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REVIEW NOTICE

This document presents conclusions of a study conducted for
the Effluent Guidelines Division, United States Environmental
Protection Agency, in support of draft pretreatment standards
for the leather tanning and finishing industry.

The conclusions of this document may be subject to subsequent
revisions during the document review process, and therefore
may be superseded prior to final promulgation of the
regulations in the Federal Register, as required by the
Federal Water Pollution Control Act Amendments of 1972

(P.L. 92-500). S
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ABSTRACT

This document presents the findings of an extensive study
of the leather tanning and finishing industry by the
Environmental Protection Agency for the purpose of
developing pretreatment standards for the industry to
implement Section 307 (b) of the Federal Water Pollution
Control Act Amendments of 1972 (the "Act").

The leather tanning and finishing plants included in this
study are plants that manufacture leather and leather
products from purchased hides or skins of cattle, sheep,
pig, deer, horse, and other animals. There are seven
subcategories in the leather tanning and finishing
industry. These are based on similarities of processes
and raw waste characteristics, particularly BOD5 in
kilograms per thousand kilograms, and flow in volume of
wastewater generated per unit weight of hide, as raw
material received.

Conclusions are set forth regarding wastewater quality
improvement to protect personnel and facilities in municipal
sewerage and treatment systems. These conclusions involve
existing tanneries discharging into a municipal sewerage
system. The total capital cost for existing tannery
facilities, which discharge to municipal systems, is based
only on sulfide removal and is estimated at $7.3 million.

Supportive data and rationale for development of the
conclusions contained in this report are based on current
information from 128 leather tanning and finishing plants
and from the original development document and data record
prepared for and by the EPA and published in March 1974.
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SECTION I

CONCLUSIONS

A conclusion of this study is that the lea
finishing industry comprises seven subcatef

Cattle-pulp-chrome tan.
Cattle-save-chrome tan.
Cattle-nonchrome tan.
Thru-the-blue.

Retan only.

No beamhouse tannery.
Shearlings tannery.

~Nou bk wN -
B

The primary criteria for categorization phe type or
condition of animal hide processedy halr removal,
type of tanning agent used, and extent. of fi

performed. Plant size, age, and location ater

Currently, wastewater from about 90 percent of tF
tanneries, accounting for /approximately 80 percent of

tannery industry productjon, discharged to municipal
systems

It is concluded that leatha shing wastes
dischared into properly desid 1 opkrated publicly

further concluded that municipal ces in c1t1es with
tanneries address most pollutants bl tannery
wastewater and specify acceptable in t quality to be

compatible with ipal treatment system processes and

facilities.

It is concludgd t and ammonia are the only
incompatible +ery wastewater being
discharged to p treatflent works.

It is further concludes echnology is available and

in used to achieve the
wastewater. There is no pre¢rgatment technology practicable
or in uge—-tQ remove ammonia by the industry. The estimated
capits achieving sulfide removal by tanneries

i '01pal systems is $7.3 million. Total

g depreciation, capital costs, operation,
hhis pretreatment limitation will




for the cattlehide tanners in the industry and
to 11 cents per skin for other segments of the
Tannery size will influence the specific plan
each of these ranges.

rom 1.6 cents
justry.



SECTION IT

RECOMMENDATIONS

No specific numerical wastewater pretreatmgnt stamdards are

. being recommended at this time. However,
the terminology of "draft recommended limiNgtio
"pretreatment standards" has been used only to be
with the language of the Act to represent in draft fors
conclusions of the technical study regarding effluent lewels

achievable for discharge to a publicly owned treatment wor
: 3



SECTION III

INTRODUCTION

PURPOSE AND AUTHORITY

Section 307 (b) of the Federal Water Poll
Act Amendments of 1972 (the Act) requires the
Administrator to promulgate pretreatment standards fo
pollutants introduced into publicly owned treatment
works. Section 307 (c) of the Act requires the
Administrator to establish pretreatgent standards for
new sources. The regulations propbseg herein set forth
pretreatment standards for existifhig gources pursuant to
Sections 307 (b) and 307(c) of the A¢t for.the Leather Tanning

complete point source category developme documsnt.
This first document addresses only pretrea i
of limitations, standards, technology, and cos
document is complete in addressing the industry
description and trends,/i

requirements of the Act as s@ g
301 (b), and 306 regarding the icktion of the best
practicable control technology c : i
July 1, 1977, the best available te&%s
economically ac ble by July 1, 3, and the

establishment Af Fedexal standards of performance for

the Leather nn and\ Finishing point source category.
SUMMARY OF ETHS%:?;EED FOR ELOPMENT

OF THE PRETREATMENT STANDARDS
The pretreatment s dards™Ret Torth herein were developed

TheYoriginal development document
f the appendices to that document
uired. The organizafion that prepared the original
spent was included on the current study team so that

isting data and information on the tanning
scilitated. The point source category was



first studied for the purpose of determining
limitations and standards may be appropriate/fo
segments within the p01nt source category.

ether separate
different
This analy51s

factors may require development of separate
and standards for different segments of the point

of: 1) the sources and volume of water used in the procesdes
employed and the sources of pollutagts and wastewaters in the

wastewaters, including toxic congtitpents and other constituents
which procduce taste, odor, or cg
organisms. The constituents of atgrsNwhich should be
considered for pretreatment sta ent limitations
guidelines, and standards of perfo?s e identified

(see Section VI).

The full range of control and treatment tecC
within the point source category was identified
included 1dent1flcatlon each distinct control and
treatment technology, an identification in terms
of the amounts of consftituents Tingcluding thermal) and

existing
This

of pollutants, and of the
the application of each o
technologies. The problems,
of each treatment and control ogy and the required
implementation time were also id gd. In addition,

the nonwater quallty environmental N\mpActs, such as the

effects of the

d control
and reliability

luding air, solid waste and noise
gnti The energy requirements of each

ifded.
control and tret tdchnology was identified as well
as the costof thé~gbplicatTon.of such technology.

of application of tect yn relation to the effluent
quality achieved, equipm&st d facilities involved, the
processes employed, the engtheering aspects of the

protess_change nonwater quality environmental impacts
equirements) and other factors.



The specific data sources used to characteri the industry,
the wastewater characteristics, and the indystry practices
with regard to wastewater generation and djspocgal

1. One-page surveys and detailed g

tanneries and finishers through the Tanners
Council of America to obtain information on
specific plant situations. Survey responses
were received from 114 tannerles. Questionnaires
were returned by 89 tanne

ipalities were
made to collect informafior/ on city ordinance
or limitations,

for dealing with the p
wastewater data for loca and
3. Information on plant operationsy
practices, processes, equipment, managepent
concerns and attitudes, and wastewate
production datg~was collected durlng field

acilities
representative of md and operations
found in the industry. Reries of different
size and age of physical\plany were observed,

tannerles were obtained from

EP Permits included
i npery and waste treatment
fac1d e disclarge standards and
schedu being set at the
present ti1

6. Engineering s nd reports were received

on waste treatme facilities for several
tanneries. These Yeports included dimensions
: descrlptlons of the facilities, operating
es, data on wastewater quality and
waste treatment design basis and
reatment system problems, and cost




7. Contacts were also made with state pgllution
control offices to request available
and information on tannery wastewa
problems and plans for dealing wi
problems.

GENERAL DESCRIPTION OF THE INDUSTRY

Leather tanning and finishing plants purchase hides and@
and manufacture leather for shoes, garments, upholstery,
luggage, gloves, handbags, sporting goods, and a variety of
other applications. Cattlehides, sheepskins and lambskins,
and pigskins are the most numerous/hige types used by U.S.
: Smaller quantities
of hldes and skins of horses, gogts, and various

Other tanneries produce a variety of leather tydes for many
consumer goods and indusyrial uses. The variety of products
produced by the individyal tahrery influences the hide type

While many plants process
hides to finished leather, do /only a portion of
the total process. Several tawnerie ghase previously
tanned hides and/or splits and pe R only the retan, color,
fatliquor and finishing processes. )
purchase hides or skins which either\dg¢/ not require a complete
beamhouse proce ach as pigskins, of purchase hides or
skins which hafe previdysly gone through the beamhouse, such

; d pickled sheepskins. Another
tanners who have found it

the high water use and strong

arrangement
economicall

pollutant bea the tannery location where
stringent municipa mdtations exist to another
location where eithe ent POTW capacity exists or where
an effluent treatment Sy readily implemented

Tanner are primarily located in four general areas of the
U.s. ;. a concentration in the New England states with
cludters. i Mid-Atlantic states, the Midwest, and on the
Pagifi

As 1 -ble IIT-1, tannery production from 1965 to
1974 tre : However, from 1975 data and
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projected 1976 data, total industry productiox
equivalent number of hides and in total dol
to be increasing.

both in
alue, appears

squeeze due to: 1) greater foreign demand 3
which caused an increase in cost of cattlehides;

competition from forelgn countries in the finished 1lea
products market!

1965 to 1975. There was also a g¢nerml increase in leather
import deollar value. However, e dgbllar value of leather
exports also increased. Finall L ] leather exports

U.S. leather tanning and finishing industry:
owners of tanneries express confidence in the
verbally and by continuj

wdustry both
capital investments in tanneries.

Tanning is a term used ¢
processing steps involved rtlng anAmal skins or hides
into leather. Skin is compo al and dermal layers
with flesh attached to the inn ermal layer. The dermis

and consists mainly of the protein splfagen. Tanning is
essentially the tion of collagen ¥Yibers with tannin,
chromium, al er tanning agents.

skins began before recorded
developed art. In recent
modified by the application

The practicg
history and
times the ar

of scientific p aided by the use of scientific
instruments. stry, the approach to production
of a suitable leather average tannery relies a great
deal on past experience. n/a typical process, such as

unhalr the concentration’ of lime and sharpeners (such as
de and sodium sulfhydrate), temperature, and

Therefore, there are some



variations in processing techniques, especia
chemicals and in other details (even betwee
producing the same finished product), to p
of consistent quality.

in the use of
w tanners
bduge a product

leather are contributing factors in wastewater gen-
in the leather tanning and finishing industry. These
variations are recognized in the classification system
to describe the industry.

standard tannery processes were
retan, color, fatliquor, and fi
shown schematically in Figure J

beamhouse, tanyard,
hese processes are
3als such as lime,
salts, enzymes,
basic chromium sulfates, vegetable i extracts and

steps may result in signifi vdifferent waste characteristics.
A process can consist ies of sub-processes.
In any defined process,

The industry can best be desbd
manufacturing process concept
variation of processes used among
approach, waste 1oads and effluent

agalyzed on this
This allows for the
s. With this
egllirements can be

The discussig¢gn iption of tannery processes which
follow are three major hide and skin types
produced i ides, sheepskins, and pigskins.
iscussed represent an

sannery was drawn in detail from the book Leather
»d by the New England Tanners Club?.

typical cattlehide tannery contribute

11



Figure III-1. GENERAL PROCESS FLOWSHEET FOR LEATHER TANNING AND FINISHING INDUSTRY

[Receive & Store Hidesl

Side & Trim
Weigh & Sort/|
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Wri
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SpLit Tannery.
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Fatliquor Bleac Coloring]
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Q glin, l Vacuum I

~- 1=
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Ecakmg & Dry mnmﬂ

Buffing
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[Finishing & Plating|

b

Grade

[snip ]
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l. Beamhouse

2. Tanyard
3

. Retan,

Detailed descriptions of the process and

color, fatliquor, finishing

operations follow.

Beamhouse Process:

l. Receiving--Nearly all cattlehides received at
tanneries are either greep

cured hides,
predominating. In a few isplated cases where
transit time
prior curing
to a tannery

Green hides,
cured at the

hides,

Another layer of hldes is placed over
salted hides, ’

flesh

alted or brine
ured hides

with the brj

is short, n hides without
are sent i a meat packer

side up, and covering W

flesh side up, and covered

with salt. T ess continues until a

pack of hides about flve 0 six feet high results.
A heavy layer s is plaved over the top
layer of hides. from the
hides dissolve a pu 41t to form

and by diffusion and ob
of the moisture content

s absorbed
causes a reduction

to 30 days from the date the pPack is closed, the
hides ly cured. Each hide
then is folded
ind nd shipped in packs, elther to

ta ehouses for storage. The

s5i% on a number of variables,
such a i

Jared at the packing plant

or at a separate hj processing facility by

anure and other foreign matter.
en removed, drained, and bundled
similar to that used for green salted

13



hides. Hides may be fleshed before
brining. "Safety salt" is usually
on each hide before shipment.

establishment, since there is nd
a large inventory of hides. The

process is preferred by most tanners since
tends to produce cleaner hides. Increased
use of brined hides in recent years demonstrates
these preferences by both packer and tanner.

Storage--Normally the tapher/receives and
stores hides in a large,
area designed to keep

moisture content as re

long shanks, and other perimeter aresg which
do not make good leather. The hides thé
be cut lengthwige. along the backbone, head to
tail, to make fwo s Sometimes hides are
sairing or tanning.

a pack which is %
type of skin, and jnforplation that
ocedgsing. Trimmings
are often collected fo ent to glue or

Soakin Washing--The sides are soaked in
vats ithout paddles), drums, or
hide/ prgee (concrete mixers with special

lindngs 0 hours to restore moisture
wh t as a result of the
curin 1idfs gradually absorb

nd cleaner. After
washed to remove dirt,
nd non-fibrous proteins.

soaking the
salt, blood,

rear and the source of the hides. Depending
pe of leather produced, additional
ipnses) may also occur at several other

14



5. Fleshing-~Fleshing is a mechanical operation

skins. It is done on a fleshing
which the hide is carried throug}

an additional waste dlsposal load.

Many hides are fleshed at the packing plant or
at a separate hide proces facility,
particularly in the case Of Prined hides. When
i j 1ng it is referred
to as green fleshing; when { -erformed after

sold to plants for renderi
glue. If fleshings are prope
is very little liquid or solid wa Eribution
from this operation. However, on-sife r¢ndering
of fleshings produces a low volume yeth¢
concentrated wagsewater stream ("stick liquor").

water and the depilatory chemifcals. The
; of chemicals, water temperature,
agitation directly affect the rate

with 1irg i ifig dissolved in a few
‘ i breld to save the hair for
its commerch a longer procedure using

weaker solutid
employed This

Aower temperatures is
Ats, after up to two to four days




This is very similar to a fleshing hine except
the cylinder blades are blunt and pfodgce a
rubbing action rather than cutting

fibers under such conditions acqg
affinity for water. As a result the flbe
large amounts of moisture which makes them s
An unhaired skin in the lime-sulfide state is
about twice its normal thickness, a condition
which tanners call alkalipe _swelling.

principal contributors : te effluent.
In a hair save operati ith gpodHyrecovery of

dissolving of hair-operation.

Bating--The first phase of the batIng
is termed deliming. Alkaline chemica
in the unhairi
large amounts
eliminates t

used

process are present in fairly

be removed. Deliming largely
kallne chemicals

present. The i ad_in large

cylindrical dr of ammorium sulfate
or ammonium chlorie d to/convert the
residual lime into Ses ompedinds which can

the s art to return to a more normal
thickhess.

The smicals also adjust the pH
CO‘Oltlon‘ o the pro point for receiving
the e. Ba are engymes similar to those
found i systems of animals.
These enzy tate separation of the
collagen prote s through hydrolytic

destruction of p ifle bonds which cross-link
hains of amino acids. Bating also attacks and
oys most of the remaining undesirable

Removal of these materials imparts a
8s harsh feeling to the grain surface
a cleaner appearance.,

16




As in unhairing, the amount of batins material,
temperature, and length of time are/ crjtical.

Commercial processes vary from a
overnight depending on the nature
being handled.

both phases of this process to be conducted
simultaneously.

At the conclusion of batiy the hides are
thoroughly washed to remg Bll of the

or dissolved.

Pickling--Pickling plack
acid environment ready to
materials. This is necessar
chrome tanning to prevent precipi
chromium salts, as chrome tanning ay
not soluble under alkaline conditions.
Sulfuric acid js~most commonly used for this
purpose. Co

s in an
the tanning
arly in

added to the acid were added alone,
excessive acid imtlar to alkaline
swelling) would in production
of inferior leathe igh of the hide

which cannot be tanned rolled acid swelling,
ation of collagen
protein fibers which facil¥{afes further complexing
by the sing agent (i.e.,

ompletely.

is a preserving
technique wQ right. Skins can be
kept in this Btate fgr extended periods of
time. Pickling :

primary function of any tanning
onvert the raw collagen fibers

17



rotting. In addition, these materigls
significantly improve many of the p

dimensional stability, abrasion
resistance to chemicals and to

times without breaking, the ability to endw
repeated cycles of wetting and drying, etc.

Chrome, vegetable, alum, and syntans are the
principal tanning agents ed in the U.S.
with chrome and vegetable i i

performed in a solutio in i plant
extracts. This method
the heavy leathers such as™s
mechanical leather, and saddle

sulfate. Chrome tarui takes place
in drums.

Chrome tanning is pe slse it can be

hours) and because it produceda leather that
combines to best advantage of the chemical
properties sought after for the

ather uses. The chemical state of the

tan As well as condition of the hides and
in are important to the

théxoug s£_the chrome into the hide
substance to CPN e/ separated collagen

protein “§j i bicarbonate and formic

acid (masking are added to increase the
affinity of the i brotein for the chrome.

e older, commonly used, and more traditional
PhQd of tanning, known as the "two-bath" method,
ad the use of hexavalent chromium, which is
etrated into the hide (first bath), and
ing agent such as thiosulfate is
"blue" the hides (second bath) by

18



trivalent state which then complexe
Very few tanners still use this me
of the dangers of handling hexavallent/chromium

the proteins.

time and chemical cost in using
chromium. Some tanners still

molasses and acid, prior to use in the tanni
process. This is done primarily because of co
differentials between hexavalent and trivalent
chromium available from chemical manufacturers
in certain areas.

In either case, the chgmicglly peducing environment

is becoming more common in the indust
which cannot bg ecycled may be used for retanning

Wringing--Wrirgi emoves ©xcess moisture from the
blue hide in prwpar for spltting. The hides
are fed through a m

very similar to a cXQthes wfi

Splitting and Shaving-- ing adjusts the
thlckness of the hide to required for the
oduct. Thickness¥of all hides varies,
age Jeing an\important factor. Different parts

of w1l also be of various thicknesses.
SpY¥itt a grain portion of uniform

t or flesh side). The split
laye ; feparately or sent to
split t i made into suede types of
leather.

with the splitting knife. The shaving
san also be used to further level the

19



Retan, Color, Fatliquor, Finishing Process:

1.

Retan--Since most tanners do not hgve Aither the

receive essentially identical prowoé
the blue or tanned state. Therefore, reta
is done principally to impart characteristics
the finished leather which it would lack if

tanning were carried out in only one step. The
more common tanning agent or this purpose are
vegetable extracts and sy

on the bluish-green color of chrome t3 nage,
they are very ugeful in making white or pastel
shades of leat

Bleaching--Bleaching\qi ith~godium bicarbonate
and sulfuric acid afte i
practiced in the sole lea
is done in vats or drums.

g-~Colnring is done in the same drums

“! Iwo important factors are:
atiep),

(such as varying

piduent penetration (which
refers. to the ich the coloring
material~N intd the leather).

Typical dyest s are) aniline based, and combine
with the skin fibeyrs/to form an insocluble
ompound. pH contrdél is used to vary the

ity of the dye for the leather fibers which

20



Fatliquoring--Fatliquoring is a progess by which.

Natural oils are lost in the beamn
tanyard processes. O0ils and re)ated fat

Fatliquoring requires approx1mately one hour:
of differing amounts of o0il permits the tanner
to achieve varying degrees of firmness in the

final product.

are synthetics
made of modlfled mlne al ba S il®¥. Straight-chain
Jy comparison in
very small guantities for heavy mechanical
leathers which are produced ipping process.

Ligquid wastes from the retan, colo
process may be high volume-low strength
with other proge

fatliquor
compared

(graln side) i pating, staking or
tacking, and pIwtin i Z the wet processes
provide only mlno i o the liquid

of the paster drying
> booth water baths.
Solvent based coatings axe usyd only for special
high luster finishes. these solvent based

i been curtailed largely due to the
handling them and the fire hazard

of as solid waste, and dust

Setting --Setxing out smooths and stretches
the skin, ) i




2) Toggling--the skins are dryeg\jin a stretched
position on frames. The frimesg are slid
into channels in a drying

3) Pasting--the skins are pag
which are then transporte
oven.

4) Vacuum--the hides are smod

perforated belt or cloth-covered stee .
A vacuum is pulled which extracts water
from the leather. Unlike the first three
processes which t3 four to seven hours per

skin, this method uires only three to nine
minutes. This
to shrinkage.

Conditioning—~~A mis
are then piled on a tablg, wra--ed in a watertlght
cover, and kept overnight b

distribution in the leather.

Staking and Dry Milling--Staking Is/done on
automatic mgshines which stretch and flex the
leather to/make it _soft and pllable. Dry milling
consists ¢f tumbling e hides in a large drum.

The finis
out in conj ion with each other over a period
of four to five days. Hides may also be embossed
stamped with a particular pattern).
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Sheepskin Tannery Process

The two major processes are:

1. Tanyard
2. Retan, Color, Fatliquor, Finish{
These processes and the subprocesses which take pla g

manufacturing are described as follows:

Tanyard Process:

1.

eived at United States
tanneries from both domgstj and foreign sources.

Imported skins are gengraldy led skins. Pickled
skins are preserved f R and storage by
immersion in a solution nd acid. Excess
solution is drained prior The sklns

house or wool-pullery before being
pickled condition. The wool pulling
beamhouse procegss

presents a

Skins tanned
shearlings.

intact are referred to as
skins does not involve

skins are cured i ly.
Storage--No special preyvisiqn for storage is provided
at most tanneries other Lo keep the skins moist.

There is some indication t% pickled skins held for
iods should be Kept below 30 degrees C
R) to avoid deteriorationl!. Biocides,

prage are taken from the
: eceipt at the tannery will
hed after tanning. Shearling

blades which remove the flesh. Fleshings
ings are normally collected and disposed

23



4. Degreasing--Skins are placed in drum
soaked, after which solvent or dete
to remove grease. Grease is recovef
by-product from those skins which
removed. When solvent degreasing
solvent is recovered and reused.

washed, and

Skins with the wool on (shearlings) requird
substantially more water in the washing (scou
operations, and grease recovery is not normally
practiced.

There is a waste effluent/frg
small amount of vapor, ipcl
to the atmosphere.

this process and a
ding solvent exhausted

5. Tanning--Sheepskins may
vegetable tanned, although
tanned. Where the skins have b eived at the
tannery in the pickled condition,;
liming or bating operations. Skins™fyom /Ahe
degreasing operation are placed in drume’ with salt
water and mixtu of basic chromium sulfate
for chrome tan
tannins for v

6. Refleshing--In s 5 a refleshing
operation followin i produces a small
amount of chrome contgini d/ waste.

)ring is performed in the same
Skins are immersed in a

24



Pigskin

trimmings and skivings. Dust £
and buffing operations may be
disposed of as a solid waste or
into the wastewater system.

Tannery Process

The pigskin tanning processes diffgs

in that

most skins have the external hai
Degreasing of the skins/is &
sub-process. The two major prgcesse

house.

l.
2.

Tanyard

from cattlehide tanning
ouse process, Since
oved at the packing-
ired tanyard

there is essentially no bga

l.

Tanyard

Color, Fatliquor, Finishing
Process:

Receiving--Neaply all pigskins are received at the
tannery eithey esh frozen skins or as brined
refrigerated /skins. They are usually tied in
bundles of 40\to 5 ounds skin. In some cases
frozen skins max _be ~
Storage--Refrigeratw used at most of
the tanneries for ski which are to be held
before tanning.
z-Solvent degreasMg has been used by most

In this process, the skins are
then washed and soaked in warm
em up to a suitable temperature for
added and the skins are
ease. The solution of

to large e some separation is achieved by
decanting. m they tanks the solvent and grease are



are tumbled
bn used. In

An alternate method, in which the skj
in hot water and detergent, has alsg
this operation grease is recovered
skimming from the top of holding

plant sewer system.

Liming--From the degreasing operation the
placed in tanning drums with a lime slurry and
sharpeners. The purpose of this step is to remo
the embedded portion of the hair from the skins.

same drums used for limiAg./ The purpose of this
operation is to delime kins r6Q reduce the
swelling and remove any }

Pickling~-The pickling ope
in the same drum. A solution i and acid is

prevent precipitation of chromium s2
subsequent tanning process.

either chrome tanned or
the only major tanner
sing only the

vegetable tan
of pigskin in

The split portion of the
value as leather, and

fertiliz
color and i rocess.




Fatliquoring—--This operation is perfermed in the
same drum used for coloring. The i
immersed in a solution containing Ararious o0ils to
replace the natural oils of the S
tanning process.

Finishing--There are a number of™e o
follow the coloring and fatliquor process
drying, coating, staking, and sanding.
principally dry processes, and the only liquid
waste contributed is from cleanup operations.
Where paster drying is use there is some starch
from the paste which is ed from the dryer

plates. Water baths fry ypray booths may also
represent minor sourceg i waste. Solid
waste from the finishing ope ion)includes
trimmings, which are ba He split and shave
wastes for sale as fertili: DUst collected

from the sanding operation i i d_of as

solid waste.
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SECTION IV

INDUSTRY CATEGORIZATION

limitations and standards are appropriate for dlffe
segments (subcategories) within the industry. To
identify such subcategories the following factors were
considered:

* Hide or skin type, i.e., céttlehide, shearling,
pickled sheepskin, split,
Beamhouse operations
Tanning agent, i.e., chy
Finishing operations inc
Plant size

Plant age and location

* ¥ % ¥ ¥ ¥

After considering all of these factors it was codcluded
that the leather tanning/industry consists of seven
subcategories. Four of/the i
primarily the cattlehide to leathe
the industry; two of thw subegtegories omprlse primarily
that tannery segment with ouse, tan and

ini agory\gbmprises/primarily the

1. Cattle-p rome-~-a tannery that primarily
proce s cured cattle or cattle-like
hide fintp—~€inisAed leather, chemically dissolving

51ng chrome tanning and
ing.
2. Cattle>s ery that primarily

finishing.
e-nonchrome--a tannery that primarily
raw or cured cattle or cattle-like
inished leather usually hair save,
an 20 percent (by hide weight)

, using instead vegetable, alum,
and other methods and their
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4. Thru-the-blue--a tannery that primarj
processes raw or cured cattle or caj
hide through the blue tanned state
no retanning or finishing operatig
chrome tanning.

5. Retan only--a tannery that primafily
processes previously tanned hides™nd/o
skins (including splits) into finished
leather, the major wet process consisting
of retanning, coloring, and fatliquoring.

6. No beamhouse (NB) tannery--a tannery that
primarily processes hides and/or skins, with
the hair previously removgd, Jinto finished
leather using either chrpme /or nonchrome

raw or cured sheep or sheep
the wool or hair retained on Bk i into

processes hair-on raw or cured sheep o
sheep-like skin first removing the wool

mrustrial
ist of a

a degree that a classification

of the variougd pla typres was made for purposes of
analysis. If a ur 'mllar to that in the earlier
development documentJfor this --ustry four digits were
V#1, the four—digit numbers
relate information o skin or hide, operations

in the beamhouse, tanni agen} used, and the use of
retan, color, fatliquor, y

(including calfskin), hair
chrome tanning process used,
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Table IV-1. Classification System (3/11. abc

Skin or Beamhouse Tanning
Hide Type Operation Process

1. Cattle 1. Pulp Hair 1. Chrome 1. Sides
Pig 2. Save Hair Fegetable Splits

3. Sheep 3. Hair Previously Sides and

Removed Splits

4. Deer 4. Hair Retained Bends

5. 5. Wool Pullery Skins

6. 6. Hide Curing 6 Various

7 7. Pulp & 7 7

8. 8. Variouyé 8.

9. Other 9. Other ™Unkn 9. Other

0. Various 0. None 0. None

NOTES:

1) Beamhouse opg atioif1 xsion #3 (hair previously removed) and #0
(none) differ™due to 3wrvey report and potential fleshing procedures
(primarily sheep

chrome and other) requires at least

lassified.

2) Tanning process classi$
20 percent chrome tanning o be so

3) { classification #1 (sides) includes sides

Retan, color, fatliquor, finis

4)



1211--Same as 1111 except hair is saved 3
by-product.

1221--Same as 1211 except vegetable ta
process used.

1110--Same as 1111 except no retan,
fatliquor, or finishing is do
to blue stage only).

1041--Cattlehide, no beamhouse, hide previous
tanned prior to receipt of hides at a
finishing facility (finishing operations
only).

2315-~Pigskin, most hair removeq prior to arrival
of skin at tannery with/smg@ll amount of
residual hair pulped, e tanning process
used, skins finished.

chrome tanning process u
finished.

approximately
52 four-digit classificat combinations
from Table IV-1. As a firs egorization
analysis, the classification uped by

process similarity emitting tho plants where a
distinctly dominant process (i.e., ified as "various")
was not observable.  [Ten industry g resulted based

on the differenges—+n_hide/skin type, ¥Yeamhouse methods,
tanning agent,/and findghing operations. Based on
similarity of/rawwaste \Joads (as measured by pollutant
loading per nitt &€ hide/skin processed), chromium
use, and water use (Js measure

unit weight o i

subcate ies. Four types of plants with codes of 0151, 1100,
are not categorized because of insufficient
datd. shows the relationship between these

sub - khose in the original development document
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Table IV- 2.

1
Cattle,

Pulp, Chrome

1111
Cactle
Pulp
Chrome
Sides

1113
Cattle
Fulp
Chrome
Sides &

Splits

1151
Cattle
Pulp
Chrome &

Other
Sides

1153
Cattle
Pulp
Chrome &

Other
Sides &
Splits

0116
Various
Bulp
Chrome
Various

0156
Various
Bulp
Chrome &

Other
Various

5

Retan Only

1041
Cattle
None
Previously

Tanned
Sides

Cattle
None
Previously
Tanned
Splits

1043

2
Cattle,
Save, Chrome

1211 0256
Cattle Various
Save Save
Chrome Chrone &
Sides Other

Various

1213
Cattle 0816
Save Various
Chrome Various
Sides & Chrome

Splits Various

1251 0756
Cattle Various
Save Pulp &
Chrome & Save
Other Chrome &
Sides Other

Various

1711
Cattle 0716
Pulp & Various
Save Pulp &
Chrome Save
Sides Chrome

Various

1751
Cattle
Pulp &

Save
Chrome &
Other
Sides

4215
Deer
Save
Chrome
Skins

cattle
None
Chrome &
Other
Sides

1062
Cattle
None
Various
Splits

No Beamhouse

3
Cattle

Nonchrome
1221 1163
Cattle Cattle
Save Pulp
Vegetable Various
Sides Sides &
Splivs
1121
Cattle
Pulp
Vegetable
Sides

Cattle
Save
Various
Sides

1731
Cattle
Pulp &

Save
Alum

6

3395
P
r Pre~-
viously
Removed
Other &
Unknown
1l Skins
3055
Sheep
None
Chrome &
Other
Skins
Hair Pre-
viously 3052
Removed Sheep
Chrome None
Skins Chrome &
Other
3015 splits
Sheep
None 0855
Chrome Various
Skins Various
Chrome &
3355 Other
Sheep Skins
Hair Pre-
viously
Removed
Chrome &
Other
Skins
0435
Various
ir Re-
tained
Alum

Skins 33

Categories of the Leather Tanning and Finishing Industry

4

Thru-The~-Blue

1110
Cattle
Pulp
Chrome
None

7

Shearlings

3415
Sheep
Hair Re-

tained
Chrome
Skins

3455
Sheep
Hair Re-~

tained
Chrome &
Other
Skins

350C
Sheep

Wool Pul-
lery
None
None



Table IV-3. Category Comparison by Princ

Present Document EPA Development Docum;;;\\\\\\
Category March 1974 Category
1. Cattle, Pulp, Chrome 1
2. Cattle, Save, Chrome 2

3. Cattle, Nonchrome
4. Thru-the-Blue
5. Retan Only

6. No Beamhouse 5

7. Shearlings /\\
N5




RATIONALE FOR CATEGORIZATION

Hide or Skin Type

The type of hide or skin processed in a 1 Rery is
a significant factor in subcategorizing
especially regarding the use of those proces
recovery, or washing the hair on the hide/skin.
subcategories are based on the following hide/skin types:

1. Cattlehide or cattle-like hide--short hair,
relatively heavy hides or ins. Deerskin,
horsehide, cow bellies,
hides are included in t

2. Sheep or sheep-like skij
relatively light skins
other similar hides are
this group.

3. Pig or pig-like skins--short Ox
relatlvely light skins. To be i
in this group the skin must have 11
or no hair.

per unit weight of hideWN i primarily to the
method of hair removal (
and the amount of hide wash
primarily on type of hide. O is removed during
processing, raw waste generatio Jater usage on a unit
production basis will tend to be & regardless of hide
or skin type.

Beamhouse Ope

The beamhou

op tn.a leather tannery is a significant
factor in s gcatego i is based on the following

enters the ligwmid waske stream.
ullery)——hair (or wool)
chemically softened and is then removed
anically. The majority of the bulk hair
as a solid does not enter the liquid

sam. Residual roots and fragments
e waste stream,
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3. No beamhouse--the tannery receives iiks hides or
skins with the hair previously remoyed) therefore

house-type

pollutant content between a no-beamhouse tannery and J
beamhouse. High water use and waste loadings are typicalNQf

beamhouse effluent. Subcategorization including this basis is
thus substantiated.

Tanning Agent

The tanning agent is a signifi
of the leather tanning industry

1. Chrome tanning-mehromium salts are at least

agent) of the/tannage ude Many plants in

the industry R E ing method and

most plants use
2. Nonchrome tanning 20 p¢rcent by

1s car Qut because the pMant receives its

hide
Chrome tanng reams may contain chromium in the
trivalent s hromium has not been found in
significant g raw wagte streams; only in trace
amounts or not a tanning methods may generate

a highly colored ra hut the raw waste and water usage
are somewhat reduced fls hrome tannery. A leather
tannery that only retans inishes (using previously

wastg and also has a lower water use per unit application.
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Finishing Operations, Including Retanning

Finishing operations, with retanning includef,
in the industry categorization only by pre
Water usage and raw waste loadings in pla
and finish are significantly less than fq
Plants that finish only (no retanning step
to be tanneries and were excluded from consideratio
study. Differences in waste generation between plants
tan but do not finish and those that tan and finish would
expected, but are not detectable due to limited data for the
former and are overwhelmed by wastesloading variations as
reported by individual tanneries. /Thys the subcategorization
is substantiated, especially the ification of retan only
subcategory, which is primarily inishy

{re significant
Qr absence.

Plant Size

Plant size per se is not a factor in ca
the industry. There is a wide range of si
plants in the various subcategories; howeve
range in raw waste pollutant content from plan grouped
by size was essentially g#sual for large and small plants.
There are no other fact
the industry that coingide with Thus a
- categorization that doe ze is

substantiated.

Plant Age and Location

reguire conside in the subcategdfization. Most of the
plants are qui gut even processing equipment for newer
plants is sin identical with, equipment found in
the older t bxe is no consistent difference in
plant operaty generation associated with
tannery age.

There is no discerniks ionship between plant location
and raw waste load. W

Tannery location and hide source are not
ident. Hides are usually purchased on the
source by the tanneries for specific
ations. Tannery location and hide source
another with rare exceptions in the
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Wastewater Characteristics and Treatability

Industrial practices within the leather ta
diverse and produce variable waste loads.
develop a rational division of the indus
basis of factors which group plants wit
characteristics. These raw wastes are am@®¥able %
treatment techniques. Thus waste characteristics
treatability substantiate the subcategorization.

industry are
s possible to

The primary wastewater characteristic used as the basis in
categorizing the 1ndustry is five-@ay biochemical oxygen
demand (BOD5) in unlts per 1000 uApditg hide weight--

b hide). BOD5 provides

the best measure of plant operafio cgatment effectlveness

The major plant waste load is organic and bIsgdegyadable;
BOD5, which is a measure of biodegradability, < the best
measure of this type of ading entering a waste stream from
a plant. Furthermore,
a biological process,
the treatability of the
treatment process. Chem (COD) measures
total organic content and bntent. COD is a
good indicator of change, but\does ate directly to
biodegradation, and thus does n indjicate the demand on a

for raw wastes for the seven subcategories
ndustry. As defined earlier, the

of the leathgr ing Y
groupings b} plZZii?ype substantiated as subcategories on
the basis ofR waste™~Yoad As 0

signifPea in Gubcategorization are

ribed earlier, other raw
sulfides and tota romium is recognized as an
important constituemns nery wastewater, hence the
distinction between "chx Aind "nonchrome" in the
subcategorlzatlon. Sulfideg/originate from chemicals used
5 ouse unhairing operations and from residues of
thegé chemidals in the hides. The requirement to remove
su¥Yfid sstewater as recommended in this report impacts

»ertain categories.
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Table IV-4 presents a summary of average plant operating
parameters for each subcategory, the parametg i
production, wastewater flow, BOD5, total chyomi
sulfides loading in the raw waste.

A number of additional waste load parame
considered. Among these were nitrites a
Kjeldahl nitrogen, ammonia, total dissolved
volatile solids, oil and grease, chlorides, total
alkalinity, and phenols. 1In each case, data were
insufficient to justify categorizing on the basis of the
specified parameters; however, for the most part, these
parameters confirm the BOD5 raw wah based subcategorization.
With the exception of chromium a wastewaters from
tanneries contain the same cons are amenable

to the same biological treatmen Judging from
gffluent does

not impair secondary waste treatmesn effec-lveness, and in
fact the waste constituents of tanne are removed

by such treatment processes. Tannery wa

of secondary waste treatment u {t has not had an
influence on the ultimate treataby of the waste or the
treatment effectiveness, given car? bperation and
maintenance; in t as mentioned abdyé, some of the "best"
secondary tre-
wastes) are severe northern climates.
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SECTION V

WATER USE AND WASTE CHARACTERIZA

WASTEWATER CHARACTERISTICS

Water is an essential input and it is used
in the leather tanning and finishing industry. Wa

hides/skins in some tannery processes, it is the media fJ
carrying out other processes especially those involving
reactions of chemicals with the hidg it is the carrier of

in coloring, and it is used to clgan fannery facilities and
equipment. Wastewater with a maferi e load originates

from every wet process in a tangery. ys usually an
finishing operations.

ammonia, other processing chemicals, small quamsiyties of the
nutrient pollutants, and coliform count, in some cases.
These pollutants enter e stream from the tannery
operations as proteinag hair, tissue, unfixed
chemicals, tanning agen i dyes, pigments, dirt,
grit, and manure.

Raw Waste Characteristics

data collected om the various sources
I and on the wastewater sampling
program condyfted~during, the course of this study. Raw waste
is defined as thal ant wastewater available for
sampling at{the fi access peint in the plant. This is
typically a casgh basin 11, frequently including an
integral screeniny

The prjima parameters used Yo characterize the raw waste are
total suspended solids, oil and grease, total

wlfide. Other pollutant parameters, including
¢s as described in Section VI, are also
ble. These characteristics, other than
1 units of weight per 1000 units of
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and winter as reported by the tanneries were mged to compute
a production level in weight of hides per opferaling day.

The outflow of pollutants was then related his production
level on a unit weight per 1000 units weig i

of-production figure also as reported in the raw wa
characteristics.

The production level based on weight of raw material is
subject to variations both in average weight per hide/skin and
in the actual number of hides progessed on a given day for

The mix by type of raw
material hides and the variable/amod £ dirt, manure, salt,
hair, flesh, etc., attached to/the hi¥ tributed

substantially to variations in p i evel. These same
factors can influence the raw wastée Thus, when the
actual number of hides and/or the weidh ihput raw material
is known concurrent with raw waste data, aste
characteristics should be representative of dcific

tannery wastewater situation. The use of pollld¥ant weight

per 1000 units of raw mg ial weight is the basis to be

used in presenting the e characteristics

Since the data collectiqn p his study had as its
goal the determination o ste loads for each

subcategory, arithmetic ave values for each
parameter shown do not alway entire range of
the data collected. Some very trewme points (both low and

in excess of Z00 perc--t of the mean or less than 10 percent

of the mean gererrejected. One probable cause for such
ra‘iai a-ROOr sampling technique, (i.e.,
locathao nique, grab samples,

inconsistan
etc.) and anothe ¢ inconsistant analytical
work, especially be bQratories. No more than two

rejected in the data analygif on this industry. The "number
ies" shown for each parameter indicates the
of tanneries used in that parameter average.

to construct their parameter averages,
\y one or two points per parameter;
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Discussion of Raw Wastes

The raw waste characteristics shown in Tables V#1 and V-2 were
calculated from pollutant parameters (gene recorded in
mg/l), flows, and productions as supplied industry,
governmental sources, or MRI's own sampli i
In converting to units shown, the raw wa&tewat ere
broken down into winter and summer periods™for speci
at each tannery, and where appropriate flow or prod
information was not supplied for that period, i
assigned based on best available information and trends
that plant. Included as "raw" data are those plant effluents
where only screening and/or equalifgasi
pretreatment steps.

Detailed information for indivigd
as a part of the documentation itted as/a supplement to
this report; however, Figures V- gresent the BOD5
and Cr data by subcategory as exampl®s S i
the average value of the pollutant loadspg for™Rlants
wtihin a subcategory. Each "dot" represe

2. Based on average valuessomg plants appear
to be very high or low.

average of } ,OOO kg (lb) of hides. The
variance of™hi : i

Accuracy. However, it is
e difference is due to the

probable that a masg 5
sociated with the multiplicity

variations in waste

o shifts a day; a "typical" tannery with one
1d show even more variance). Production
Wg times, sample collection practices, and
eporting procedures, are other
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Table V-3.

Hourly Raw Waste Data for a Single

Cattlehide Tannery (Category 1)

Tannery No. 237 / ij Data Taken 9/1-2/76
; Suspended Chromium 0il and 1
Time _{ Flow (mg) | BODS (ppm) | Solids (ppm) |Total (pph) | T pm) | pH (S.V.) |Grease (ppm
7 - 8 a.m. .0592 6190 6300 116 1133 2.22 770
-9 a.m. ] .0523 1620 2260 36 3 9. 170
- 10 a.m. | .0443 1320 1420 21.0 196 8.80 280
10 = 11 a.m. | .0581 1650 2080 20.2 324 0 60
11 - 12 noon | .0506 1370 2120 24.8 227 11.60 320
12 - 1 p.m. . 0460 1550 1920 14.5 249 11.81 230
1-2p.m .0505 1080 760 17.2 222 9.44 270
2 -3 p.m .0526 1660 1740 7 13.0 2064 10.36 350
3-4p.m | .0347 | 1030 16.5 151 7.09 130
4 -5 p.m. 0337 | 644 76 49 7.25 160
5~ 6 p.m. .0347 ! 748 .5 67 6.57 230
6-7p.m .0250 862 B1.0 58 6.43 266
7 - 8 p.m. .0303 662 60 34.1 37 6.89 58
8 -9p.m | .0201 954 1580 \w\:\ 1 11.83 214
9 - 10 p.m. | .02641 1420 1220 236 141 6.16 1200
10 - 11 p.m. | .0221 430 240 81.5 6.83 192
HM; dﬁ gt .0224 | 122 60 6.60 110
{12 - 1 a.m. .0243 | 19.3 20 7.70 34
i 1-2am | .0230 65.5 787 12.52 1900 ,
t2-3a&amn  .0248 ! 201 232 9.56 100
i 3- 4 a.m. .0352 f @ 187 10.90 326 i
|4 - 5am 0439 4 53. 520 12.30 635 !
| 5~6am ' .0648 51.5 1378 12.34 1380
| 6~ 7 a.m. .0648 >13 920 11.95 1200
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Wastewater flow data are presented in Figure
raw waste data, significant differences withyn ®ach subcategory

conservation practices. The data are insuf
determine the contribution or significance arious factors
and industry opinion is equally diverse @ .o N1

influences.

Several methods of determining the BOD5 averages or mew
each subcategory were considered, including a production
weighted mean. The differences in the results with differeht
methodologies were small, however, mand a simple arithmetic
mean with exclusion of exceptiona '

earlier, was calculated for the vAarigus parameters.
Statistical significance tests d to the data
where appropriate, but the res ]
insights or understanding of wastewater “parfdmeter relationships
beyond what is evident in the figu ables contained

in this section.

One of the concerns with previous analysis of the/leather
tanning industry was the potential variation be
and summer values of therpollutant parameters. 1In order to

, data utilized were specifically

through October; winter,
variation in production and apacity/expansion or
reduction was accounted for 3 afalysis, and only

1976) were used (however, data £
tanneries were not included). s _V#/4 shows the result

of the seasonal sis by subcategoYy for selected parameters.
As can be see iati i
and where thg i riytion, summer operations more often
generate gredgate loads (much of this variation is
accounted f£f§& seriod data availability and
quality). Si} onal differences were not
found, the data study reflect annual averages.

An examination of avera es for the various parameters

reveals that the data genwes y confirm what would be expected,
given tannery process variations. Some observations are
wor Wastewater flows are higher in the hair save
ope i he pulping operation, but the BOD5 are

approxima . Nonchrome tanning methods appear to

; han chrome methods. Significant amounts
he "retan only" tannery effluents, more
in fa 3 plants that tan and retan ("No
Beamhouse afeggry 6). In many of these cases, sample
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size is a significant factor in explaining thege differences.
Subcategory 4, "Thru-the-Blue," in principle /shduld have
parameter values equalling the difference betwegn Subcategories
1 and 5. This relationship is not substan
however, the small sample size (two)} and
plant was exceptional preclude drawing a

the rationale for subcategorization was based in part on
waste characteristics and on tannery subprocesses in use
by typical plants in each subcategog The raw waste
characterlstlcs for a tannery, of ouyse, are dependent on
e in the tannery.
lutaot loadlngs

SOURCES OF WASTEWATER AND WASTE LOAD

Tannery Processes

Processes which occur in
industry subcategories j;

arious combinations in the tanning

Wash and Soak
Degreasing (sheepsk\
Unhairing (sometimes

Bating

Pickling

Tanning (including bleachins ome vegetable tanning)

Retanning, Coloring, and Fatly i

Finishing
The sequence bf yrocesses and the materials used in
each are pre re V-4, The subprocesses are
groups into{the £foOvu j aning steps—--beamhouse, tanyard,
and wet and ini bl descriptive terms are
used to identify>~the inpw als to the processes, such
as depilatory chemi unhalrlng and tanning agents for

the tanning process. mre also indicates the major
solid and ligquid waste s originating from each process
and the primary physical contaminants in each. Recycling

The chrome
-st often managed for reuse, followed
among the U.S. tanners. It is

reported th-~ Europegn tanneries are being advised to give
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Added Materials

Figure V-4

PRODUCT AND WASTEWATER FLOW FOR GENERALIZED
LEATHER TANNING AND FINISHING PLANTS

Processes

Waste
I Solid and Liquid

Beamhouse

YReceive & Store HidesJ

Side & Trim
Weigh & Sort

Water —— - = = e o .

Depilatory Chemicals

Water

Brine and Acid — - ——- —

Tanning Agent

Water

Tanyard

t———e Trimmings

Dirt, Salt, Blood,

- Manure, Nonfibrous
i Proteins, Fleshings, 1
Grease

2

Water

Tanning Agent

Water, Bleaching Agents

Dves & Pigments

Chemical Emulsifiers

Fatliquors, Water |

Retan, Color,

——r— Pigments, Proteins,

Chemicals l

f ~— — Unfixed Chemicals — - -1

- |

] Agents

o Split I

Tahnery !

A

To Retan‘ l

b« w— Shaving Dust —ww —wm wee -{

Fatliquor

Finish

—+ Neachifdocolfring] |

N —

Unfixed Tanning Agent

Dves
Pigments

Hanging

Toggling

lVacuum |

Pasting Plate Wash l

Conditioning

[staking & Dry Millixgl

oatings —e -

~

(Butring]— — —

_..{Finishing & Platingl__-

Vacuum Dust

~— —=Buffing Dust — — — *-l

Finish Machine Excess
Spray Machine Baths ‘

e

— —— — —

To Solid Waste Handling
or Wastewater

Treatment
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serious consideration to protein precipitation and recovery
as a by-product from the beamhouse waste st
the waste load and to produce a by-product

Wash and Soak--This is the first wet progess performed on the

raw material as it begins the tanning p purpose
of this operation is to remove salt, reé re
content of the hides, and remove any foreign matexi as

dirt or manure. If the raw materials are brine cure

With green salted hides, manure and dirt must also be
removed. The quantity of manure and dirt can vary widely,
depending on the season of the yej
hide. The wastewater volume froj

S process is estimated
20 percent and to vary

s are BOD5, COD,
ding sodium

chloride). Typical range in quantitiel sattlehide
tannery with hair pulping and chrome tanni are)as
follows:

Constituent 1,000 kg Hide (1b/1,000 1b Hide)
BOD5 7-22
Suspended Solids 8-43
Total Solids -267

hides are fleshed,
if this has not been done pre eshings are handled
separately as a solid waste an not make a significant
contribution to the liquid waste hapdled properly. 1In

1. Hot wate
2. Solvent.

In both cases the grease Is/separated and recovered as a
of value. However, some grease is not captured
e plant waste stream. In the case of solvent
olvent is also recovered. In addition to
and suspended solids are other waste

55



tanning, total grease removed from the skin can approach
100 kg (lb) per 1,000 kg (1lb) of skins!. The quantity

entering the waste stream is minimized and ug
small part of the total. Reliable data on
of the waste stream from the degreasing ope

Unhairing--Two processes are used for unhairing:

1. Hair save.
2. Hair pulp (hair burn).

In the hair save operation, the ha/ is loosened for
subseguent machine removal. Lime/and sharpeners (sodium
sulfhydrate, etc.) are used to pgrfog m thls function. The
pH, sulfide, and

Other constituents of the waste incluie
solids, and dissolved solids. A part oR’the solyble solids

is the sodium chloride not removed in the wash
operation.
An additional step in tHe Lr save operation is machlne

as a solid by-product ,\J e washing if it is to
be baled and sold as a i

constituents as the unhairing iQn, only in a more
dilute concentration.

The hair pulpln- -oeratlon is simila o that of hair saving
ical concentrations are used,
particularly t to the sharpeners. In thls process,
the proteina solubilized sufficiently to disperse
it in the uphair? The wastewater, therefore, has
a higher con aste constItuents, particularly sulfides
and nitrogen.

ds income for the hair. Moreover rather

te shift to a hair pulp beamhouse, some

nade marginal increases in concentrations
and retain the use of unhairing machines.
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experience with hair pulping prevent rapid change from an
essentially hair save to a hair pulp beamhouss In

intuitively fall between the two extremes)
are available to confirm this.

The unhairing subprocess as reported by tanneries in thi
study sample generates between 20 and 38 percent of the total
wastewater flow from a cattlehide jpapnnery. The average is

32 percent of the total wastewatey i
such information.

For a cattlehide chrome tanner contenpt of the waste
from the hair save process will s Fom A7 to 58 kg (1b)
per 1,000 kg (1b) of raw material.
process, this may be 53 to 67 kg (1lb)3
nitrogen content of the hair save waste Wi
less than the 11 to 15 kg (1b) per 1,000 kg
with the hair pulp processl.

bstantially

Bating~--The bating procgss Is~used to delime, reduce

emove protein degradation

the protein matter. The rew ith ammonium
sulfate produces calcium sulfs sefal nitrogen content
of the waste is 5 to 8 kg (lb) cer 1 000 kg (lb) of hide, with

Pickling--The p of the pickling“operation is to prepare
the hides for ing process. In vegetable tanning,

pickling may Pickle solutions primarily contain
sulfuric aci though a small amount of a wettlng

products, lime . o-nstltuents have been
previously remov
solids, and nitroge -
are the acid and salt.\\The sProng liquor dump frequently
made after the tanning proge is a source of significant
waste because of the accumulation of waste materials from these

several prdv Bate and pickle waste water volumes were
regbrted bined total by several tanneries. The

p ' wastewater flow from the bate and pickle
pLocesst ad is from 9 percent to 50 percent with

of 26 percent of total tannery
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Tanning--The purpose of the tanning process is to produce a
durable material from the animal hide or skiy Wwhich is not
subject to degradation by physical or biologicaX mechanisms.
This is accomplished by reaction of the tanhiné agent with

the hide collagen. Chrome and vegetable
principal processes, although other material
zirconium, and other metal salts, and glh
formaldehyde can also be used.

In the chrome process, a basic chromic sulfate or a chrosme
tanning solution is used. Other process solution
constituents include sodium formate, and soda ash. The
chromium must be in the trivalent / and in an acid media
to accomplish desired results. Spme tanneries prepare chrome

trivalent form, using glucose ag . The
waste from this process is the i i soyrce of trivalent
chrome in the plant waste. The o entry {of hexavalent

The spent chromium tanning solution is re ively)low in
BOD5 and suspended solids.

slower than that of cbfome tanning~sglution. Because of the
longer contact time, th i nrally carried out in

bn some instances
ats with varying

0f tanning materials,
practiced. Therefore,
aste stream is due

to drag-out or pla iNitain tanning solution

the hides are passed throug?
solution strengths. Because 0

total tannery waste. The
pecause it represents a

the blue stage. The median
percent is 4.4 and t!} is 6.6 among the tanneries

reporting this data.

Retan,CoiqQr, Fatliguor--Retanning, coloring, and fatliquoring
are rformed in drums. The chrome or vegetable
} laced in the same drums and all three

ta

pyoces: e_per med on the hides before they are removed.
Th &S is performed to provide added tanning
soluby nto hides after splitting. Chemicals

used fo be chrome, vegetable, or synthetic
tanning agents. se of the low concentrations of
chemicals in n process, the concentration of the
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wastewater is not strong; usually this procesgs does not add

are hundreds of different kinds of dyes,

vegetable. Synthetic dyes are the most ¥ g
industry. When synthetic dyes are used, ™ added
in order to provide a better uptake of dye into ths
Normally, vegetable tanned leathers are not dyed in
manner but instead are surface dyed by spraying the cold®
the leather surface.

ormed either before or
after coloring There is a wide /range in types and amount of
0il added in this process, depe' i the end use of the

leather. The use of mineral o i i Pyocess is very
small however it does occur. i are/ not as amenable
to biological treatment as those p in widespread use.
Liquid waste from the retan, color, and ™% operations
may be high volume-low strength compared wis beamhouse

and tanhouse.

The temperature of the

color, and fatliquor waste
flows is generally hig :

7 degrees C (100 degrees F)l.

that provide for the best ups
hide. Because of the color in
not normally practiced. Use of
will enable maximum uptake of chromjum/and reduce the discharge
of this constituen

percent of 3 waste is highly variable, ranging from
12 to 30 ps ; figure would be misleading

hey are primarily dry processes.
There are some wet processeg/such as minor wetting operations
to m3 ae hide handle more easily in the staking or tacking
e pasting operation also uses small amounts

activities.
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TOTAL PLANT LIQUID WASTE

The guantity of wastewater is important to

] gconomics of
treatment because a number of the unit oper

reduce the gquantity of proce551ng chemica
become constituents requiring removal in treatment S
Also, process solution reuse practices such as that foO
tanning not only reduce waste flow but also afford major
reductions in waste constituents from the total plant waste

5
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SECTION VI

SELECTION OF POLLUTANT PAR2

WASTEWATER PARAMETERS OF SIGNIFICANCE

A thorough analysis of the literature, inds g
sampling data obtained from this study, and EPA PelXw
data demonstrates that the following wastewater parames
are of major pollutional significance for the leather
tanning and finishing industry:

Biochemical Oxygen Demand (3 , 20 degrees C., BOD5)
Total Chromium -
0il and Grease
Sulfide

Total Kjeldahl Nitrogen)
pH and Alkalinity

Total Dissolved
Chlorides
Chemical Oxygen
Total Volatile Sol
Nitrates and Nitrite
Phenols

Fecal Coliforms

RATIONALE FOR THE SELECTION OF MAJO

Biochemical Ox§;;;\gghqnd (BOD)

Biochemical /oxy is the quantity of oxygen required
xidation of waterborn substances
Materials which may
contribute to th i carbonaceous organic materials
usable as a food so
nitrogen derived from , ammonia and organic nitrogen
compounds which serve as for specific bacteria; and
certajn—chemically oxidable materials such as ferrous iron,
etec., which will react with dissolved
tabolized by bacteria. In most leather

POLLUTANT PARAMETERS
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species. Conditions can be reached where
dissolved oxygen in the water is utilized
anaerobic conditions and the production q tesi gases
such as hydrogen sulfide and methane. The i
dissolved oxygen can be detrimental to fish populat
growth rate, and organisms used as fish food. A total
of oxygen due to the exertion of an excessive BOD can resbt
in the death of all aerobic aquatic inhabitants in the

affected area.

concentrations that degrade its{quali botential uses.
A by-product of high BOD concent pbe increased
algal concentrations and blooms whi

decomposition of the organic matter and i Qrm the basis

of algal populations.

The BOD5 (5-day BOD) test is used widely to estiwate the
pollutional strength of ¢gomestic and industrial wastes in

terms of the oxygen tha 111 requlre if dlscharged

into receiving streams an important one in water
pollution control activities i ed for pollution control

of wastewater treatment work
purification or pollution of

Complete biochemical oxidation of s
a period of incubation too long for s
the 5-day Yeriod has been

accepted as stgndard, d the test results have been designated

as BOD5. Spegifi emixal test methods are not readily
available fo quantity of many degradable
substances gducts. Reliance in such cases
is placed on t e param@gter, BOD5, which measures the
weight of dissol ilifZed by microorganisms as they
oxidize or transfor he grows mixture of chemical compounds

in the wastewater. i ical reactions involved in the

incuba The five-day BOD normally measures only 60 to
the carbonaceous biochemical oxygen demand of the

be used to estimate the gross guantity
matter.
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the degradable matter present in a waste undex_conditions that
are representative of those that are likely ¥o ¥Pccur in
nature. Standard conditions of time, tempeyat suggested
microbial seed, and dilution water for the/waste have been
defined and are incorporated in the standird anal
procedures. Through the use of this prog¢gedu

demand of diverse wastes can be compared
pollution potential and to some extent for treatab
biological treatment processes.

Because the BOD test is a bioassay procedure, it is important
that the environmental conditions ¢gf_ the test be suitable

for the microorganisms to functior/ inan uninhibited manner
at all times. This means that tg 1c substances must be
absent and that the necessary n q ch as nitrogen,
phosphorus, and trace elements,

Total Chromium (CrT)

Chromium compounds are used extensively Bk
tanning industry. The compounds used are ne 2411 in

the trivalent form; use of hexavalent chrome i early
obsolete. The prevalent romium form found in the wastewaters
is trivalent chromium, 3 hexavalent compounds may

also occur in waste st)yYeams prima 'ly from splllage.

Current analytical proced st chromium are
such that differentiation [
wastewater sample collected I\w
to an analytical laboratory is

#nd then transported
ially precluded, even
e for this industry.

Chromium, in it ious valence stat®s, is hazardous to
man. It can
skin sensiti

corrosive ef/ intestinal tract and can cause
inflammatioA evels of chromate ions that
have no effec 2 be so low as to prohibit
determination to endation for public water

supplies is that su ¢S contain no more than 0.05 mg/l
total chromium.

The toxicity of chromium salts to fish and other aquatic
i idely with the species, temperature, pH,
romium and synergistic or antagonistic
ty that of hard water. Studies have

alent chromium. Other studies have
E.  Fish food organisms and other
life are extremely sensitive to
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harmful to particular fish or organisms.

0il and Grease

Because of nature of the material processedy
occur often in the leather tanning wastewater stream
The o0il and grease in tannery wastewater originate as a
result of the degreasing process used in some tanneries
and from the oils used directly in the leather processing,
especially fatliquoring. Most of thge 0il and grease
materials are animal or vegetable #d and therefore
amenable to removal through bioclog treatment. A very

small amount of mineral based oil i i wsed by some
tanneries. This material also he/waske stream,
although presumably in very small It is a
more refractory material and therefo removed
primarily by physical-chemical waste trés ocesses.
These compounds can settle or float and ma i 2S5

solids or liquids. Oils and grease even in sha
cause troublesome taste and odor problems. Scum™ines

from these agents are pr05-~-d on water treatment basin

i and water fowl are
adversely affected by o.ls 1n their~Qabitat. O0il emulsions
uffocation, and
isms that were

bottom sediments of water can inht¥bit normal
benthic growth. 0il and grease i an oxygen demand.

Levels of oil and grease which are toxi¢ to aquatic organisms
vary greatly, d ag on the type and the species
susceptibility been recommended that public water
supply sourceg

1/sq km (10 gallons/sq
face of a body of water.
The presence of oi the full aesthetic
enjoyment of water.
i ubstances being discharged

ater. Municipalities
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Sulfide

A significant portion of alkaline sulfides gontAined in
at a pH below 8.5 to 9.0, resulting in thg

gas to the atmosphere. This gas is odorgus, esult
in property damage through paint discolora
hydrogen sulfide can be oxidized to sulfuric acid,
"crown" corrosion and corrosion of equipment in POTW™®
higher concentrations this gas can be lethal. This is
particularly significant as a hazard in sewer maintenance.
Sulfide compounds are used extensiyely in the beamhouse
for the unhairing process, and th aye found in tannery
effluent.

Sulfide does not pass through
because it is oxidized to sulfa
in their normal concentrations.

tment systems
innocuous

Total Suspended Solids (TSS)

Suspended solids include both organic and inorgadfic materials.
The 1norgan1c compounds Anclude sand, silt, and clay. The
organic fraction includgs sUesh_materials as grease, o0il,

and animal and vegetable waste praducts. These solids may
are often a mixture

of both organic and inorganic i ids may be

wastes may be inert, slowly biddegra€able materials, or
rapidly decomposable substances. i i
_they increase the turbidity of the G
penetration and 4Ampair the photosynth®tic activity of

Solids in s aesthetically displeasing. When
they settle{to its on the stream or lake
bed; they are -ften da the life in water. Solids,

when transformed S , ts, may do a variety

i blanketing the stream or

lake bed and thereby dwmgtroyi the living spaces for those
benthic organisms that wow btherwise occupy the habitat.
When of _an organic nature, sS6lids use a portion or all of
the @isso oxygen available in the area. Organic
matfrials also~gerve as a food source for sludgeworms

suspended solids may kill fish and
Abrasive injuries and by clogging the
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gills and respiratory passages of various aqug
because they screen out light, and they promg
the development of noxious conditions throug
depletion. This results in the killing of /A and fish
food organisms. Suspended solids also red
recreational value of the water.

Nitrogen Content (Ammonia Nitrogen and
Total Kjeldhal Nitrogen

Ammonia (NH3). Ammonia occurs in surface and ground waters
as a result of the decomposition of itrogenous organic
matter. It is one of the constitugnty of the complex
nitrogen cycle. Because ammonia J pe indicative of
pollutlon and because it 1ncreas~s tke ch ine demand,

levels and is most toxic in this state. -
the more ionized ammonia is formed, and its toxicyty

decreases. Ammonia can exist in several chemica¥Y combinations
including ammonium chlorjde
Evidence exists that amng 1 toxic effect on all

aquatic life depending uUg
and the total ammonia con water., A
significant oxygen demand cak e microbial
oxidation of ammonia. Approximately ams of oxygen
are required for every gram of ah i that is oxidized.
Ammonia can add to eutrophication obl&ms by supplying
nitrogen to aquatic life.

Total Kjeldahlm(TKN) Total Kjeldahl nitrogen is
ammonia nitrogen or anlc nitrogen content in wastewater.
HHence, TKI nitrogen 1mpact upon a waste
arameter 1is thus an important
ntal impact of tannery

Qlved oxygen level,

measure of the
wastewater.

pH and Alkalinity

acidjfy or al¥alinity of a wastewater stream. It is not a

line i neasure of either, however, it may properly
be ate to control both excess acidity and

e in\water. The term pH is used to describe
the hy hyd.oxyl ion balance in water. Technically,
pH is tlhs concentration or activity present in a
given solub®d 1 nymbers are the negative logarithm of the

hydrogen ion &x A pH of 7 generally indicates
neutrality or a Dx ce between free hydrogen and free hydroxyl
ions. Solutions with a pH above 7 indicate that the solution
is alkaline, while a pH below 7 indicates that the solution

is acid.
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trol, pollution
rom corrosion,
pH levels of wastewaters entering the sewgrage stem must be
kept above 5. Waters with a pH below 6.
water works structures, distribution liz

to drinking water such as iron, copper, zinc, cadm'
lead. Low pH waters not only tend to dissolve metals
structures and fixtures but also tend to redissolve or
leach metals from sludges and bottom sediments. The

hydrogen ion concentration can affmgt the "taste" of the

Extremes of pH or rapid pH cha ert stress conditions
or kill aquatic life outright. : e changes from
"acceptable" criteria limits o terious to some
species. The relative toxicity* to.aquatis life of many
materials is increased by changes in pH. For example,
metalocyanide complexes can increase a th old in

toxicity with a drop of 1.5 pH units. Siml the toxicity
of ammonia is a function of pH. The bactericiddl effect of
chlorine in most cases / less as the pH increases, and it

is economically advantggeou o keep the pH close to 7.

7.0 and a deviation of 0
in eye irritation for the
will cause severe pain.

Alkalinity. Alkalinity is defineq
to neutralize hydrogen ions. It i
calcium carbong quivalent of the

he ability of a water
ally expressed as the
drogen ions neutralized.

Alkalinity i monly \caused by the presence of carbonates,
bicarbonate ide®y..and to a lesser extent by borates,
silicates, ic substances. Because of the
nature of the lkalinity, and the buffering
capacity of carbwsg Ater, very high pH values are

Excess alkalinity as exh 2d in a high pH value may make
water rosive to certain Tetals, detrimental to most
ic materials and toxic to living organisms.

t oM oxicity is used herein in the normal
scleptifi ensw _of ¥he word, not the legal.
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RATIONALE FOR THE SELECTION OF MINOR POLLUTANR PARAMETERS

Total Dissolved Solids (TDS)

calcium sulfate. Sodium chloride comes p s
removal of salt from the raw hides by washing,
salt added in the pickling operation. Calcium sulfate
from several locations in the tannery, but principally fr
the reaction of residual ammonium sulfate and sulfuric acid
with lime used in the unhairing prgsess. Dissolved solids

systems, and also for potential if t on stream life and
water treatment processes.

Chlorides (Cl)

chlorides. Used in conjunction with tota’ i xed solids,
this parameter indicates percentages of othe isgolved solids.

ethod relies on
the oxidation-reduction syvstel analyses rather
than on biclogical factors, it precise, accurate,
and rapid than the BOD test. st is widely used to
estimate the total oxygen demand (ulimate rather than

5-day BOD) to o the compounds i
based on the fAct that\orcanic compounds, with a few exceptions,

can be oxidi o5 rong chemical oxidizing agents under acid

L. demand of compounds that are
biologically cdeg ny that are not. Pollutants
which are measured M5 test will he measured hy the

COoD test ;



resources of the receiving water, but also b
potential health effects on aguatic life ang

sause of their
hans. Many

adverse effects, either singly or in co
about these compounds has increased as

systems of water purification are not effective in remov
these types of materials and disinfection such as
chlorination may convert them intoseven more hazardous
materials.

Total Volatile Solids (TVS)

Total volatile solids is an approxi sure of the
organic fraction of wastewater. i imarily useful in
analyzing the treatability of the wasbe Wi bological

treatment processes may, with proper design, beveffective in

pollution control.

irritation to the-gastrointestinal tiXct, causing diarrhea
and diuresis. a condition characterized
by dyanosis ich dan result in infant and'animal deaths,
can be caus rate concentrations in waters

used for £



Although described in the technical literature gimply as
phenols, the phenol waste category can includg W i
of similar chemical compounds. In terms of
control, reported concentrations of phenols
of a standard methodology which measures a
similar compounds rather than being based

identification of the single compound, pheno
benzene).

Phenolic compounds may adversely affect fish in two ways:
first, by a direct toxic action, and second by imparting
a taste to the fish flesh The toxi of phenol towards

lessened Phenol appears to act ag ROison causing
too much blood to get to the gillég ; heart cavity
and is reported to have a toxic th .1-15 mg/1.
Mixed phenolic substances appear to be e troublesome
in imparting taste to fish flesh ces a

concentrations for taste or odor in chlorinated wa%
have been reported as low %.0.00001-0.001 mg/l. Phenols
in concentrations of only/one paxt per billion have been

possibly death. A total dose o way be fatal.
i in waste treatment
facilities containing organisms acc to the phenol

concentration in the wastes.

ar%
_the T




Many microorganisms, pathogenic to humans and
be carried in surface water, particularly that
from effluent sources which find their way i gurface
water from municipal and industrial wastes.
associated with bacteria include bacillary
dysentery, Salmonella gastroenteritis, typ
paratyphoid fevers, leptospirosis, chlorea®
and infectious hepatitis.

<
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SECTION VII

CONTROL AND TREATMENT TECHNQOA
GENERAL

This section describes waste treatment technology ¢
available to achieve effluent limitation guidelines fo
leather tanning and finishing industry. Three approaches
presented effecting various degrees of pollutant reduction.
These approaches are: (1) in-procg methods of reducing waste
(2) preliminary treatment, and (3 ondary treatment.

Preliminary treatment (pretreatpentd i afined as wastewater
treatment on the plant site befgre did to a municipal
treatment system. Pretreatment physical-chemical
treatment and intermediate storage hgcharge into a

B necessary to
remove the
damage to
ge maintenance.
preliminary to treatment in municipal
applicable to an on-site or

suspended solids that resist treatment, prev
sewer lines, and reduce health hazards in sewer
Although it is defined a3~
plants, pretreatment i
other company-owned se

Secondary treatment is
remove organic material.
suspended solids is accomplis
well as some degree of nitrifica
Secondary treatment technologies
report. The second development doclgent which is to be issued
for BPT efflue i
will describe/these

fecOndary treatment, as
depending on the system.

treatment of wast dary treatment. In general,

i for tanneries discharging to

ss stringent than for plants that
waters. This is reflected in the

municipal sewer systems
discharge directly to sur

surve of 91 wet-process tanners that indicates 12 percent
of discharging to municipal systems have no
pPre ereas all direct dischargers surveyed have at

reatment. Further, 100 percent of the
e operating some type of secondary
treakgent ox equivalant. With increasing numbers of
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The infromation collection forms and questionnaj
and verification sampling visits of wet proces
following breakdown of current control practige
industry:

, site visits,
yielded the
n the tanning

Discharge to municipal treatment plants--
90 percent of tanners:

Preliminary treatment 88
Coarse screening only 20
No preliminary treatment 12
Secondary treatment 0

Discharge to surface water--
10 percent of tanners

No preliminary treatment 0
Preliminary treatment only 23
Secondary treatment 77
Lagoon tregtme 63
Activated /sludge 14
The wastewater characterisi\ banneries due to

several factors, as described
condition of raw hide, final p €s and process
equipment used (e.g., hide process ng agent, etc.
Basically the pollutants differ 11Xxtle ¥ those in

wastewaters of many other industries n be treated by

md V, type and

conventional methods--suspended solids wgdluction, oil and
grease removal Ql, and BOD5 reduction. Specific
constituents pecy ertain tanning processes, such as

The interrelation :
discharge, i.e. air, =61id waste, cannot be

treated. As an example,

plain sedimentation and sl G
product for land disposal. a/chrome tan process is being
used, th sgte may contain chromlum and care must be

sund or surface waters. The practice of
»ry within the plant should reduce the
sludge.
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Each treatment approach in this discussion is e
description of equipment, examples of systems
used, and reduction levels expected.

urrpkntly being

RELATIONSHIP OF PRETREATMENT TECHNOLOGY TO
OWNED TREATMENT WORKS REQUIREMENTS

Tannery wastes can and have created the following pro
POTW's:

* Jlarge pieces of scrap hide and leather clogging
or fouling operating equipme
* excessive quantities of haiy
scale, screenable solids;

*

wastewater flow surges;
* excessive loadings of susps A

solids and BOD5, consistent inN\gurges;
* odors, facilities corrosion,

* a potential future problem with dispo
sludges containing chrome.
* pass through of ay ia nitrogen

Each of these problems cgn be signifigantly reduced or eliminated
by applying pretreatment i sather tanneries. Fine
screening can be very effech i sair, fibers, and
scrap material from wastewate g equipment must be
more than a simple bar screen. g is available in
many different configurations, so of Which are particularly
effective on tannery type wastes. gple is the three-slope
ved wires using the
ithdraw the fluid

slurry which is stratified by controlled
ThlS method has been found to be hlghly
effective in contalnlng fatty or sticky

fibrous suspe L,n_use in the leather tanning
industry. Screedhd igment also/ must be installed, operated,
well.

Coanda or wall at t phenomenon to
from the under 14
velocity over

adjustme Qr mixing with a different neutralizing stream, the
waste create problems within the sewer or at the
treat-ent pH control mechanism of holding and mixing
varidus or oNdirectly adjusting the pH of the waste

is as a pretreatment technology.

Flow and™ 3 durges can be particularly disruptive to
biological t syg¢tems such as are used in POTW's, and they
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can be minimized by providing egqualization to smooth the rate
of flow or waste loading discharge. 1If space 1j tations at a
tannery preclude an equalization tank, discharge s hedullnq,
as practiced at one tannery at least, can redyce
of these surges.

provide a retention time and space for solids separaby
the waste stream can be very effective if designed and s
properly. Such a facility requires regular maintenance i
is to operate consistently and effectively.

If necessary, the potential problem o i sposing municipal

where a smaller quantity of sludge
concentration of chrome is more eagi
controlled environment. Chrome rewQvery use technology

: This substantially
reduces the chrome content of the waste a2nd of sludges

generated in treatment of these wastes.

IN-PROCESS METHODS OF REDUCING WASTE

In an appraisal of any play the manufacturing
cycle must first be invesyigated determine any modifications
which can reduce the was oncentration of waste
constituents. Particular ewxpha ven to reducing
those factors which would poss atment of the

total waste. 1In some instances Mredovery of materials
from process solutions can produce Qmies which will at
least partially offset costs.

It is not possible identify every po in the hide
preparation and - rrocesses where a modification would
reduce waste quaghtiti

Implementatlon of many potential
Cirgent upon the effect on the

A reduction in pollutants and~ e costs of waste treatment
often can be effected by™~he folYowing steps:

servation.
\.replacement of leaky or faulty equipment.
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7. In-plant treatment to remove a speci
constituent.

waste

While tanning operatlons traditionally hav§
on a batch basis, it is possible that more ¥ the

more effeciently on a counter-current continuous flow b3
and thus be more efficient in chemical and water usage. I
this way, maximum utilization of all active ingredients could
be achieved, thereby leaving only copcentrated wastes of small
volumes for treatment and disposal./ Sybstitution of effluents
from one process for make-up water/in Another generally is
feasible at some points within a Before this change
can be made, however, it is nece

potential for those which are problem pollus
used to advantage in industrial processes. I
example, it is possible to use dimethylamine as fepilatory
agent in the place of the fides which contribute heavily

to the problems of waste :
difficulties resulting concentrations of

process using extracts fro
have been lessened by recove of Lhose spent liquors

1. Encura
wats savl

practlc-

a continuous rinse to a batch rinse.
xset meters or timers to limit total

aters and rinses for process solution
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5. Use of processing equipment, such as hjide
processors, pumpable drums (rather th#gn
dumping), float storage tanks, and ofher/ reuse
equipment.

6. Recirculation of non-contact cooliy
such as for vacuum driers.

Tannery No. 1 has recently undertaken a comprehensive
conservation program. Through implementation of this p
total water use has been reduced by nearly 50 percent.
Installation of hide processors for washing the incoming
hides has reduced water use in this process 70 percent. By
reuse of process water in the liming arations, a savings of

25 percent has been accomplished. stdllation of paddle
vats and a recirculating flume arraghgepent following the
unhairing operation has reduced wa ashing 80

recycle and reclaim system using evaporatod use for
this process has been reduced 65 percent.
major water conservation measures indicate that
comprehensive water conservation program can substantially

reduce water use.

In recent years, the hide odified concrete mixer)
has proven to be an extreme
use. The number of hide procs n use is/increasing.

They are most widely used for ws i ingoming hides and
for beamhouse operations in hair ocesses. A summary
explaining the utilization of the hyde pXxQcessor in reducing
tanning effluent is given by Larsen->.

water use throug imi will be about 8.35 1l/kg of hide
i4 No. 2, which uses hide
processors for/fall O i om the raw product through

use is from 12.5 to® of hifle (1.5 to 2.0 gal/lb of
hide)®. Some tannerix § fted that hide processors
are used in the retan, fatliquor operations.

There are also reports of watéw/used in one process being reused
eparate processes. Tannery No. 3 uses the same
following their "modified pickle" operation
anning operations. Tannery No. 1 uses a
ycling the soak water following the

reused in retan

operatigns. Tannery No. 4 indicates that they
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are using bate wastewater for alum tanning make-up water®.
Tannery No. 5 is planning to recirculate approximately 20,000
gallons per day of treatment plant final efflyent water for
use in the delime wash water following the hZirNpulp process
and for wash water following the bate procegs®

Industrial waste problems are often complycated onydntensified
py the fact that faulty or obsolete process
in service without proper repair or replasegenty
personnel likewise can be a liability in waste dishqgal ke
large quantities of usable materials often are lost thgouah
careless or accidental spills or thronah evracciva Avainda
of liquids from hides as they are transferred from one
process to another. Acquainting operators with the importance
of eliminating these sources of wagtes often will simplify
waste disposal problems.

without adequate control measurws ofnatyc monitoring
equipment for detecting abnormal vels of {(selected

ard against

Y < For example,
abnormal and accidental discharges of concertrategd lime or

alarms installed on the effluent lines from these processes.
In addition to indicati
sensing devices can be, sperate recovery equipment.

tannery wastes and in redus effluent is
through reuse of water and CH and through
recovery of materials which ara 21ly Wwasted.

process chemicalg has been demonstrad™ed to be a method of
waste constitug Wction. A detailed summary of methods
available to e constituents by process
adjustments f# illiams-Wynn7.

There are a anneries that are using
recycle systems 3 ngunts of tan liquor that
reams. The Liritan process
employs such a technid nter-current flow of tannage
in relation to the hides~\_ In/most cases, some blowdown is
necessary to prevent the buhYd-up of contaminants in the

i byt i One tannery recovers this blowdown tan
centrates it in a triple effect evaporator
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and reuse of spent chrome tanning solutions. During
World War II, the reuse of chrome tan liquor ywas common
practice because of the scarcity of chromium/salks.

Tannery No. 6 has performed a study on the /freuse
tanning solutions. These tests showed tha

of chrome

reduction of leather quality®. The spent ™dn 1igw
this study was settled and sludge was drawn off the
bottom of the holding tank. The clarified solution wa
brought to the required concentration with chromium salts;
sulfuric acid, and sodium chloride. Because of the
sludge drawoff, this was not a complete recycle system,
however, a substantial portion was/re¢gycled and only a
small amount wasted.

Tannery MNo. 6 also, in this samé xamined the

Tests on recycling of the unhairing
performed on three separate occasions. gest
recycle time was two weeks. However,
concluded that since the concentration of waste mgterial
in the solution leveled off after a few days, thre
solution could conceivab be reused 1ndef1n1tely The

sludge from the bottom d® 5~percent of the
original volume remained. k., 0f the
sulfhydrate and the lime neédqed ft run was
available in that portion retad wse., After two

ctionable odor and
the amount of ammonia coming off wx considered

substantial.

Tannery No. 7,/a shearNng tannery, has been able to reuse
its chrome taf soiutjon yp to five times®. Because of
processing rquits, t chrome tan liguors are

not at preseni beindvJreused.

O reuse its pickle

is accomplished by adding
additional chemicals pris 2dding another load of
hides.

eports reusing retan liquors®. Tannery No. 9
the finishing o0ils®. Many tanneries are
their pasting frame water, either wholly
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of the chrome tan solution. If this waste sjyxeam enters
the total plant waste flow, it will be partyal removed
in the primary settling tanks when beamhou
added alkali increases the pH to at least
chromic hydroxide precipitate will be re
sludge. An additional quantity of chro
in secondary treatment with possibly some
remaining in the effluent. In order to minimize t
chromium content of the sludge and subsequent treatme
processes, chrome tanneries should consider installing
reuse, recycle, or recovery facilities.

PRELIMINARY TREATMENT

Preliminary treatment (pretrea j efined as those
operations performed on the wa gaif toymake it suitable

Oor a separate industrial on-site s&s
treatment system. The problems will Dbs
the longer sewer lines usually involved
a municipal plant.

except for
ent at

The need for preliminar eatment is based on the
following factors:

1. Removal of pd 0 pass through
a POTW inadequa2

2. Removal of caused stem upset
or hazards and of stem

obstructions or potemi damaging materials.
3. Effluent criteria.
4, Reductlon of load to seco
5. Sludge posal criteria.

it a wide range of pollutants and
pollutant céhbnce i Suspended solids vary from 300
to 14,000 :
mg/lG 15, .
150 mg/1 to 3,008Wng/1, “wi ayy average usually from 1,000
to 2,000 mg/l6 Gr S i i

be as high as 850 mg/ Ade and chromium concentrations

raw wastes. Normal

system, short-term high concentrations could

o biological activity. The high alkalinity
5. high pH) are caused by lime discharges

qtions. Such discharges are normally

appgars to be some evidence, according
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to one author, to indicate that both forms may be toxic!®,
however there is considerable uncertainty on/®™is subject.
Trivalent chromium salts are soluble in acid 1 neutral
solutions. At a pH greater than 8.5, trivs chromlum
will be precipitated. Total chromium condentra®™Nons of

20 mg/l or more are indicated as hardly
treatment systems®. The batch nature of{tafAnd
creates wide fluctuations in waste flows a¥d was
Such variations can be difficult to handle, and may
in over- or under-design of the preliminary and secondx
treatment units.

Significant reductions in suspendef
equalization of flows and waste refgth may be required
to avert overloading of biologi Yreatment units where

tannery wastewater is the major/co to a POTW.
Preliminary treatment operations i f one or
combinations of the following opera®d processes:

1. Screening

2. Equalization

3. Sulfide ox1dat10n

4. Plain sedimen¥a

5. Chemical tregtment
a. Coagul.tlon and sedsmentation

3) Iron sa%
4) Polymers
b. Carbonation
c. pH adjustment
6. Sludge handling and dispo

SCREENING

particles, wool, fleshings,
gcale particulates. While
onstituents, screening
problem. The highly

reducing undesi
creates a solid

at remote landfill opera Screening equipment includes
coarse screens (bar screen and fine screens, either
permame mounted or rotating with self-cleaning
mecpanisms. he exact contribution of screenings to

The principal function of screening
idbnable material which has a potential

sewers.
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EQUALIZATION

Equalization of waste streams is important/in fpretreatment
facilities. The volume and strength of wAste Ihuors vary
depending on process formulations and scphed ling )
tannery operations. Alkaline wastes ard
beamhouse operations, while acid discharge
tanyard. 1In order to produce optimum results in s
treatment operations, the equalization of flow, strends
and pH of strong liquors may be necessary. Although somé
oxidation may occur, no removal of waste constituents is

normally reported for equalizatioy:\Equalization basins

provide storage capacity for hydyauldAc balance. Auxiliary
i i d maintaining aerobic

conditions. Detention times should based upon
the wastewater generation patts and the
requirements of the secondary tre ili Basins

size and most economical at low ratios of helg to surface
area, subject to the need to conserve the heat “tontent of
the wastewater, for mo = fective biclogical treatment
system operation. Ta i wit h insufficient space for

ent loading. This
tannery is to
process

¢r discharge schedule
ic loading on the POTW.

option which is being use
schedule wastewater dumps
facilities in accordance wit
that is designed to smooth the?

SULFIDE OXIDATION

Sulfides in e beamh
problem in
which can

hydrogen s

se waste constitute a potential
ndling. If mixed with wastes
he sulfide-bearing wastes,

s is not accomplished
l1fides are more satisfactorily

removed through oxidat arious methods for oxidizing

oxidation.
chemical oxidation?®.
air oxidationl? 9 11,
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Direct chemical oxidation with ammonium persulfate and
ozone was studied by Eye?. Ammonium persulfgte
produced low removals. Ozone was most effedtivé
the expense of ozone-generating facilities/and
contact equipment negated further study®.

; however,
developing

Studies by Chen and Morris!! reveal that y
salts are effective catalysts when compressed air>s
temperatures is utilized. Manganous sulfate proved

at near-ambient temperatures. Chen and Morris!! found
that nickel, cobalt, and manganous ions are all effective

and predicted that potassium perma ate would work well.
Their best formulations achieve chmplete removal with short
contact times such as 15 minutes/ Kessic and Thomsom
obtained 95 to 97 percent oxida 1on des at short

contact times around 20 minute = ous ion as the
catalyst. These solutions were ve& 1 g and residual
sulfide levels between 0.3 and 1.0 m3 achieved. 1In

100 percent sulfide oxidation using high temperatpres, great
excesses of air and many different catalyst systgms. Among

chloride, activated carpon,; , ammonium
peroxydisulfate, and hydroguind Eye and Clement?

found that potassium permanganate p air, ozone, or
manganous sulfate plus ulfides

completely at short contach and 30 minutes.
In this study a first stage ¥ gmoved 80 percent
of the sulfide and a second st ‘ch reactor the rest.

An actual tannery waste reguired Qurs of treatment with
potassium permanganate and air. Bajley!? and Eye?®

ith manganous sulfate also proving
relative costs for the two catalysts

s will determine which
situation. Optimum results
o sulfide weight ratio of
employing catalytic

were obtained with™a
0.15. Pretreatment

In/ordg ; inilize dangers of potential hydrogen sulfide
rg¢lease : iminate the immediate oxygen demand exerted

in ‘ o ical processes, a catalytic oxidation

wastes.
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PLAIN SEDIMENTATION

non~flocculating discrete particles and flofable low-density

materials such as grease and scum. Tannery tes have high
concentrations of both suspended solids a regse . As was

shown in Table VII-1l, suspended solids r
from approximately 40 to 90 percent, whj
BOD5 can range from 30 to 60 percent. M
material removed is in the form of 1nsoluble llme
produces a voluminous and heavy sludge. Although gres
removals are not indicated, high removals are expected
surface skimmers installed in clarifiers.

Assumed to be typical for plain sédipentation units is the

full-scale operation cited by Syfheyland?!. The
suspended solids content of a sdde {leath@r tannery was
reduced 69 percent from 1,200 3 g/1 by

sedimentation.

Laboratory experiments by Sproul, et s
beamhouse and chrome liquors showed tha
sedimentation at an overflow rate of 24.5 dw m/ddy/sq m
(600 gpd/sqg ft) gave average removals of abou 2 percent
of suspended solids and~35 percent of BOD5. Pilot scale
show equallzatlon of

solids and BOD5 remova 50 percent,
respectively. Chrome 1 . 1 percent of the
total flow proved to be a ant for
composite wastes containing spended solids.
Overflow rates of 14.3 cu m/da (350 gpd/sq ft)
produced a 2 percent underflow cbdpcentkration.

Field operatiop > d to confirm these
removals®. i y units consist of two circular
clarifiers . yw rates of 18.8 cu m/day/sqg m

(460 gpd/sgfft) n awerage flow of 3,030 cu m/day

oerlod averaged 81,700 kg
prine cured hides per day for

hair pulp beamhouse Op i s followed by chrome tan and
finishing. The followimg avfgrage removals resulted®.

Influent Effluent % Removal

mg/1 mg/1
3,125 945 70
2,108 1,150 45
51 24 53
980 718 27
Alkalinis
CaCo3)
Grease 490 57 90
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Suspended solids and BOD5 removals were 70
45 percent, respectively. A low chromium
approximately 50 percent occurred. Highe

Theoretically, all chrome should precipiate as chro
hydroxide; however, a very small residual is expected.
Although chrome removal from the wastewater is desirable,
a sludge problem is created if proper disposal

precautions are not taken. The :
reduced 27 percent, reflecting sédiplentation of suspended
lime. Grease removal was 90 p

of some suspended particles from~he wasté stream.

> 90 percent)
and BOD5 (60 percent) are indicated with_equaldgzation and
sedimentation effluent concentrations are™ot reported
below 130 mg/l for suspended solids or 146 mx»{l/for BOD5
(Table VII-1). High chromium removals may result while
sulfide concentrations/ar As a

Chemical addition prior to sedimentiation has further
increased the removal efficiency primary clarifiers.
Chemical coagulation results in hyghey removals of
suspended solid BOD5, sulfides, ome, and alkalinity
through floc of colloidal particles. Alum, lime,
iron salts, ars have exhibited satisfactory

results. VII-2 indicate that suspended
solids re above 98 percent and BODS5
reductions i b0 99 percent are
achieved.

sedimentation has been
investigated by Sproul, at a cattlehide
tannery using the chrome pcess. Raw wastewater
indicate concentrations of BOD5 at 2,500 mg/1
solids of about 2,530 mg/l. The results
baboratory-scale investigation are shown
Other chemical coagulation results
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1. Use of an anionic polymer at a copfcegzgtration
of 1 mg/l resulted in a reductiop about
B4 percent in suspended solids ) percent
in BODS.

removals for suspended solids and BOD
90 and 67 percent, respectively.

3. Use of ferric chloride at a concentration o
600 mg/l produced average removals of 60
to 65 percent, respectiyely, for suspended
solids and BODS.

4. Ferric chloride coagula
effective in removal Af
than was adjustment
sulfuric acid.

tign was less
guspended solids

Alum concentrations higher than 500\(y
created a flog that would not settle.
6. Buffing dust/re ting from finishing
tanned hideg :

effective
In general, polymer addItion apid formation
of floc, minimizing the ne u¥ating equipment.

in the pretreathent influent are not
: in chemical units. Inconsistent
removals aré indi in the literature by

researchers ith pH adjustment to 8.0 an

upper limdt on i wayal may be 90 percent?S,

demand and averts hydrogen

Chromium will precIpj s a hydroxide at a pH greater
than 8.5. A 90—percen- rempval in a laboratory study by
Sproul, et al. 25 occurred™Ndt a pH of 8.0. Precipitation

freatment sedlmentatlon unlt is de51rable to

opexations described by Howalt and
Riffenburg and Allison??
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93 and 99 percent removals of color were obsgé
respectively. The exact mechanism of removA
the colloidal regions is not known; a phys/
process is presumed.

each of
P ical

In a thesis by Hagan3?, color removal through
coagulation and precipitation was investigated.
coagulation, inter-particle attraction created by
suitable polymers develops a large floc that tends to
settle at an optimum pH. Hagan also reported that the
common—-ion effect assisted in preciypitation removal.

The basis of this contention is tWat £he high hydroxyl

In

color vectors such as digallic &ci ontains

hydroxyl functional groups. Addy ; gulants and
PH control at this point may furthe Se the relative
efficiency. Laboratory results on a v tannery
waste indicate high color removals (94 hrough

with calcium hydroxide and an anionic polymer?
efficiency is dependent qn pH control around 12.

In general, consistent i with coagulants are
limited to suspended s

sulfide and color. BODS5 ction of
that portion of the BOD5 ex in the cglloidal or
suspended form. Soluble BODS i ; 40 to 50
percent of the total BOD5®. remdval

efficiencies may have resulted ihefficient control
of the physical-chemical operation ,

operator attenti to be successful.
CHEMICAL TREAPMENT--CARBONATION
wastes. 1In 4;;;2 ioxide reacts with
lime to form caXgjiur ich has a solubility of
line structure of the

ffective surface for
Suspended solids and BODS

adsorption of organic ma
are both reduced.

Stag ning 8 to 12 percent carbon dioxide,
ob¥aing fuel combustion process, can be used.
I into the waste stream requires a

su sytem and reaction vessel, and
conti1 \on pf the boilers. .
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recorded.

Field data from Tannery No. 3 indicated high redb
in suspended solids, BOD5, and total alkalinity.
flows from the cattlehide vegetable tannery were 1,700
cu m/day (0.45 mgd). Primary clarifier overflow rates
were about 20.4 cu m/day/sg m (500 gpd/sq ft) for a
chemical system utilizing flue gag erbonation and a
combination of iron salts and polymers. (Sulfuric acid
was also used to assist gH contyol The following
removals were indicated?

Pretreatment Pretreatment
Influent % Removal
mg/1

Suspended 2,110 95
Scolids
BOD5 84
Total 100
Alkalinity

(as CaCo03)

Carbonation is attractive reatment

Removals are
, for suspended

cost of piping from the plant bdy
high, under proper operating cond
solids and BODS

pH ADJUSTMEN

has been required to

system. Normally, this
g sulfuric acid, lime or
aise pH as required. This

has been accompli
sodium hydroxide to

with a pH sensing and cont

SLUDGE HAND G AND DISPOSAL




sludge lagoons,
land,

landfills,

Some attempts have been made to
ultimate disposal, with varying
principal dewatering technigues
vacuun filtration, and pressure
have appeared to meet with less
filters or pressure filters.

Reducing the moisture content of s
drying beds has also been successf

This is particularly attractive
where land area is available.

Conditioning and stabilizing a mixed
tannery sludge using heat treatment pPYs
where about
the waste flow is tannery waste.
a stable end product from a biological standpoci

employed at Tannery No. 116,

be incorporated into a landfill

alkaline sludge, it has
trivalent chromium may be
Apparently,

type of chemicals requd
characteristics of the s

on plants o through /leaching,

supplies.

dumps,

and spreadj

dewater s

success.
include cen rifuga
filtration. Centrifun

success than vacuum

by spreading on
some areas.
to

One

or spread on the “land.

with tannery waste is the

equipment, sludge is
ric salts and lime or
The guantity and

ed of on the land, taking advantage
Qr agricultural purposes.

One

on ground or surface water
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Use of lagoons, drying beds, landfills,
all require key attention to the envirof

or organic materials to the groundwater supplies o
surface waters. Proper controls must be taken to ens
that these conditions will not develop.

Spreading tannery sludge on the l1AnMd may also be a
potential problem from the standpoipt of bacteria present.
However, with the high amount of ljme waste commonly
found in most tannery sludges,

dosages required prior to dewd is usually

Z high pH to
afford some degree of disinfection. cases, it
RH of about
11.5 or greater for about two hours or mo to effect proper

controll.
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SECTION VIII

COST, ENERGY, AND NONWATER QUALIT
SUMMARY

Pretreatment cost estimates are reported
representative size groups within the subcategorle
leather tanning and finishing industry. The plant si
division is based on number of hides/skins handled as a
raw material. This division of the industry subcategories
does not imply the need to categopy®ke according to size.

Aoading and there
¢ increases. The
< ~oes in larger

plants obviously reduces the unit cost ¢ 1
pretreatment for each hide. These differe e significant
and single-value average costs for each subclategpry
irrespective of size would have distorted the
information.

Wastewater treatment i b~is primarily a function of
total wastewater flow it of production for
waste treatment will var i ¢ment cost and the
production rate Therefore teggry treatment costs
have been estimated on the ba cal" plants for each

wastewater flow rate
~1. The operating
based on information
from this stydy and the study of the economic impact of

an average production rate and wis
as indicated by the data in Table

pretreatmen Tannery production ranges,
in hides/s rare determined for the various

plant sizes\J act study on this industry
The midpoint g of prg@uction specified for each

size was used as™%
size plant. Wastewas data collected in this study
were used to determine i flow rates per unit of
productlon. The total £f1d as then calculated by

this latter figure by the average production
The average hide or skin weight is based
the tanneries in each subcategory. The
oad for each subcategory is reported in
kport. The raw. waste load _per unit

size whxihin e subgdategory.
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A capital investment will be necessary for abqQut 50 percent
of the tanneries in the industry to achieve fthe)pretreatment
standard, as indicated in Table VIII-2. 1

categories is indicated in Table VIII-3.
indicated in Table VIII 2 is based on i

requirements of each plant in the sample of each category
then subtracting the number of plants with adequate
facilities in place, as reported imthe questionnaires
submitted by the tanneries. The Aumblers of plants
determined in this manner were then /related to the total
number in the sample of each caftegofy of fghe industry as
the percentages indicated.

The cost to achieve the pretreatmemg _stand
the use of batch catalytic sulfide oxks
cost to the tanning industry is estimated
distributed as indicated in Table VIII-5, td ach'eve the
draft recommended pretreatment standard.
cost related to total apmual production of the tanneries
involved varies from 1

d is based on

hide to construct the /suggested climinary treatment
system.

The investment cost for th atment system
is estimated at $12.2 millio i i sed upon the

eening, pH control,
and flow equalization in additiom\to sSylfide removal, as
judged necessary by the specific tawmpefy location and
the circumstan the affected PO The combined
system is not/required by the draft recommended

2 N ggested as a means of minimizing
municipal syste due to tannery waste and of

complying discharge ordinances
The additions to~Qperat otal annual cost for
tanneries implementy de removal for the

Table VIII -6. The effect\gf/economies of scale
is pac ularly evident in the difference in
i tween the extra small and the medium

operatio

97



Table VIII-2.

| " Percentage of Tantwgies t
' Category Aﬁi Be Using Sulfide Remdua

75

AN U~ W N

TN
iT/Eal /I\ndushi | 51

L ..
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Table VIII-3,

Capital Investment Cost Estimate fo

to Provide Sulfide Removal Technolpgy

E3yh Tannery

Capzizi/ﬁﬂxgziéeﬁbﬂkfii
Jan y 19 Dollars

Category Plant Size Sulfide ReﬁBVaJ
1 Extra Small 40,000 ‘\\\\\\\
Small 61,000
Medium 78,000
Large 91,000
Extra Large 112,000
WA
2 Extra Smallg‘\\\\
Small
Medium
Large
EXM 112,000
3 tra Small 40,000
Med? % 70,000
Large 91,000
4 Medium \\\\\\ 78,000
Large NR*
5 dium-Sides NR
<:f“\\ Medjium-Splits NR
~
\J Extra Small NR
NR
63,000
NR
63,000
NR
NR
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Table VIII-4.

Percentage of Tan
Additional Pretr

That May Install
tmefit Components

l Percentage of Taﬁhe{égz Used(%:gfstimate
1 _Combined System Costs for h Pret tment Component

§ Category Screening : pH Contro;\\\\$\\Eq:§i§;ation AJ
) i o

| 2 f 43 10

| 3 50 0 .

' 4 .1 plant 0

E 5 | 77 0 '

6 | 75 0 f
7 | 33 0
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The pretreatment requirement will not only mj
hazards for municipal sewerage system perso
facilities but will also minimize potential/ odgr problems
associated with a sulfide pollutant in wa
publicly owned treatment works (POTW).
and grease removal from tannery waste wi
properly designed and operated POTW's.

pimize sulfide

a problem, the municipality may require chromium remow
at the tannery. This reduces the problem for the
municipality, facilitates the achievement of water quality
based chrome limitations, and presmuably reduces the total
volume of chromium-containing slugd o be disposed of.

"TYPICAL" PLANT

can be used, if necessary, by all the subcategories
of the industry A hypothetical "typ ddel plant
was constructed for each size in each sub as the

for the application of pretreatment systems. “$ife costs
were estimated and, in addition, effluent reduction,
energy requirements, ater quality aspects of
pretreatment were det

in Table VIII-1.

TREATMENT AND CONTROL COSTS

In-Plant Contrgd—€sesgts

The cost of
controls, e
function o

in-plant modification and wastewater
am segregation, is primarily a
situation. Building layout

and construc ely digtate what can be done,
how, fgr such modifications are
not included in an imates for pretreatment
Therefore, upon application of

loyer volume, WmQre concentrated waste streams.
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Capital Investment Cost Assumptions

previously for "typical" model plants in tegory.
Investment costs for specific pretreatmq
are largely dependent on the wastewater
load.

The actual component cost estimates are based on unit
cost curves. The following assumptions are reflected
in the capital costs:

* Costs are expressed in JAnugs
* Expected accuracy for these

y 1, 1976, dollars.
concegRrtual-type

* All design specificatio i drepared by
an outside consulting engi i cordance
with applicable codes.

be done by in-plant labor or maintenan

people.
* Engineering co ot included in cost
estimates, but ¢tion contractor's

The capital investment cost
report will tend to overstate ual cost that tanneries
will incur in installing the sug technology. For
example, a pollutlon control consu to the industry
reported that knowledge no tamhery had used an
outside contrZctor to\puild waste treatment facilities,

but that the/faciliti at each tannery had been built
with in-houge 184 This would represent a substantial
cost saving s other investment cost
reductions avaj he resoprceful tannery in design,
construction, i pretreatment technology.
These reductions can -ccurately defined or predicted

nor is the effect of sem inctuded in the cost data.

estimates for the other pretreatment
use by tanneries. Table VIII-9 shows
ance and annual costs for a combined
including sulfide removal. These costs
ce information by tanneries or
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Table VIII-7. Capital Investment Cost Estimate ach Tannery
to Provide Optional Pretreatment/ Technology

: Capital Investment Cost, danufxy 1976 Dollars
- Ontional Combined System, COmpdnent gnd TotalNCost
: ; Flow N
Category| Plant Size Screening | pH Control Equalization NI‘bgal** 7
1 Extra Small 5,000 NR* 36,000 81,00
Small 13,000 . 52,000 75,000 201,000
Medium 26,000 . 120,000 301,000
Large 41,000 391,000
Extra Large 70,000 542,000
2 Extra Small 5,000 45,000
Small 13,000 201,000
Medium 26,000 224,000
Large 41,000 132,000 i
. i
Extra Large 7QLQOQ/~\\\i§gLDOO {230,000 542,000
3 Extra Small 7,000 NR 83,000
Medium - 22,000 NR 162,000
Large . 33,000 NR 124,000
4 Medium I MR NR 78,000
Large lﬁ 41,000 ‘ NR 41,000
5 Medium-Sides 000 34,000 AV NR 40,000
iMedium-Sp¥its 14,0 53,000 . NR 67,000
6  iExtra Sphll Q)ooo\\ 23,000 NR 26,000
) I
{ Small /000 Ek , NR 39,000
| :
| Medium 15,000 8,900 NR 136,000
| i l !
{Large 338Q0 R | NR 33,000
! f
7 IExtra Small 15,006\\\\\\Jz§,ooo | NR 136,000
41,000 99,000 { NR 140,000
Large . 70,000 . 130,000 | NR ' 200,000
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municipalities considering the use or the reg
of such pretreatment facilities. These cos
on the same assumptions as described previg

Annual Cost Assumptions

The components of total annual cost are cayital
depreciation, and operating and maintenance costs
include energy and power costs. The cost of capital
estimated to be twelve percent of the investment cost.
This cost is an estimate of the weighted average of the
cost of equity and of debt financi throughout the

industry. Operating and maintenapce xost includes all the
components of total annual cost ¢ pt cost of capital

and depreciation.

The depreciation component of ann
on a straight-line basis, with no S= alue and a

The labor rate for 0&M man-hours was set at™%
plus 50 percent for burden, supervision, etc.,¥Yased on
information from the indgm Electrical power cost
was estimated to be 2. per kw-hr. Other costs,
including materials a are based on additional
unit cost curves. TheNQperagd gas assumed to be

the variable numbers of da
industry--5, 5.5 and 6.

ted by the

ENERGY REQUIREMENTS

ts for tanneries¥vary considerably

The energy req
2 This variation is due to the

ical energy and 3,560 kg cal/kg of
/1b)\for steam. The energy requirements
ypproximate five to ten percent of
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NONWATER POLLUTION BY WASTE TREATMENT SYSTEM

Solid Wastes Characteristics. Solid waste fro
tannery with a wastewater pretreatment/t
system may include any or all of the fo

Fleshings

Hair

Hide trimmings
Tanned hide trim and shavi
Leather trimmings
Buffing dust

¥ % % ¥ % ¥ ¥ ¥ F*

and the quantity of each type of waste genexqted /depends
upon the volume of production at the tannery.

Tanneries which genera hings and hide trimmings
normally sell these w3 ;
5 Since these waste
materials are highly putxesc? i lection is
required. Very small tann® i
hundred hides per day often N i sghomical to sell

Most vegetable her tanneries and 4 few chrome leather
tanneries remgve hair\from hides using a hair-save operation.
At these tanper hair is washed, dried and baled,

and subsequgntl ; d by-product. Use of the hair-save
method 1is the hair-burn method.

As noted in

Qcated in the northeastern U.S., are able
gaterial as a by-product. By-product
ure of fertilizer, chrome glue, hog
eather board. The majority of this
is disposed as solid waste.
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A recent study estimated that the total gquan
disposed solid waste generated by the leath
finishing industry in 1974 was 203,000 metrdAc
distribution of the total quantity of was
four major waste types was as follows:

ity of land-
tanning and

Type of Waste Quantity*
Wastewater pretreatment/ 122,000
treatment residues
(screenings & sludge)
Tanned hide trimmings
& shavings and leather
trimmings

71,000 35

General plant waste 3
Leather finishing 2
residues
*metric tons generated in 1974
Treatment and Disposal. Approximately 60 ps of the
wastewater treatment residues produced come freg/ chrome

leather tanneries with
pretreatment/treatment
tanneries with secondas

imary and/or secondary wastewater
ities, 20 percent from chrome
ber treatment systems.
dge from chrome

dewatering may be accomplis gravify or mechanical
means. Gravity dewatering (% A tling) is
relatively uncommon; however, drying beds on the
tannery plant site are used by sdge tagners. Mechanical
sludge dewatering is normally acco hed using vacuum
filters, centrigu , or filter pressés. These three
mechanical de techniques have all been found to be
effective in/producing \sludge cakes ranging approximately
from 10 to ids. There seems to be a
preference due to the slightly drier
(40 percent




Sixteen landfills which receive tannery wastesawere visited
during a recent EPA-sponsored study32. Most Af Yhe operators

sludge with domestic refuse in proportio
the combined material to be worked by norma
equipment.

The different types of solid waste disposal facilities
utilized and estimates of the proportion of the total
quantity of tannery solid waste goipqg to each type of
facility are shown in Table VIII-9 s shown, nearly

g landfills or dumps.

sludge disposal. A small percent angeries operate
their own disposal sites. Tannery-o0
are usually associated with vegetable
and are the result of the plant's remote Iecation~or the

Most tannery solid wastg is land disposed contains
substantial concentratijons of trivalent chromium (up to
several percent on a weh and in many cases,
copper, lead, and zinc as , the "typical"

concentrations of certain cogsti i annery sludge
ludge from

type which does

not normally contain significant s yetal concentrations.

The possibility
contamination gf ground, and surface waters may occur at
facilities whgre nery\ wastes are disposed of requires
that disposa siéZizge ca ully selected. Site topography
surfa across the site and the

type of waste which are generated
land disposal is thought to be an
equate disposal alternative.

are small enough~ths
environmentally ad
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Table VIII-10, Disposal Sites Ytilfz

General Category of
Disposal Site

Specific Type of g}ggggal Site

Percent of

Waste Disposed

Landfill 60

municipal s 3

private sa 3

municipal enghweered* 5

private engineere 10

municipal converted¥* 20

private converted 14

on-site tannery 5

Dump 25

panicipal 20

1

4

Trenches or lagoons 9

municipal 4

private 4

on-site tannery 1

Certified*** ivate 6

A
*Engineered disposal tps which ot provide daily cover

**Dumps which ha been cove d to landfills without being engineered

***Certified hazardou

waste
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Table VIII-11,.

"Typical" Sludge Characteristics

Chrome leather tannery
pretreatment/treatment sludg

Chrome leather
annery sewer

Vegetable leather
tannery secondary

before after sump sludge treatment sludge
Constituent dewatering dewatefing (noﬁjh&mifered) (not dewatered)
Solids content 5-10 20—36\\\\4 3-6

(%)

Chromium (mg/1) 3,000-6,000 10,000-15,000 <5
Copper (mg/l) 100-150 100-200 <10
Lead (mg/l) 10-25 10-25 <5
Sulfides (mg/1) 20-50 =60 25-50
Phenols (mg/1) <10 <Y0 <1

*All values are on a wet weight basis
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Air Pollution

Particulate matter and hydrogen sulfide are
causes of air pollution from leather tanni
processes. Hydrogen sulfide is toxic eve

he /two potential

by reactions involving sulfide wastes from the unhal
process. The pretreatment standard requires sulfide re®
prior to discharge to municipal sewers and treatment.
should eliminate any air pollution problems that could result
from sulfides and improve the potenpgjally lethal working

conditions of workers in and aroungd icipal treatment
systems
The major potentlal source of air par matter from a

tanneries are adding buffing dust to sludye from

liquid waste treatment for disposal.

of gas- and oil-fired :
problems. However, with i ers, fly ash

emissions are a problem. can be kept
to a minimum with proper ded™ ibn. Dust
collection equipment may be ud< Phef control air

pollution. Wet scrubbers or elée tatic precipitators
are capable of providing in exces S
the fly ash. If a wet scrubber is ed/ the waste dust
slurry can be dis ged to the wastewdter treatment

system. Fly ag

be combined with tered sludge for disposal
Boiler flue dioxide when the fuel
burned in the i atains suffur. Some coal and heavy

fuel o0ils contain sulfur dioxide when
burned. Burning lo
sulfur dioxide air pol ion ppoblems. Gas scrubblng
devices for removal of su r /dioxide are now in the

development stages.

icant\increase in noise due to waste treatment
pukhps and air compressors. When such
inla low-cost building, the noise
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installation practices. All air compressory, alr blowers,
and large pumps in use on intensively aerat
systems, and other treatment systems as wg
noise levels in excess of the Occupationas
Health Administration standards. The indu
these standards in solving its waste problems.

<
8§
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SECTION IX

EFFLUENT REDUCTION ATTAINABLE THROUGH THE/APPLICATION OF
THE BEST PRACTICABLE CONTROL TEZHNOBQGY
CURRENTLY AVAILABLE--EFFLUENT LIMITATJYONS GUIDELINES

To be added later.



SECTION X

EFFLUENT REDUCTION ATTAINABLE THROUGH THE
THE BEST AVAILABLE TECHNOLOGY ECONOMICA
EFFLUENT LIMITATIONS GUIDE

To be added later.
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SECTION XI

PRETREATMENT STANDARDS

INTRODUCTION

into a municipal sewerage system for treatmext in »
owned treatment works (POTW) are termed pretreatment

designed and operated POTW.

Consideration was also given to t lowing in establishing
a pretreatment standard:

* The total cost of applicat of teclnology in

benefits to be achieved from suc
* The size and age of eguipment and
involved;
* The processes employed;

pretreatment tec and its relationship
to POTW's;

* Process changes;
* Nonwater quality enxiro al impa

he determination of economic and
application of the primary or
be determined from the
pilot plant experiments,
within the industry.

PRETREATMENT TECHNOLOGY




IDENTIFICATION OF PRETREATMENT TECHNOLOGY

predominant industry practice in implementing this tech
involves manganous sulfate as the catalyst in a steel or

As pointed out in Section VII, addi
and control practices which should
management to reduce wastewater vg

h1 wastewater management
onsidered by tannery
tant loading,

paid, include the following:

* Appoint a person with specific ponsibility for
water management. This person shoui easonable
powers to enforce improvements in watex waste
management.

* Determine or esti water use and waste load
strength from pri Install and
monitor flowmetef£s in all jor water use areas.

* Segregate waste major in-plant
process, i.e., beam and retan/
finishing for subsegq atment bfgfore mixing
with others.

*¥ Collect unhairing waste s% reduce pH to
isoelectric point to precipitate\and dissolve
protein, and recover the protajin/as a valuable

by-produ
* Reuse, ¢r recove
from wgste reamg such as the sulfide containing
strean, féfi;xg tion, chrome tanning solution.
* Provi ly schedwled maintenance attention
-olld wagte handling systems
throughout he opexrat day . A back -up screen

active chemicals for reuse

the municipal wa tment system.
* Use more care in un¥qQading, unfolding and otherwise
eparing hides for first process step to minimize
antry into the sewers.

employees aware of good water management
encourage them to apply these
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IDENTIFICATION OF PRETREATMENT TECHNOLOGY

predominant industry practice in implementing this tech
involves manganous sulfate as the catalyst in a steel or

As pointed out in Section VII, addit¥ionAl wastewater management
and control practices which should onsidered by tannery
management to reduce wastewater volumé Autant loadina,

paid, include the following:

* Appoint a person with specific lity for
water management. This person showd easonable
powers to enforce improvements in watex waste
management,

* Determine or esti
strength from pri

water use and waste load
Install and

monitor flowmetefs in all Oor water use areas.
* Segregate waste from eash major in-plant

process, i.e., bea , ~and retan/

finishing for subseq atment bgfore mixing

with others.
* (Collect unhairing waste s¥% reduce pH to

isoelectric point to precip\tateN\and dissoclve

protein, and recover the protain/as a valuable

by-produ
* Reuse, ¢gr recovdy active chemicals for reuse
from wgste reamg such as the sulfide containing
strearn, féji;Eg tion, chrome tanning solution.
* Provi ly scheduwied maintenance attention
for scr@eping and ~011d wa
day . A back -up screen

fte handling systems

* Use more care in ung
eparing hides for first process step to minimize
antry into the sewers.

employees aware of good water management
encourage them to apply these

122



Such practices are feasible and may be economically attractive
by reducing municipal water and sewage charges/bedause of
lower flows and waste loadings.

RATIONALE FOR THE PRETREATMENT STANDARD

Section 307 (b) of the Act and as it applies to the waste
contaminants in the raw wastewater from leather tanneries.
Incompatible pollutants are specifically defined in the Act
as those pollutants which either intexfere with or pass through
inadequately treated. Among the pollutints in the raw waste
from tanneries, BOD5, TSS, oil and /Qredse, total chromium,
sulfide, and ammonia, are present /in gufficiaent concentrations
to represent potential problems

technology based analysis, it was any Jjoint
municipal-industrial POTW will includws i and secondary

to effectively

Aracteristics
haracteristics

including adequate consideration of the specils
of industrial wastewaters present, such as those
of trannery wastewater.

that the BODS5 and TSS fold ingtannery-wastewater are compatible
with properly designed and seconda biological
treatment (i.e., activated s :§§§f770p ratipg data from four
joint municipal-industrial POTWNs trea :

tannery wastewater indicates that\inflwent BOD5 and TSS
concentrations, which range from 2 3

concentrations mg/l to 65 mg/l an¥ 11 mg/1 to 75 mg/1,
respectively.
not indicate a ivit¥ to a maximum level beyond which the
wastewaters we Y ively treated, and therefore no

specific treak
performance.

Similarly, o0il and gres
found to be removed to leve)s, presumably by a combination
of skimming in primary igrs and biological oxidation

in seconds treatment facilitlies. The performance of one POTW

which pnsive data indicated a typical influent oil and
grea ion of 93 mg/l and an effluent concentration of
4 mg/l. onsidering this performance and the nature
of 1 ' being discharged (i.e., primarily animal
and/o igi\) no pretreatment limitation is necessary.
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biological treatment systems in use as seco
The same data reveal that chromium is remo
effluent concentrations from wastewater in

to very low levels is independent of influent concentration.
Optimum removal of chromium in primary clarifiers occurs at a
pH of 9 or slightly higher. Residual -romium is removed with

incompatibility is evident from the data and information
collected on POTW operation.

The hazardous nature of hexavalent chromium g _gene ally
accepted. The use of this type of chrome was
two tanneries of about 100 _in the sample. These tanneries

use the older "two bath" method as described in

Section III. As noted ip ription, hexavalent chromium
is reduced in the tanni serefore should be present
in only trace amounts in ~

a chemically reducing envirowmen presence of
significant amounts of organi data available
from all sources indicated hexavalent Chromium if present
to be in only trace amounts, but u % hot at all. The

actual presence of hexavalent chrome mannery wastewater is
difficult to gquantj very accurately ause of the character
of tannery wastewater and because no acceptable analytical

1. Sulfides astgwater streams, sewers,
and POTW components af a certain pH to form

sulfide which has a threshold limit

10 ppm in air. Reports occur

y about the deaths of workers in

ly caused by hydrogen sulfide

imilar reports on the deaths of

e noted in public record during

of khis study. These accidents can
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occur in the confined spaces of the sewer system
and in low protected spaces in the mupichpal
treatment plant. This is a totally

sulfuric acid which is highly corr®
sewers and treatment plant eguipment, short
their operating life and creating maintenance
pProblems and downtime when the system is not
able to operate as needed. This effect also
seems to fit as an interferegce.

3. Sulfides produce hydrogen 1
certain fairly common condi
treatment processes. Th obnoxious
odors and people are ab ]
concentrations in air. onic ®dor/ problems

may be the solution to such a proble
is surely an interference.

treatment systems which ed and operated. No
logical explanation or sel y could be
found to account for this ph Efflu nt ammonia
concentrations of 100 mg/l or : found. However,
there is no end-of-pipe pretreat echnology which is
practicable and readily available ®x qve ammonia. In-
plant control methods are not readil\\avgZilable either since
acceptable substi for ammonia comp¥unds in the bating

process have no nd. Therefore, while the problem
of inadequate ammonia is recognized, there is no
technical or basis for an ammonia pretreatment

limitation at{this this problem will be addressed
SI1ZE, AGE, PROCESSES LOCATION OF FACILITIES

The processes employed;;\ﬁiigéZent size tanneries within each
subcatego are basically sim¥Mar. Furthermore, the factors

and processes employed do not affect the
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TOTAL COST OF APPLICATION IN RELATION TO
EFFLUENT REDUCTION BENEFITS

Based on information contained in Section VIAT o his report,
implement pretreatment is estimated to be
Assuming achievement of 1 mg/l of sulfides

The capital investment cost of such a reduction amounts to
per kg of sulfide ($1.35 per 1lb), calculating this figure on
the basis of the sulfide reduction t would occur in one year.
Potential life savings, protection ¢gf plblic property, and

from implementing the pretreatmen or which it is
difficult or impossible to assig

The requirements of publicly owned treatment ks /(POTW's)
concerning influent wastewaters should be based
limits specified by their pective discharge permits, on
the type of treatment sy g
in the POTW, and on the (@ commercial, and
residential dischargers system. These
requirements should be embddied ipal ordinances
governing discharges into the fs. However,
municipal sewer ordinances now ¥ A based on four
primary sources:

ineer's recommendidtion,
ther nearby community,

* % % *
Q
Q =
=3

- e
o
b
(-f-
™

wastea to be treated. However,

ici ities with tannery waste are

d rewritten to reflect their
Enforcement of any sewer

probably continue to be a problem. Most

of instances of specific requirements
tannery waste discharges into municipal

126



systems. These decisions have been made at thepslocal level
where consideration of many relevant factors hj en taken
into account. The effluent requirements impoged /An the POTW
are not compromised and frequently an optimuy epmic balance

consideration of POTW discharge limitations and treatme
capability relative to incompatible pollutants, raw waste
characteristics of the industry, and effectiveness of pretredtment
technology. There are two pollutant in leather tannery

wastewater that require discussion i
aspects of pretreatment technology defined above--chromium
and sulfides.

form, reduced to the trivalent form
used as the tanning agent. Chromium no
purchased in the trivalent form by leather
chrome is highly toxic to most life forms at dqw coficentrations
in wastewater. The tanning industry is aware o
shifted its use of chrome gqQ_the trivalent form.

Alkaline precipitation of Qecurs readily. Chromium
removal also occurs in sdgond al treatment systems.
Monitoring for chrome in mdicil plant effluent is
not nearly as extensive as f0 Two factors

wgffluent. First,
ROTW occurs, then removal

treatment superj
or other proble re‘orted with chromium in the influents

Chromium is not i - 1ble po' utant for a POTW. A
decision to set no : it for chromium does shift
the chromium~containinhg e load to the POTW. This results
i oncentration of chromium-
containing sludge to be hand and disposed by the municipality

instead of the tannery.

however, did indicate the intention to establish
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Most municipal sewer ordinances collected duri
cities with a tannery discharge into the muni
"...no toxic or hazardous materials in suffi
cause problems..." or similar phrase. Of t

system specify,
quantity to
dinances

limit of 1 mg/l. Sulfides are removed by
treatment processes. However, the substantia

establish sulfides as incompatible, commensurate with thé\J{ntept
of the Act.

Several sources in the literature, dicated in Section VII,
describe the oxidation of sulfides # effective removal
technology, especially applicable j annery wastewater.
Catalytic oxidation is reportedly/hi S
and economical time requirements. dation approaches
100 percent removal. The literat s frequently
indicate the reduction of sulfides to \

only approach. The implication of these statem®s in the

in wastewater after sulfid idation. There is no limiting
low level concentration Qr an oxidation process in
this literature. Effluef{it reduction~sgported as a percent must

significance of the reductiox
may be related to influent leve emgfral of a specific
guantity of pollutants. The ti freméht for an oxidation
process will also depend on the toO% ight of pollutant
material loading.

plants and sufffcient dada is provided to identify the high/low
and typical copfce i for each plant and for the entire
group of 21 p/Zants i in Table XI-1. The average
maximum concensyation™is 101 mg and the average of the

sul fide concentrations of le than 1 mg/l1 and seven of the 21
plants a sample report minimum sulfide concentrations
of legs than 1. Effective pretreatment is being achieved

nge that would significantly affect
waste treatment system/requirements is waste stream segregation.
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Table XI-1.

Sulfide Concentrations of Tannery Wastewater

Sulfide Concentratdons{ mg/1

Plant Average / Range \_
A 135
B 66
; C 45
| D 49
'5 E 15 !
| F 4.8 0.16 - 17 ‘
. ¢ |
| H
. . |
J |
K |
: |
M |
N %
0
P
Q
R

- 38
- 804
- 0005

- 101
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economical
Peen mixed
Waste
kanneries on

This results in smaller volumes and usually morg
treatment than is possible after all wastes haye
creating a larger volume and lower concentratfon

the beamhouse and tanyard wastes. Other regy
recovery techniques that can be implementeg
operations can reduce total wastewater volu ading,
chemicals consumption, and perhaps produce a by-prod ue.

NONWATER QUALITY ENVIRONMENTAL IMPACT

The proposed pretreatment standard wi
potential hazards to life and prope
POTW's and the potential for odor
the POTW from the sulfide bearing

substantially reduce the
n sewerage systems and
probYems in the operation of
from tanneries.

Most landfill operators interviewed

ecent EPA-sponsored
study? indicated that dewatered tanné

ater pretreatment/

However, the possibility fhat Yeachate generation and subsequent
contamination of ground g gaters may occur at
facilities where tannery sqgsed of requires that
disposal sites be carefull opography must

should be able to contribute to tf{enuation. Operating
procedures should be employed whis i%] minimize percolation

hate collection

disposal are recommended

systems at landfills used for solid wasgts
- and surface waters will

to provide adequa urance that grounhd
be protected frq ination.
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SECTION XIV
GLOSSARY

Aerobic

A biological process in which oxygen is ed, for miw oorganlsm
respiration needs. Especially relating &Q % 3
process of waste matter in the presence o

Anaerobic

used for microorganism respiratio
biological degradation of waste m#a
dissolved oxygen.

eds. Relating to
in the absence of

Back

backbone and covering the ribs, shoulders,~and bu}t
(excluding the belly).

Bating

The manufacturing step ning and preceding
pickling The purpose is to delime the
hides, reduce swelling, p remove protein

That portion of the tannery where tha hides are washed, limed,
fleshed, and uphai when necessary prior to the tanning
process.

Belly

That portion of
representing the

Bend

That iQn of the hide representing the entire hide cut down

ount ox¥gen \required by microorganisms while stabilizing
decompobaple oXrganic matter under aerobic conditions. The

level of is uSua)ly measured as the demand for oxygen over

a standard fiwe-day feriod. Generally expressed in mg/l.
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Blowdown

The amount of concentrated liquor wasted i
in order to maintain an acceptable equilil
in any process liquor.

ecycle system

contaminants
Blue
The state or condition of hides subsequent to chrome ta

and prior to retanning. Hides in this stage of processind
are characteristically blue in color.

Buffing

Carding

disinfection purpose

Chromium (Total)

ligquid by avity“sedimentation (settling).
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Coagulant

sedimentation.

Collagen
The fibrous protein material within the hide which provide
the bulk of the volume of the finished leather and its

rigidity.

Colloids

do/not settle in a
emoved by Loagulation or

Microscopic suspended particle
standing liquid and can only be
biological action.

Color

A measure of the light-absorbing capacity of a~wAstewater after
turbidity has been removed. One unit of color is that produced
by one mg/l of platin RIRECL6.

—

Coloring

A process step in the tanne
hide is changed to that of tiwe
dyeing or painting.

Combination Tanned
]
Leathers tann with

initially chyomex>tanne
a RETAN) wi vle

Composite Sample

re than one tanning agent. For example,
followed by a second tannage (called

samples taken over a given time
le in order to provide a
average wastewater constituent
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Conditioning

Introduces controlled amounts of moisture He dryed leather
giving it varying degrees of softness.
Corium

The layer of hide between the epidermis and the £
called the dermis.

Degreasing

In pigskin and sheepskin tannerieg

solvent or detergent is
added to the drum containing wasled

Grease is removed

Deliming

The manufacturing step in the tanyard ntended to
remove the lime from hides coming from € Quse.
Demineralization

The process of removing ved minerals from water by ion
exchange, reverse osmg dialysis, or other processes.
Dermis

That part of the hide which
epidermis.

Desalinization

The process o removi dissolved salts from water.

Detention (Retedtiol)

'mé\zgrQ

The dwelling tewater ¥n a treatment unit.

Dewatering

The process of removing
sludges.

layge part of the water content of
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Drum

A large cyclinder, usually made of wood, in/whifth hides are
placed for wet processing. The drum is rofateS8
axis, which is oriented horizontally. Algo called

Dry Milling

The rotating of leather in a large wooden drum with nvo
chemicals or water. Dry milling softens the leather.

Electrodialysis

A form of advanced waste treatme which the dissolved ionic
material is removed by means of /a sgries Qf semipermeable
membranes and electric current
Embossed

A mechanical process of permanently impri

of unique grain effects into the leather s
considerable heat and pressure.

Enzymes

otherwise mar hide quality

Epidermis

Egqualization

The holding - g
and rates dischayge for

blending and hieveme

wastes having differing gqualities
Hhite periods to facilitate
ively uniform characteristics.

Tanners' Council of America
anneries using various types
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Eutrophication

nutrients,
principally phosphates and nitrates, found An tewater

Fatligquoring

A process by which oils and related fatty substances
natural oils lost in the beamhouse and tanyard processes.
Regulates the softness and pliability of the leather.

Finishing

The final processing steps perfoymed anned hide. These
i processes, and
gonverting the

hide into the final tannery product

Fleshing

The mechanical removal of flesh and fatty subst
underside of a hide prio
tanning, fleshing is of#y
process.

ayces from the
o tanning. In the case of sheepskin
somplished after the tanning

Float

igés, chemicals, and

The proper level or volume © ;
ocess unit (vats, drums,

water that is maintained in any
or processors) within the tannery:

Floc

Gelatinous magses -formed in liquids by the addition of
coagulants, Ky md hioldgical processes, or by particle
agglomeratia

Flocculation

The process of floc fos
induced slow mixing.

ormally achieved by direct or

hannel or conduit for conveying water or
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Grab Sample

A single sample of wastewater which will ing
constituent levels at the instant of colleg
to a composite sample.

e only the
5. contrasted

Graded Media Filter

A filtration device designed to remove suspended solid
wastewater by trapping the solids in a porous medium. 9
graded media filter is characterized by fill material ranglhg
from large particles with low specific gravities to small
particles with a higher specific g ity. Gradation from
large to small media size is in direction of normal flow.

Grain
The epidermal side of the tanned hi
the smooth side of the hide where the ocated prior
to removal.

Grease

A group of substances ifcludd fats, waxes, free fatty acids,
calcium and magnesium goaps, mimsxal oils, and certain other
non-fatty materials. sis will measure both
free and emulsified oils sgerally expressed

The grgase ana
and ses.
in mg/1l.

Green Hides

Hides which may be cured but have Yeen tanned.

Head

That part ich is cut off at the flare into the
shoulder; i ' ly covering the head of the
animal.

Hide

The skin of a relatively animal, at least the size of

mature cattle.

fer of ions between a so0lid and a solution
. A process used to demineralize waters.
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Ionization

The process by which, at the molecular leve Ftoms or groups
of atoms acquire a charge by the loss or gA
electrons.

Liming

The operations in the beamhouse where a lime solution
in contact with the hide. Liming in conjunction with the
sharpeners such as sodium sulfhydrate is used to either
chemically burn hair from the hide,Qr to loosen it for easier
mechanical removal. Hair burning/noPmally utilizes higher

chemical concentrations.

Nitrogen, Ammonia

A measure of the amount of nitroge
ammonia in wastewater. Expressed in

Nitrogen, Nitrate

A measure of nitrogen con&f.t:§:;€7nitrate An wastewater.
Expressed in mg/l as N.

Nutrient

Any material u
its existence

a living organi which serves to sustain
8, growth, replace losses, and provide
itrogen, phosphorus, and other trace
materials aye p essential to sustain a healthy
growth of md biglogical treatment.

Outfall

o #n ocean, lake, or river.
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Paddle vat (Paddle)

A vat with a semi-submerged rotating paddle/ ar angement used
for the mixing of water and chemicals witly the

pH

The reciprocal logarithm of the hydrogen ion conce
in wastewater expressed as a standard unit.

ppm

Parts per million. The expressiofl ol) concentration of
constituents in wastewater, deteyminkéd by the ratio of the
weight of constituent per millign weight) of
total solution. For dilute so)Yution® n3s essentially

Pasting

The process step generally following the re or-fatliquor
operations whereby the hide is attached to a smooth plate with
a starch and water paste~gnd dried in a controlled heated

vessel.

Pickling

The process that follows b € hide is immersed
in a brine and acid solution Rg/ skin or hide to

an acid condition; prevents prégipifgtion of chromium salts
on the hide.

Plating

The finishing exatiom\ where the skin or hide is "pressed"
in order to/maké Plating may be done with an
embossing s.textured effects into the
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POTW

Publicly owned treatment works, i.e., municypa
treatment system.

Pullerz

A plant where sheepskin is processed by removing tF
then pickling before shipment to a tannery.

Pulp

Method of unhairing in which depi to y agents are used to
dissolve hair entirely in a few

Retanning

A second tanning process utilizing e natural tanning
materials (chromium or vegetable extraw nthetic tanning
agents. Retanning imparts specialized p to the
leather. .

Reverse Osmosis

A process whereby watef is forced~fo pass through semipermeable
membranes under high p¥»essur i
membrane is relatively f
retained in concentrated £fd
and are wasted.

Qlids; solids are
#ide of the membrane

Sanding
A dry operation peréQrmed on the tann¥d and fatliquored hide
in order to aohi e desired surface texture of the leather.

Sedimentation

Clarification (sett

Setting Out
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Sharpeners

Chemicals (such as sodium sulfide and sodi
in addition to lime to assist in the unhaifing

fhydrate) used

Shaving

An abrasive, mechanical action used to correct errd

split.

Shavings

Shearling
A lamb or sheepskin tanned with the hair

Shoulder

That part of the hide s the neck and the main body of
the hide.

Side

backbone. Normally done to faddli e processing using
smaller equipment than would be
processed.

Skin

The pelt or/ski Q- als smaller than mature cattle; e.qg.,
pigskin, shiepski alfskins

Skiver



Split

A side which has been cut parallel to its st
one large piece of leather of approximately
and a thin, smaller piece of non-uniform
split.

gce to provide
orm thickness

Staking

Mechanically softens the leather by stretching and flexIng
in every direction. Usually done on automatic machines whith
move leather between rapidly oscil}qting, overlapping fingers.

Sulfide
Ionized sulfur. Expressed in

Suspended Solids (SS)

Constituents suspended in wastewater whi
removed by sedimentation (clarification) or

Syntan

Synthetic tanning matefials, gefexally used in combination
with vegetable, minerad, or formaldéhyde tannages. Syntans
are almost exclusively uded 1 tanning~xather than tanning

operations.

Tannin

The chemicals derived from the lea of bark, nuts, or
other vegetable rials used in theYvegetable tanning
process.

That portion ry in wilich the bating, pickling, and
tanning are per ides or skins.

Togglin

Method of drying in which sRins are kept in a stretched position

lips called toggles. The skln is attached to a
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Total Dissolved Solids (TDS)

The total amount of dissolved materials (org
in wastewater. Expressed in mg/l.

and inorganic)

Total Solids (TS)

The total amount of both suspended and dissolved mad
wastewater. Expressed in mg/l.

Trimming
The removal of the ragged edges a

and skins either before or after
accomplished by workers using k

ferior portions of hides
Aing. Trimming is normally

Trimmings

The hide and leather scraps produced as
operation.

trimming

Unhairing

The process where the hAir I®

emoved from the hide.

Volatile Solids

Solids, dissolved or suspe
and during stabilization exe
the BODS.

primarily organic
Ycant portion of

Weir

in a channel or tank which facilitates
Rf the water flow.

A control devi
measurement Q
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Multiply (English Units)

English Unit

acre
acre-feet
British Thermal Unit
British Thermal Unit/pound
cubic feet/minute

cubic feet/second

cuble feet

cubic feet

cubic inches

degree Fahrenheit

feet

gallon

gallon/minute

horsepower

inches

inches of mercury

pounds

million gallons/day

nile

pound/square inch (gauge)
square feet
square inches
tons (short)
yard

*Actual conversion, not a™m

CONVERSIONS

by

Abbreviation Couversion

ac 0.405

ac ft 1233.5

BTU 0.2

BTU/1b 0.£55

cfm 0.628

cfs 1.7

cu ft 0.028

cu ft 28.32

cu in 16.39

°F 0.555(°F-32)*

ft 0.3048

gal
gpm
hp
in
in Hg

psig (0.06805 psig + 1)
t 0.0929
6.452
0.907

Q. 9144
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Abbreviation

ha
cu m
kg

To Obtain (Mef

Metric Unit

hectares

cubic meters
kilogram-calories

kilogram calories/kilogram
cubic meters/winute

cubic meters/minute

meters

liters

liters/second
kilowatts

centimeters
atmospheres

kilograms

cubic meters/day
kilometer

atmospheres (absolute)
square meters

square centimeters
metric tons (1000 kilograms)

meters



