500 at J.3.,8 6543

]

U.S.8 550,71
U.S.8 32,55
Roth the U.S.A. and Indian figures appear to be based on des:

]

studie=s.




Me 1S, treatmert roste are se sirteen-fold -hiinn st rrested i),
Tndia, this is not an 'macrentahle diferenre if |

> Y3 rvemembered thyk
.S. excavatinn rastg ‘rerhaps all

lahonr ~-5tq?) ape e e fald hicher
than s»n ... ~, ptugan thesge extremes e find

other aff uant
treatment rneta roatad,

. . 2
l'hus Centre ‘echnigue du Cndr 7 Lvir (72)

quote firires far cantital rosgt, anproximately 52 of the T.5.4,

fimires
(Fased on a-tual proje~ts) and

capital ~osts from a ne rroject in

Ethioria are some 254 of the T.8.A fioures (1,209 hides

ek nf the di fference 1e attribitable tn vastly differer® Tahonr costa,

e dayv),

but mech 95 also diue to the nse of "[ow

Cost" techni ques, Ohvinngly
(\ns+s 17

vary from loration to location e

ven vithin 4 i ven eoanntrer,
as questinna such

as the rroductinn rrocess employed,

2vniIahilg tzr N Tend
and the soil st—u-tnre m

ay have a large hearing on the « ~net,
Althongh dicruesion of rapital costs may he of nse.
is the relationship nf effinent treatment capital

assets,

the mator fantapr
coste Lo tanmer fixed
Here little information is availahle,

With such larce deviations in capital

~ost, estimates “nr effinent
treatment. it mm

st be exvected that rnst of effinent +treatment, m ant.,
1th the existi ng canital valne of the t
value) +41) vary tremendousiy,

nomnared o; anreries ‘rerlacement

"hus we find the 1.S.A.

E.P.A. supoects
that ¢or an extra small .8, Tannery (1,3 hides at »

0 Koo datly) the carital
requirement for control facilities to RPT level is 1)97

value,

% rlant renlacerent,
but at a larse 11.§, tannery (twenty tirmes creater

~apacity) the cost
18 dovm to 37¢ of nrlant replacement, vale.
Logir wnild suggest that the ratioc o7 o~

assets of tanmery would be constant. as in "oy Costn effluent treatment

areas the tannery huilding and ecivil engineerin
reduced nro rata.

°rt treatment costs:fixed

g rost Jevels will he
If that sitvation existed it would en

sure some depree
of glohal romnetitivenees,

as all would have tn shoulder a burden of a
~over their control plant,
"ares studies" carried out, within this pmijact,
treatment rncte 4n

corstant percentage to However, during the

it vas found that effluent
~ertain cases in Ethiopia were:

as % Tannery Civi1
Effluent Plant Engineering Costa

" o= 7.1]"

" "o=3h74
Area Study) - Tannery

Processing skins equivalent to |15 hides per day Effluent Plant 37§

Case B (Cireca =500 hides per day)
Case C ((wer 1,200 hides per day)
(Not included in the abstracts in




SUY ESTTMATES OF CAPITA{, COSTS OF TANNEKY EFFLUENT TREA TMENT
FLAN 3 OHENES

Employins the expertise and ~ontacts remented durine the course nf

this proient, estimates nf ranital -osts were obtained, from Tndian

sourr~es, of *he npronosged effluent trea‘ment schemes discnssed in Volume T

of this report, The astimates covered the fnl rowing cases vhiech have
had canital cogte snocested in UNTDO Workino Papers:
CASE

A T Chrome Side 'Iprer Leather Tannery
(Daily fnomt 1,20 African hides at §-2 ke daily =

17,172 ke, snaked, equivalent ta 7). hides at 2. Ko,
Assume 8¢finent at 250 mj/day

B.0.D. 3,00) me/1
Suspended Soldids 10,97 mg/1)

(Ref. UNTDO Working Pamer TDAWI 157/17 - SOMF, ECONOMIC ASPECTS
CONCERNTNY THE ESTARTISHMENT OF TANMERIES IN DEVELOPING COUNTRIES)
Rural Lo atinn Treatment.: Primary Sedimentatinn

Anaerobi - [aoonn

Oxidation Jiteh

QOrass Plots
CASE

A IT Chrome Side Upper Leather Tannery - Input and Effiuent as 4 T
Urban Lhcation - Limes Balanct ng only:

Treatment.: Mix & Balance
High Rate Bio. filter
Activated Sludge

CASE Rapid Gravity mlter
A III Chrome Side Upper Leather Tanmery - Tnput and Effluent as A T
Jrban Locatisn - Full Flow Balancing

CASE Treatment Otherwise as A 1.
B I Modern Rapid Vegetable Sole Leather Tannery
(Daily input 20 African Hides/day = I,,2900 Kg. soaked
weight; Assnume Lffluent at 6N ma/day,
0D 5,100 mg/
Suspended Solids 1,500 mg |
{(Ref. UNTDO Working Paper TO/MWG 157/9 - A RAPTD, ULTRA ECONOMIC
PROCESS FOR PRUDICING SUTE LEATHER IN DEVELOPING COUNTRIES, IN
ORDER TO AID THE SUKSEQUENT PRODUCTION AND EXPUR T OFf LEATHER SHOES)
Rural Location - Preatmant as A )
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CASE
LT Mhdern wnpid Veretalle Snle Teatrer annery - Trrat and Effiaent

as B T,

rban Inru*sop - Treatment as A TTT

The ~ret eqtimates far the provnged treatment srhemes may he seen

in "able xy

TABLE xv

SIMMARY OF COST ESTIMATES IN INDIA OF EFFLUENT
REATMENT SCHEMES

{Re s Mainr tregtmert schemes detailed in Vnl, IT fart, TT Af
+hice ransrt )

SCHEME RTOW BOD 1975 3057
(me/1) An g0

AT Chrome Side 'nner leatter 3

Parrery < iaipal Ares 290 m” /day 300 05
ATT Chrome Side (nner Leather

Tanrerr - Irban grea 3

(Times Halar-~ine) 26 m” /hr 3600 138, )

AITI Chrome 3ide ""mmer [eathe~
'anney - lirkan pres

/.L“‘]') L Ay, l\n1ay~p»{np 1 "}/h” 1,70 BN ’w’ ‘)0)
o ©atin'e Grle Leatter 3

v\arner}r - imgl Aren F)O m /day S'Oﬁ 7’)r:\
1T Vece'sh'e 3cle leather

ranrermr « ''rhan prea 3

(P ey Balan~ing) A0 m’/day a0 27,109

I. Side lLeather Tannery {aprrrachine 1,090 hides per day) kef: ID/W;
17/11,)

If ore examine= the ot e<timates for the Chrome Irper Leather
"reatment Scheme snmmarized ir "ahle xy it will re =eer that "i]n low
RBala ~irg" is mnre @copomin (cee Vo 1JT Part, IT). Howevar fop
exa™inatine the "Timas Palan-in= only" cost gatimgre wil] allow a larpe
margin to cover mragihle en=roste due b 1neg) ~frenmetapres,

e 11,5, 8 135,900 1g suzgested as the capital nat fa- tannary
effluant crhame relating tn an inpn+ of 17,172 Kg. datly. This
renresents I'.5. 8 155:/:7 per 2n “g. Hide rer day. Thic may he rompared
with the U, 5.8 45.n 1500 hides dafly) nr .3, g 197 (50 hides rer day)
shown 4in T'ahle XIV  earlier,
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The supgested "Fixed Capital" withont, effluent treatment plant

far the tannery in ID/Wit 157/11 for this tannery to process 1,207

African Hides daily(equivalent to 87/, hides at 20 kg. daily) was

U.S.8 2,460,600, Thus the Effluent Treatment Plant at that

level would represent. some ......... R I 175 | 3

of the "Fixed fapttal” of the tanning unit., =
The "Fixed Cepital"” referred to in ID/WG 157/11 relates to

rosts in an African country where a high percentage of building

materials and machinery are imported. Under Indian condftions

(or alsewhere where low -ost techniques are estabiished in the

~ivil engineering field), it is conceivable that tannery fixed

rosts would be 50% of those ralculated for the African unit,

under such conditions the U.S.8$ 138,500 for Effluent FPlant,

would represent R T D R ALY

of the "Fixed Capital" of the tanning unit. R
A 197L Tropical Products Institute of the U.K. Report (77)

published some suggested Capital Figures for tanneries.

Figures may be abstracted from tl.s report relating to a

tannery with a throughput, of 21,000 Kg. daily (1.e. equivalent

to 1,050 hides at 20 Kg. daily). For such a unit a 1972

"Fixed Capital Cost" of Stg. £ 764,900 1is quoted, 1.e.

u.s.g 1,835,760, Accepting the U.S.8 158-L7 capital per

20 kg. hide per day, the effluent treatment capital would be
U.5.8166,393. (The report itself gives a composite cost for
ancillary services and effluent disposal of U.S.% 239,280),

Our calculated effluent schems would therefore represer.> .., 9:06%
of the fixed cost of the tanning unit.

VARTATIONS OF FROM 5-63% THROUGH 9-06% 10 11:26% OF EFFLUENT '
TREATMENT CAPITAL COSTS AS PERCENTAGE OF TANNERY FIXED CAPITAL CAN BE '
SEEN IN THE ABOVE EXAMPIRS COSTED. WHEN VIIWED AGAINST THE 37-3%
WHICH IS THE LOWEST AMERICAN PERCENTAGE QUOTED IN TABLE IXVI
THE TMPORTANCE OF ADOPTING "LOW COST" TECHNIQUES WHERE POSSIBLE IS
FORCIBLY SHOWN.

i

S e s s,




"ARTE XVI

RELA "TO!SHTP OF CAPTTAI ©95° 0« E~FLIgT

TREATME '™ O

PLAN ™ REPTAGE 10

Volues - 1,5, E.P.A. Estimates (73) ()

lort Size - ) 'p flides APT Level Plant ‘epla ement xf#1y,ent,
SO f Vsine U.S5.8 V0  “reaiment.
= ' fanital Gost
is » O
Fernlarement
UsTues
—
¥y Om3lt - 113 Hides day 366 215 VY %
Swlt = 3w b 635 UREN
Fedinm BRI " 28 1.200 ST I
larze 2,050 4 " 1,132 3,115 37:3%

IT__Vepetahble 30'e Leathrer rannerr /2))
157/9)

vides per day) (ref: ID/J:

Although the raleulation= refe. ta a sole Yeather taunery of

merified size, the data ~ould be re'sted to any vepetanle tannery ~¢

similar throachpat,

“rom "-hle XV T+ 7111 be seen that the capital rnst of

J.5.8 27,180 far all for RKalanced affluent o

reatment relates to an
urban situation.

"he UNTNN Working raper ID/WGS 157/9 sugoests tin
rnssible tixed rarital cngts for surh a production unit ;-

A~ U.S5.8 231,452 -« Low Cost Project - includes maximum local

manufacture, and reconditioned machinery,
- A Prestice Proiect - all new machinery.
Again 1t may be seen that the capital costs estimated within thise

repor*. for the effluent treatment plant, as a percentage of the
capital, are

B - U.5.8 534,972

fixed

$e0 s 000000000 1"7! - 5.'%
Again it appears that nsing "low costh techniques

capital costs do not approach

the "treatment"
the high levels suggested by U.SX.P.d.
(1L9% for 113 hides/day; 7.:-5% for 3L0 hides/day).

It 1s possible that the tannery fixed capital could be reduced in
certain countries by 504 (as discussed in the

chrome tannery case), and
oven under such circumstances » the

effluent treatment capital costs, as

& percentage of the tannery "Fixed Capital" would only be from 23-210-2’
for this relatively small production unit,
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E “THANCTAT, ERWECTS 0% CAPT PAT 2USIS OF PANNERY Epeiigir
T {EA IMEN T

—————————

Tr nrevions seationg f trie rencrt estimated canital cagts ha-e
been gnoted for tannery efflnent, reatment, “vstems, 0Of more importance is
the effect nf su~h ~anita)l exrends trre on rosts, sales rrices and
comnetitiveness, The hich levels af cost snecested in the 11,5.4.

(rat vet in oreration, but due t~ be enfarred hy July 1777?) would have a
massive effect on sale rrires (73) and the fn1lowine Pable may be nf

interest -

TARTE V11
PERCENT CHANCE TN PRTCE EEDED

T‘anr\eﬂ' Size R.P.T. Treatment B.A. T,

Treatment,

——
1799 ".S. Hides vaily (143 |fides 2 29 Ke) 9.0 13-5
30)Y n " " (3)0) o) 35 e §
ka2 L) " ] (‘f())k UL 27 37
9,/))0 n 1" ] (2,)_0}4, " 4] n n) 1.3 D)

#  Su~h that, net 1income rema’ins canstant.,

Fre 11.S. stndy supgests that <nme 305 of "small"® tammeries (370
hides per day: may be forced to rlnce due to the finar-~ial imrgrt af
installine effinent, ~ontrol system-, With suech Jarse benefits e
e~rnomy of secale the larper npite are aiven a digtinnt adviantace,

"he high nn-crgte due to e inant rontrnl measives aa 2tlined ahove
far the II.S.A. have provided ammnition far tanners |- TAYY tymtriee b
ere umvilline +n ingtall contpad rlant., With roesi ‘e handane Ar 2%
T olater 13:99 it i« easily nrover t0 Jovernment e s Aral antraestige
that induvstry wonld be alocbally nmenmpetitive. roo2rer, the rmggart
stndy does not indicate that in most develoning caqrtriag wage o+ irdern =
i1l approa~h the 11,5.4. levels, and 1if "low npgpr systame yre gand,
topather with their mintmal eronamy Af acale, thege vr-og dienaritige 4y
hurden wil! nct he tsrtheoming,

Available estimates ahtained dirino the area stndies ¢ this rmsigoat
0f the on «nst due to installatisn o+ effinent contrni farilicies annear
mi~h lo'rer in thoge Atrn-jgsian sonnt »ies where pollutinn ~nntrst is
vractised, and the nrice uplift necessary annears in cenergl +n ke from
35 ta 2494, Nt an unrealistic~ npri ~e t~ nay - an undonubhted

improvement to the envi romnen* .,
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I. In order to prove the validity of the 0:5 - 2:0% pri~e unlift needed
compared to the 11.S. E.P.A. 13 - 9:0% (B.P.T.) a financial analysis was
made of the effect of varying effluent treatment rosts using capital and
production rosts enntained in ID/WG 157/11 (Side TLeather Tannery - 17,172 Kg.
daily inpnt). The result is the diagramati-r expoge nf relationships

of I.R.R. velues to the investment cost for effluent treatment plant, as
shown in FMoure IX. Using Figure IX and the control costs/fixed
capital percentapes established earlier for the side leather tannery -

5:63 = 11+29% it can he shown that the effect on ranita) aspects of
effluent treatment will he (£6r Finished Leathers) ;-

Lowering of I.R.R.

Zero Effluent Treatment Costs - 1L-0 I.R.R. -
5-6% " " " - 12:9 I.R.R. 1)
11-2% " " " - 12°2 1.R.R. 18

Certainly *he lowering of T.R.R. by 11 - 1-8% 18 1n 1ine with the
reported 0-5 - 1-0% effect on costs observed during the area studies.

IT  Calculations for the smaller vegetable tannery (Ref. TD/WG 157/9)
(hipher' B.0.D. assumad than for chrome tannery, therefore data if uged

for chrome tanmery would show extra high effluent charge), suggests normal
control costs/fixed capital percentages of 518 - 11 7%, If these
rercentares are nused with pigure IX (not designed for this purpose,
but unlikely to yield greatly different results), the effect of the
effluent treatment costs will be

Towering of I.R.R

Zero BEffluent Treatment costs - 14:0 1.R.R. -
5.1’ " " ] - 13.0 I.R.R. 10
1174 " " " - 121 I.R.R. 19

Even if the effluent treatment costs are donbled (1.e. effect of
possible 50 lowering of fixed capital in certain situations) the control
costs/fixed capital percentages would be 10:2 - 23+/% and the effect of
effluent treatment costs will be :- Lowering of I.R.k

Zero Effluent Treatment - 14:0 I.R.R. -

10-28  n " Costs - 12:3 I.R.R. 17

2318 » " " - 10-8 I.R.R. 342
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CCMPOSITION OF TYPICAL "NON-ENVIRONMENTALLY SOUNDM TANNERY

EFFLUENT
Chrome Tannage Vegetable Tannage
ph ca. 10
Total solids mg/1 10,000
Total ash mg/1 6,000
Suspended solids mg ‘1 2,500 1,500
Ash in suspended solids mg 1 t,000 500
Settled solide (2 h) ml/1 100 50
BOD5 mg/1 900 1,700
lﬂlnoh - value mg 02/1 1,200 2,500
Cop (K2Cr207) mg/1 2,500 3,000
Sulphide mg/1 160
Total nitrogen mg/1 120
Ammonia nitrogen mg/1 70
Chrome (Cr) mg/1 70 -
Chloride (C17) mg/1 2,500
Sulphate (sob') mg/1 700
Phosphor (P) mg/1 |

Ether Extractable




ANNEX II
SRS

AMOUNTS OF POLLUTION PER TON OF RAW MATERIAL SSALT WEIGHT)

Alkalinity

Total solids
Total ash
Suepended solids
Ash in suspended

kg

solids
Settled solids (2 h)
I0D
KHnOb - value

coD (K20r207)
Sulphide

Total Nitrogen
Ammonia nitrogen
Chrome

Chloride
Sulphate
Phosphor

Chrome
Tannagg
eq/t
kg/t
ke/t
kg/t 150
kg/t 50
mj/t 6
ke/t 60
kg/t
02/t 70
ke/t
kg/t
kg/t
ke/t
kg/t L5
kg/t
kg/t

kg/t

150
675
375

175
7
10

100
Lo
0-07

Vogotable
Tnnnngg

75

25

85

120

Hnnge
350 - 1.250
250 =« L50
70 -« 200
25 - 00
15 = 75
Lo - 400
120 - 280




ANNEX TII  (REF. INDIAN AHEA STUDY)

TAMIL NADU STATE REGULATIONS

In thies State the disposal of liquid industrial effluent into
rivers, *‘anks, municipal drains or sewers is goverr.e
the Tamil N-du Factories Rules,
Public Health Act 1939.

by Rule 7 of
1950 and section 36 nf the Tamil Nadu

These are reproduced below :

Rule 17 »f the Tamil Nadu Factories Rules 1950

Uisposal of trade vastes and effluents :

V) In the case of a factory where the drainage system is

proposed to be converted to the public sewsrage system, prior

approval of the arranpements made shall be
local authority.

obtained from the

2) In the case of a factory situated in a place wvhere a public

sevre-ape system exists, prior approval of the arrangements made

for he disposal of the trade vastes and effiuents shall be

obtaired from the Publi- Health Authorities or such authority

a8 tre State Government may aopoint i{r. this behal*.

Tamil Nadu Public Health act 1739, as modified up to Stk January 1970

Chapter IV, Drainage - Acticle 3u (Pollu*ion nf water-rnurses

Frokiti ted).

No person shall, save as may he gererally or rvecially prescribed -

') put, or rause to be vut, or -~ause ‘o fall or flow or be

carried, or knowingly permit *o be rnt or to fall or flow or be

cé rried, into any vater coyrse
(a) any solid or liquid sevage ma“ter, or

(b) any poisonous, noxisus or roliutine l{quid proreeding

from any manufactory or menufacturing process, or

2) put, or cause to be put, or cause to fall or be carried, or

knowingly permit to be put or to fa.l or bte carried

» into any
water-course, so as,

either singly or in combination with other
similar acts of the same or any other person,

the due flow of such water-

to interfere with

courses, or to pollute the water therein

the s0lid refuse of any manufactory, manufacturing process or

quarry, or any rubbish or cinders, or any other waste or putrid
solid matter, or

3)

commit nuisance in or in the neighbourhood of any watercourse.
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ANNEX LV (KEF. TNTTAN AREA S"UDY)
1.5,7. STANDARDS FOR THE DISPNSAL OF INDUSTRIAL EF!'1UENTS
= S AR

Tolerance limits for industrial
effluents dxsnharged

Int> Inland Into On Land
Characteristics Surface Publie for Irri-
Waters Sewers gation
(1S:2490- (1823305~ (15:3307-
1974) 1974) 1365
BOD, 5 days, 20°C mne/1 30 500a 500
coD mg/1 250 - -
pH 5-5‘9-0 5-5"9-0 5-3‘900
Suspended snlids ng/1 100 6r,0b -
Total dissolved solids
(1norganic) mg/1 - 2100% 2100
Temperature oC 40 45 -
011 and grease mg/1 10 100 30
Phenolic compounds mg/1 1.0 5 -
Cyanides mg/1 0.2 2.0 -
Sulphides mg/1 2.0 - -
Fluorides mg/1 2.0 - -
Total residual chlorine mg/l 1.0 - -
Tngecti~1des mg/1 Absent - -
Arsenic mg/1 0.2 - -
Cadmium mg/1 2.0 - -
Chromium (hexavalent) mg/1 0.1 2 -
Copper mg/1 3.0 3 -
Lead mg/1 0.1 1 -
Mercury mg/l 0.01 - -
Nickel mg/1 3.0 2 -
Selenium mg/1 c 05 - -
Zinc mg/1 5.0 15 -
Chlorides mg/1 - 600+ 600
Boron mg/1 - 2 2
Sulphat es mg/1 - 1000%* 1000
Per cent Sodium - 60 60
Ammoniacal Nitrogen mg/1 50 50 -
Radioactive materials
Alpha emitters Juc /m1 10-7 10~ 10~2
Beta emitters Juc /ml 10-6 106 108
a Subject to relaxation or tightening by the local authority.

Relaxable to 750 by the local authority.

* These requirements shall apply only when after treatment the
sewage 18 disposed of on land for irrigation.
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V (REF. ARGENTINE AREA STUDY)

SOME CHARACTERISTICS OF TANNERY EFFILUENTS
S S S

Lilil_xg Boa.&'nouse Tnn&i‘ng ’l‘mhtﬁd
Col om_(Of waste water Dark Grey Slightly Greenish Slightly
H yellow Grey yellow
(Of sedimentary water Dark Grey Slightly Greenish Slightly
( n yellow yellow
Of the sediment occular Slightly Floccular Floccular
Appearance '0f the Floccular
(sodinntary water Turbid Turbid Turbid Turbid
Odour Putrid Odourless Sulphurous Sui generis
pH 11k 9-3 6-6 7-9
( Tot‘l' P.-pP.A. 3‘1,3|0 5’3&2 '6,2'6 .6’576
§011d8 H Hx.d LI 20’2% 5’09“ lh’0|6 |h,086
— (Volatile LA 1,104 2L8 2,200 2,490
Solids in(Totals p.p.m.  2,,40 Lbk 3,34 1,042
suspsnsionFfixed "o 940 180 1,272 686
( Volatile L) 1,200 256 2,072 356
Sediment-(In 10 minutes ml/1t. 9 - 194 3
able t In 2 hours L 30 0+ 162 5
Solids ( Total p.p.m. 1,570 - 2,926 1 006
(2 m“"gnnd m w65 - 1,820 669
Volatile 920 - 1,106 337
Chlorides (Cl) p.p-m. 7,362 1,9 5,586 6,958
uminit’ (C.mB) P«p.R, 2)7% 3” - ."m
Acidity (H,‘,S)h) p.p-m. - - 98 -
Total sulphides (S°)  p.p.m. 156 trace 6 n/c
Organic nitrogen P.p.m. Lol 2) k] 139
Asmonia nitrogen pP.p.m. L8 69 13 20
Consumed ( Gross liquid p.p.m. 860 1hS 3% 630
Oxygen
(W00, K) ( [ ment
quid 2 hrs p.p.a.
BOD SOdny-Grou Liquid p.p.a 3,69 176 1,092 832
at 20C
ment
quid 2 hrs.
Chlorine demand P.p.m. 5,848 129 638 532
Fatty substances
anic
solvents) pP.p.m. 92 32 Sh 8o
Dissolved oxygen P.pP.m 0o

(Source 3)
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