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ABSTRACT

This document presents the findings of an extensive study of
the rubber. processing d{ndustry .to develop effluent
limitations guidelines, Federai standards of performance,
-and pretreatment standards for the d{ndustry, to {mplement

sections 304, 306, and 307 of the Federal Water Pollution

Control Act, as amended (33 USC 1251, 1314, and 1316; 86
Stat 816). ) : r : o

Effluent 1limitations guide]ﬂnes contained herein set forth
- in the degree of effluent redyction attainable through the
application of the best practicable control technology
currently available and the degree of effluent reduction
attainable through the application of the best available
technology economically achievable, which must be achieved
by existing point sources by'July 1, 1977 and July 1, 1983,
- respectively. The Standards of Performance for new sources
~ contained herein set forth the degree of effluent reduction
which is achievable through the application of the best
available demonstrated control  technology, processes,
operating methods, or other alternatives.

The development of data and recommendations in the document
relate to the overall rubbgr processing industry which is
divided into four major .segments: general molded, extruded
and  fabricated rubber products, wet digester rubber
reclaiming, pan (heater), chanical and dry digestion
rubber reclaiming and latex-based products. The {ndustry
has been further subcategorizgd into seven subcategories on
the basis of the characteristics of ' the manufacturing
processes involved. Separate effluent limitations were
developed for each category on the basis of the level of raw
waste load as well as on the|degree of treatment achievable
by suggested model systems. | These systems’ include both
biological and physical/chemical treatment. ‘ “

Supportive data and the rationale for development of the

effluent 1imitations guidelines and standards of performance
are contained in this report. .
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SECTION I

CONCLUSIONS

There are three'major grourings
segment of "the rubber proces
encompasses. These ' groupings

materials used or products proﬁuped,
Extruded, and Fabricated Products; 2)

based Products.

Subcategories referred to withi
according to the corresponding S
Therefore,

_ small-sized General Molded, Extruded and
will be 1
subcategories will be referred t

this subcategory

'Subcategory E - Small-sized

P

in the fabricated and reclaimed rubber
sing industry which this report
L determined on the basis of raw
include: 1) General Molded,
Reclaimed Rubber; and 3) Latex-

n the development document are labeled
ubpart used in the Federal Register.

since Subpart E within the Federal Register refers to

] Fabricated Rubber Plants,
Fferred to as Subcategory E. The
o as follows: .

Leneral Molded, Extruded,

and Fabricated Rubber Plants

Sdbcategory F Medium-sized

General Molded, Extruded,

and Fabricated Rubber Plants

Subcategory G

Large-sized

General Molded, Extruded,

and Fabrjcated Rubber Plants

Subcategory H - Wet Digestion. Reclaimed Rubber

‘Subcategory I - Pan, Dry Dig

estion, and Mechanical

Reclaimed Rubber

Subcategory J - Latex-dipped, Latex-exﬁruded, and
> Latex-molded Goods

Subcétegory K - Latex Foam

For the purpose of establishing
Extruded,
facility size, as determined by
water flow_ rates and 1loadings
substantiate this breakdown.

final product, raw materials, plant age,

pollution equipment, and the

waters are similar within each

efflﬁent limitations, General Molded,

and Fabricated Rubber Products has been subcategorized by

usage of raw materials. ~ Process waste

and costs of control technologies
Factors such as manufacturing process,
geographical location, air
nature and treatability of the waste
size subcategory and further

substantiate the subcategorization.




e

Process waste waters evolved from facilities within Subcategories E,

F, and G include discharges of processing solutions, washdown of plant
areas, runoff from outdoor storage areas, spills and leaks of organic
solvents and 1lubricating oils, and vulcanizer condensate. Primary

pollutants (or indicators of pollution) in these waste waters are oil
- and grease, suspended solids, and acidity and/or alkalinity (pH).

Lead and COD are other pollutants of importance encountered in hose
fabrication which employs 1ejd-sheathed or cloth~wrapped cures.

To be controlled and treated, process waste waters must be isolated
from other nonprocess waste waters such as service water discharges
and uncontaminated storm runoff. Treatment of process waste waters in
a combined process/nonprocess system is ineffective because the
relatively large volume of nonprocess waste waters dilute - the
contaminated process waste | waters. Segregated processing solutions
such as anti~tacking agents can be containerized. Segregated oily
process waste waters can be treated in an API-type separator followed
by a filter coalescer. : : ‘

Reclaimed Rubber has been furither subdivided in this étudy based on

the process employed. Spbcategory H -~ WwWet Digestion Rubber
Reclaiming employs a wet process; Subcategory I° =-- Pan (Heater),
Mechanical, and Dry Digestion Rubber Reclaiming utilizes dry

processes. Process waste water flow rates and 1loadings substantiate
this subcategorization.

Process waste waters evolved by both Subcategory H and Subcategory I
plants include discharges of processing solutions, washdown and runoff
from all plant areas, spills and 1leaks of organic solvents and
lubricating oils, and discharges from wet air-pollution control -
devices. An additional process waste water evolved by the Wet
Digestion process (Subcategory H) is dewatering liquor. No additional
process waste waters are evolved in the dry processes (Subcategory I).
Primary pollutants (or indicators) are COD, o0il and grease, suspended

1

solids, and acidity and/or alralinity (EH) .

The technologies necessary to| control and treat waste waters from the
Pan (heater), Dry Digestion,| and Mechanical Frocesses (Subcategory I)
are similar to those employed| for the Molded, Extruded and Fabricated
Rubber subcategories. These include isolation of process waste
streams, containment of proce§sing solution wastes, and treatment of
other process waste waters for suspended solids and oil.

Treatment of processing waste waters from the Wet Digestion process
involves isolation and containment of processing solutions and the
recycle and. reuse of oil-contaminated dewatering 1liquors and
discharges from wet air-pollution equipment.

The Latex-based Products have been 'subcategorized based  on the
process, plant size, waste water characteristics, and treatability of

NS
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the waste waters. There are two subcategories: ‘Sukcategory J, the
latex-dipped, latex-extruded, and - latex-molded products; and
Subcategory K, latex foam. » . v .

Process waste waters evolved from both subcategories include product
wash and rinse waters and spills, and washdown from processing areas,
and runoff from outdoor stor?ge areas.  Primary pollutants (or
indicators) are COD, BOD, suspended solids, oil, and acidity and/or

- alkalinity (pH)}). 1In addition, zinc is present in process waste waters

evolved at latex foam facilities. When chromic acid is used as a
form-cleaning agent, chromium |will be present in the process waste
waters from latex-dipped or latex-molded facilities. —_—

The technologies identified to control and treat waste waters from the
production of latex-based products (Subcategory J and Subcategory K)
include segregation of process waste water streams, coagulation and
clarification of latex-laden was#e waters, and bioclogical treatment.
In addition, chemical precipitation of zinc in rinse waters at
facilities producing latex foam may be utilized to comply with =zinc
limitations. :
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Process waste waters evolve

Extruded, and Fabricated Rubber
treated for suspended solids,
and pH. Limitations

technology currently availabl

SECTION II

RECOMMENDATIONS

i from sources within the General Molded,
Plants Subcategories should be
o0il and grease, lead (where applicable),

and standards for the best practicable control

e are based on raw material usage. For

In addition to the above 1limi
sheathed hose production are

Effluent . \
Characteristic

Maximum £

any one day

\

plants consuming 1less than| 3,720 kgs/day (8,200 1lbss/day) of raw
materials these are: .
Effluent _ Efflhent )
Characteristic Limitations
Maximum for Average of daily
any one day values for thirty
: : -consecutive days
shall not_exceed
' (Metric units) " 'kg/kkq_of raw _material
0il and grease 0.70 | 0.25
TSS 1.28 | : 0.64 ,
PH oo v Within the range 6.0 to 9.0.
(English units) 1b/1000 1b of raw _material
0il and grease 0.70 0.25
TSS - 1.28 0.64 -
. pH ' Within the range 6.0 to 9.0.

tations, dischargés attributable to lead-
subject to the following limitation.

Effluent
Limitations

or Average of daily
values for thirty
consecutive days
shall not_exceed

(Metric units) kg/l

kkg_of raw_material

Lead 0.001

7 0.0007




(English units)'

~Lead

For plants utilizing wet scrubbe

as follows:

Effluent

. S . S s ————" S o —

Maximum for
any one day

31b/100

0 1b of raw material

0.0017

(Metric units)

TSS

2

e

(English units)

TSS

are: .

Effluent
characteristic

any

Maximum for
one day

0.0007

rs, an additional allowance for TSS is

Effluent
Limitations

Average of daily

values for thirty
. consecutive days

shall not exceed

kaskkq of raw _material
egquivalent
5.8 2.9
1b/1000 1b of raw material
equivalent
5.8

' 2-9

For plants consuming between 3,720 kgsday (8,200 lbs/day) and 10,430
kgsday (23,000 lbss/day) of raw materials the limitations and standards
“~ . .

Effluent }
Limitations

Average of daily
" walues for thirty
consecutive days

| : (Metric units)

0il and grease
TSS

pH

(English units)

0il and grease
TSS

pH

shall not_exceed

q_of raw_material

kg/kk
0.42 0.15
0.80 : 0.40
' Within the range 6.0 to 9.0.
1b71000 1b of raw héteria;
0.42 0.15 :
0.80 0.40
Within

the range 6.0 to S.0.




In addition to the above limit

ations, discharges attributablé to lead-

sheathed hose production are subject to the following limitation.

Effluent .
Characteristic

(Metric units)

Lead

Maximum for
any one day

Effluent

" Limjtations

' Average of daily
values for thirty
consecutive days

shall not_exceed

0.0017

kaskkg_of raw_material

0.0007

(English units)  1b/1000 1b of ~raw material

Le%d

For plants utilizing wet scrub

as follows:

Effluent
Characteristic

0.0017

Maximum for
any one day

0.0007

bers, an additional allowance for TSS is

Effluent
Limitations

Average of daily
values for thirty
consecutive days
shall not exceed

(Metric units) kq/kkq of raw material

TSS

| equivalent
5.8 . 2.9
(English units) 1b/1000 _1b of raw material
: egquivalent
5.8 2.9

TSS

Finally, for
kgsday (23,000

Effluent
Characteristi

plants using raw

material at a rate greater than 10,430

lbs/day) the recommended effluent standards are:

.

Maximam for
any one day

Effluent
Limitations
Average of daily
values for thirty




consecutive days
shall rniot_exceed

(Metric units) kqskkg_of raw_material

0il and grease  0.26 | 0.093
pH : Within the range 6.0 to 9.0.

(English units) ib/1000 _1b of raw material

Oil and grease ' 0.26 0.093
TSS 0.50 ' 0.25
pH , - Within the range 6.0 to 9.0.
In additioh to the above limitations, dischaiges attributable to lead-
— sheathed hose production are subject to the following limitation,
Effluent : Effluent
o Characteristic | imitations
e o , iy Lo e
3 ‘Maximum for Average of daily
: any one day values for thirty
i

consecutive days
shall not exceed

(Metric units) gg/kkg_gg raw_material

Lead : 0.0017 .. 0.0007

(English units) 1b/1000 lbﬁof raw material
Lead - 0.0017 ' 0.0007

For plants utilizihg wet scrubbers, an additional allowance for TSS is
as follows: . : ‘

- Effluent - . |Effluent
Characteristic Limitations

Maximum for Average of daily
any one day values for thirty
' consecutive days
shall not_exceed

{(Metric units) kga/kkg _of iaw'material
T eguivalent
TSS : 5.8 2.9
8

&l
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on the small plants in partici

——— e . Fa a2l - A . - L

(English units) lb/

TSS A 5.8

1000 _1b of raw material

equivalent

2.9

*»

For all three subcategories; BPCTCA; BATEA, and NSPS aré eduivalenﬁ
except for the allowance for wet scrubbers which for NSPS is zero, and

for BATEA is:

Effluent
Characteristic

Maximum fpr
any one day

Effluent
Limitations

Average of daily
values for thirty
consecutive days

shall not exceed

(Metric units) | kg/l

TSS g 1.0

(English units) 1b/

kkg_of raw _material
equivalent

0.5

1000 1b of raw material

7SS 1.0

are high. Compared to the cos
30 to 50 cents per pound),

the cost benefits to be de
waste waters by good hous
containment facilities or 1
treatment systent. In additio
process waters to navigable w
water analyses and permit rep

Process waste waters evolved
industry (Sukcategory H) a
solids, o0il and pH.
Limitations apd standards for

Effluent
Characteristic

Maximun for

equivalent
0.5

The incremental treatment costs to the small- and medium-sized plants

st of rubber raw material (approximately
the treatment costs appear to be a_burden
ular. This analysis underlines clearly
rived by complete elimination of process
ckeeping and closed spill and leak
by utilization of the 1local municipal
h, the elimination of direct discharge of
aters will eliminate the expense of waste
orting.

from the Wet Digestion Rubber Reclaiming

re contaminated with BOD, COD, suspended

BPCTCA are as follows:

Effluent
Limitations

Average ofidaily




any one day ' values for thirty
consecutive days
shall not exceed

.  (Metric units)  kgs/kkg| of product

- COD S -14.7 6.11
0Oil and grease 0.40 ) 0.144
TSS 1.04 0.52
pH ‘ ‘ Within the range 6.0 to 9.0.

(qulish units) 1b/1000 Lb of product

cob : 14.7  6.11

0il and grease. . 0.40 - 0.144
TSS 1.04 0.52
pH , Within the range 6.0 to 9 0.

For Subcategory H, no additional| reduction is 'recommended for the
limitations and standards on COD, suspended solids, or o0il represented
by the best available technology econcmically achievable or for new
sources coming on stream after the guidelines are put into effect. 1t
is recognized that no reclaimed rubber sources using the wet digestion
process are likely to come on stream. Reasonable alternatives to the
Wet Digestion ' process are the ¢fan, dry digester or mechanical
processes. These processes generate a less contaminated - waste water
and, according to industry spokesmen, are economically more favorable.

Process waste waters evolved from the Pan, Dry Digestion or Mechanical
Rubber Reclaiming . industry (Subcategory 1I) should ' be treated for
suspended solids, oil and pH. Limitations and standards for the best
practicable control technology| currently available are based on raw
material usage and are as follows:

Effluent. ' _ Effluent

Characteristic - J | Limitations
Maximum for | . Average of daily
any One day values for thirty

consecutive days o N
shall not exceed

(Metric units) kg/kgg_of groduct

0il and grease 0.40 o 0.1utb
TSS ' 0.384 . 0.192
PH : Within the range 6.0 to 9.0.

(English units)  1b/1000_lb_of product

Jopreavtn ”




0il and grease 0.40 0.144
TSS . : 0.384 0.192
PH - Within the range 6.0 to 9.0.

The following COD limitations may apply to pan, dry digestion, and
mechanical reclaimed rubber |processes integrated with a wet digestion

process. | 7
Effluent , ~ Effluent
Characteristic Limitations
) . Maximum for Average of daily
any one day values for thirty
- ) consecutive days
shall not_ exceed
(Metric units)  kg/kkg of product
| cop o 6.7 | 2.8

-4

i . (English units)  1b/1000 1b_of product
i cop - o 6.7 2.8 |

No additional reduction is recommended for the limitations represented
by the best available technology economically achievable or for new
sources coming on-stream after the guidelines are put into effect.

Contaminants in the process waste waters evolved from latex-dipped,
latex-extruded and latex-molded operations (Subcategory J) .should be
controlled and treated for|BOD, suspended solids, o©il, chromium, and
pH. The limitations and standards for the best practicable control
technology currently available are based on total latex solids
consunption and are-as follows: . ‘ _ :

Effluent Effluent

Characteristic Limitations -
Maximum for = Average of daily
any one day values for thirty

consecutive days
shall not_exceed

(Metric units) kg/kkg_of raw material

1t

0il and grease 2.0 0.73

BODS - 3.72 . 2420

- * TSS 6.96| 2.90
—— pH Within the range 6.0 to 9.0.

'

n




(English units) 1b/1000|1b of raw material

0il and grease 2.0 0.73
BODS 3.72 ' 2.20
TSS S i 6.96 2.90
pPH Within the range 6.0 to 9.0.

In addition to the above 1limitations, discharges attributable +to
chromic acid form cleaning operations are subject to the following

limitation. ,
., Effluent o ‘ Effluent -
! o Characterlstlc - Limitations o -
y Maximum for | Average of daily .
— any one day values for thirty

consecutive days
shall not exceed

. (Metric units) ka/kkq_of raw material
if : '

Chromium » . 0.0086 0.0036

(English units)  1b/1000 |1b of raw material

Chromium 0.0086 0.0036

No additional reduction is recommended for the limitations represented
by the best available technology economically achievable or for  new
i& sources coming on-stream after the guidelines are put 1nto effect.

Contaminants in process waste waters' evolved from latex foam
operations (Subcategory K) include BOD, suspended solids, zinc, and
PH. The 1limitations for the best practicatle control technology
currently available are based on total latex solids consumption and
are as follows: ‘ Lo Co S :

‘Effluent . . Bffluent

Characteristic leltatlons
Maximum for ,Average of dally .
any one day values for thirty

2l consecutive days
aall ” , shall not exceed

v (Metric units) kqg/kkg of raw materlal

Zinc | 0.058 ,‘- 0.024

12 -




BODS 2.4 1.4

TSS . 2.26 0.94
- pH Within| the range 6.0 to 9.0.
(English units)  1b/1000 lb of raw material
Zinc 0.058. : 0.024
BODS ‘ 2.4 1.4
TSS ; 2.26 . 0.94 :
pH . Within|the range 6.0 to 9.0.
i No additional reduction is recqmménded‘for the limitations represented
by the best available technology economically achievable or for new
.. . sources coming on-stream after|the guidelines are put into effect.

i
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_Purpose_and_Authority

SECTION III

INTRODUCTION

Section 301(b) of the Act requlres the achlevement, by not later than
July 1, 1977, of effluent ilmltatlons for point sources (other than
publicly owned treatment works) which are based on the application of
the %“best practicable control technology currently available® as de-
fined by the Admlnlstrator pursuant to Section 304(b) of the Act.

Section 301(b) also requires the ach1evement, by not later than July

1, 1983, of effluent llmltatlons for point sources (other than
publicly owned treatment works) which are based on the application of
the “best available technology economically achievable® which will
result in reasonable further progress toward the national goal of
eliminating the discharge |of all pollutants, as determined in
accordance with regulations issued by the Administrator pursuant to
Section 304 (b) of the Act. '

Section 306 of the Act requires the achievement by new sources of a.
Federal standard of performance providing for the control of the dis-
charge of pollutants that |wou1d reflect <the greatest degree of
effluent reduction which the Administrator determines to be achievable
through the application of the tbest available demonstrated control
technology, processes, operatlng methods, or other alternativesw,
including, where practicable,|a standard permitting no discharge of
pollutants. . -

Section 304(b) of <the Act| requires the Administrator to publish,
within one vyear of enactment of the 'Act, regulations providing:
guidelines for effluent limitations setting forth:

1. The degree of effluent reduction attainable through the ap-
. plication  of the best practicable control technology
currently available,

2. The degree of effluent reduction attainable through. the ap-
plication of the| best control ' measures and practices
achievable (including treatment techniques, process - and
procedure innovations, operation methods, and other
alternatives). ’

The regulations herein set forth effluent limitation guidelines

- pursuant to Section 304(b) of| the Act for the fabricated and reclaimed

rubber segment of the rubber proce551ng industry whlch encompas'es the

15




- footwear,

manufacturer of rubber footwe'r, reclaimed rubber, rubber hose and
belting, miscellaneous fabricated rubber. products, rubber gaskets,
rubber packing and retreaded tires. ’ . ,

Section 306 of the Act requirles the Administrator, within one year
after a category of sources is included in a list published pursuant
to Section 306(b) (1) (A) off the Act, to propose regulations
establishing Federal standards of performances for new sources ' within
such categories. The Administrator published, in the Federal Register
of January 16, 1973 (38 F.R. 1624) , a list of 27 source categories.
Publication of the list constituted announcement of the
Administrator's intention of establishing, under Section 306,
standards of performance applicable to new sources within the rubber
reclaimed rubber, rubber hose and belting, miscellaneous
fabricated rubber products, rubber gaskets, rubber packing and sealing
devices, tire retreading, and polysulfide synthetic rubber
subcategories of  the Rubber Processing Industry, which were included
in the list published on January F6, 1973. :

The guidelines in this documentLAidentify - (in terms of chemical,
physical, and biological chatac]eristics of pollutants) the level of
pollutant reduction attainable through the application of the best
practicable control technology |currently available and the best
available technology economically| achievable. The guidelines also
specify factors which must be considered in identifying the technology

‘and the environmental impacts not

- characteristics of waste water, th

- Initial categorizatibns and

levels and in determining the cont
to be applicable within given indi

-rcl measures and practices which are
1strial categories or classes.

In addition to technical factors, the Act requires that a number of

other factors be considered, such

enerqgy requirements)
technologies.

resulting

Summary of Methods Used for Dev
Guidelines and Standards of Perfox

The effluent limitation guidelines
were developed in a stepwise manne

The development of appropriate ind
and - the  establishment of effluen
require a sound understanding and
the processes involved, water

the capabilities of existing contr
subc

materials used, product produced,
other factors such as plant age.

16
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mance

as the costs or cost-benefit study
related to water quality (including
from the application . of such

elopment of the Effluent Limitations

and standards of performance herein
r“'

ustry categories and subcategories
t guidelines and treatment standards
knowledge of the rubber industry,
use, recycle and reéuse patterns,
€ respective raw waste loadings, and
0l and treatment methods.

ategorizations were based on raw
manufacturing process employed, and
Published literature was consulted




-thermal

to verify raw waste chara
support the initial industry

The raw waste characteristics
fully identified. Pactors

supply and volume of water us
of waste and waste waters
including thermal effects, of
contaminants which are ¢tox

cteristics and treatabilities in order to
categorizations and subcategorizations.
for each tentative subcategory were then
considered in +this analysis were: the
ed in the process employed; the
in the plant; and the constituents,
all waste waters together with those
ic or result in taste, odor, and color in

water or aquatic organisms. The constituents of waste waters which

should be sulkject to effluen

performance were identified.

The full range of control and
each subcategory was identi
each distinct control and tre
plant and end-of-pipe techn
being designed for each

jdentification in terms of
effects), the c

t limitations guidelines and standards of

treatment technologies existing within
fied. This involved an identification of
atment technology (including both in-
0logies) which are existent or capable of
subcategory. It also - included an
the amount of constituents (including
hemical, rhysical, and biological

characteristics of pollutants, and the effluent level resulting from

the application of each of th
The problems, 1limitations/r
technology, and the required
to the -  extent possible.

e treatment and control technologies.
eliability of each treatment and control
implementation time were also identified
In addition, the environmental impact not

sources

pertaining to water quality, such as the effects of the application of
such technologies upon other pollution problems (including air, solid
waste, noise, and radiation) was also identified to the extent
possible. The energy requirements of each of the control and
treatment technologies were| identified as well as the cost of the:
application of such technologies.
The information, as outlined above, was then evaluated in order to
determine what levels of technology constituted the "best practicable

" Raw waste water

control technology currentl

technology economically a

demonstrated control <technol

other alternatives for

.technologies, various factors| were considered.

total cost of application

. reduction benefits to be achieved from such application,

equipment and the

(including energy requirement

information pertinent to trea

were obtained from seve
information, published 1lite
Discharge Applications, indu
consultation.

characteristics

available", the %best . available
chievable®, and the *"best available
gys Pprocesses, operating methods, or
new = sources",  In identifying such
These included the
f technology in relation to. the effluent
the age of

application of various types of control technique
process changes, the environmental impact aside

from water
s) » and other factors.

quality

and treatability data, as well as
tment reliability and cost evaluations,
ral sources, including: EPA research
rature, Corps of Engineers Permit +to
stry historical data,” and expert industry

17
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' On-site visits and interviews wer

plants throughout the United
foregoing data. All factors
subcategorizations were represe

information was obtained on produ

e made to selected rubber processing
States, to confirm and supplement the
potentially influencing industry
nted in the on-site visits. Detailed
ction schedules and capacities and on

product breakdowns, and also on management practices for water use and

for waste water control and treat
uses and process waste water

Control and treatment design data
Individual, raw and treated efflu
to confirm company-furnished d
wastes and determine the effectiv
methods, Duplicate
to confirm the analytical result
analysis of duplicate sample
analysis. Data received from a
determination of the limitations.

ment. Flow diagrams showing water
‘stream interactions were prepared.
and cost information were compiled.
ent streams were sampled and analyzed
ata in order to characterize the raw
Fness of the control and treatment

samples were analyzed by part1c1pat1ng companies

s; some of the results from the
s conflicted with the contractors
1]l sources were evaluated in the

General Description of the Indust

The SIC codes pertinent to the fa
of the rubber processing industry

Rubber Footwear

Reclaimed Rubber

Rubber Hose and Belting

Miscellaneous Fabricated
Rubber Products

Rubber Caskets, Packing, and
Sealing Devices

Tire Retreading

With <the

exception of reclaim

bricated and reclaimed rubber segm?nt
are as follows-

3021
3031
3041

- 8IC
SIC
SIcC

SIC 3069

3293
7534

SIC
SIC.

ed rubker, and miscellaneous rubber

products fabricated from latex rubber, the processing operations of

the fabricated and
and dry manufacturlng processe
molding, extrudlng, sheeting,
sections, and wvulcanization. Th
involve batch treatment of <th
extenders, reinforcers, and speci
antioxidants. After the batching
usually continuous, semi-continuo

Rubber reclaiming utilizes sever
differ considerably from those pr
areas of the rubber industry

rubber processes are by nature me
waste water impacts of these pr
distinct from other processes use

18

reclaimed rubber segment are based on mechanical

S. Such processes typically are:
foaming, coating, fabrication of
e dinitial manufacturing operations
e stock to incorporate colorants,

al additives such as accelerators and
step, the production operations are
us, or batch-continuous.

al diverse process technologies which
ocesses used by the other product’
included in this document. Reclaimed
chanical, dry, or wet. Since the
ocess types are dissimilar as well as
d in the industry, it is' appropriate




it

to describe and evaluate the process technolbgieé;,water uses, and
generated waste waters of rubber reclaiming separately.

Although rubber items produced‘frdm latex rubbet“afé included in SIC

-3069,
such that this type of operati

the processes employed and the nature of the waste water are

on warrants separate description and

evaluation. The factor justlifying serarate discussion is the use of

latex as a raw material. Bec
are different from those use

ause of this, the processing operations

| 'in other product areas of the industry.

As a result, there is potent1a1 to generate latex-laden waste waters

which  are distinct

treatability.

Based on the foregoing discus

in their characterlstlcs,

properties, and

sion, the fabricated and reclaimed rubber
segment covered by this document can be grouped into three (3)

broad

classifications based on product and processing type:

1. Regular Rubber Products

a) General Moidéd

-

Products found under SIC 3069 and

including Gaskets, Packing, and Sealing Devices (SIC 3293).

b) General Extruded Products found nnder“SIc 3069 and
including Rubber Belting as classified under SIC 3041. ‘

c) General Fabricated Products found uhdér SIC 3069

including Rubber
7534) , and Rubber #Ho

Footwear

(SIC 3021), Tire Retreading (SIC
e as classified under SIC 3041.

2. Reclaimed Rubber (SIC 3031).

3. General Latex-based Products féuﬁd‘under SIC 3069.

Manufacture of General Molded

Rubber products made by molding processes are diﬁerse in size,

and end use.

Products

shape

Owing to the product diversity and wide distribution of

manufacturers, it is extremely difficult to determine the magnitude of
the variocus product types forming the broad molded product industry in

terms of either weight of «r
products. Table 1 present
and up-to-date data available
elements within the -general
the dollar value of the 1967 s

During the molding of rubber p
shaped. curing, which is o

bber - consumed or weight of finished
s ‘in a relative sense, the most complete
on the magnitude of the various product

molded product industry. Table 1 shows
hipments for each product type.

roducts, the rubber isacured as it is
ften referred to as vulcanization, is an

irreversible process during which a rubber compound, through a change
in- its chemical structure (for examgle, crosslinking), becomes less
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. ‘Battery Parts

Product Type

Miscellaneous Automotive P
Seals, Packing, etc.
Rubber Rolls
Rubberrﬂeels and Soles
Druggist and Medical Supp!
Stationery Supplies2
Small Molded Items>

Other Miscellaneous Moided

]For example, water bott
2
For example, -rubber ban

3for example, rubber bru

SOURCE:, 1967 Census of M

Products"; U. S.

Table 1 = 1967 Shipments ©

~ Value
Tmillion dollars)

69.9
arts ' 237.8
145.3

32.8

126.1

- 36.7
163
- 1106.6
lfeﬁs,‘ - A __lﬁfﬁfh;
Total o 917.9

es]

les, fountain syringes, nipblés, and pacifiers.
ds, finger cots, and erasers,

shes, cbmbs, ahd mouth pieces.

a@ufacturers ~-= Rubber and Miscellaneoﬁs Plastic

Department af COmmérce (issued 1970).

f General Molded Products by U.S. Producers

1

[ SN z r
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plastic and more resistant to swélling by’corganic liquids.v In
addition, elastic properties|are conferred, improved, or extended over

a greater range of temperature.

"The term ®vulcanization" was

originally employed to denote <the process of heating rubber with
sulfur, but has now been| extended to include any process with any
combination of materials which will produce this effect.

Several methods are used to

mold rubber products. The selection of a

particular molding technlqﬁe is dependent on the nature of the
product, the type of rubber, and the production economics. The

principal methods used for
are the compre851on, transfe:

the manufacture of general molded products
r, and injection molding processes. In

many cases compression, transfer, and injection moldlng techniques are
all used at one plant location.

1. Compoundlng of the
2. Preparation of the
3. Molding.

4, Deflashing.

rRubber moldlng processes typlcally con31st of the follow1ng°

rubber stock.
mold preforms or blanks.

A flow diagram for a typical molding operation involving compression,
transfer, and injection molding processes is shown in Figure 1.

Compression Molding

Compression molding is the oldest method of making molded parts. ‘The

uncured rubber is formed

to -the approximate shape, referred to as a

preform, and placed in the individual cavities of the mold. As the
mold is closed under pressure, the compound conforms to the shape of
the cavity and the excess material is forced out into a flash groove.

Larger molding facilities, or plants using special rubber compound
recipes, compound their own rubber stock from basic ingredients such
as rubber, carbon black, colorants, extender oils, antioxidants, and

accelerators. compounding

is 'generally carried out in either a

Banbury mixer or compounding| mill. These pieces of equipment require

cooling water. Leakages of

lubricating oil and grease are common. In

some plants, airborne particles generated during the compounding

. operation are controlled by

wet scrubbing devices.

After compounding, the rubber stock is worked on a warm-up mill and

formed to approximately the
a calender or extruder.

required shape ready for molding by either
The formed rubber is cooled and generally

dipped in an anti-tack agent. In many cases, the formed rubber is

cooled in an open tank which produces a coolihg water overflow. The

anti-tack 1liquid is generally a zinc stearate solution or its

equivalent.

Soapstone slurry is not normally used because its anti-

tack properties are persistent and adversely affect the quality of the

21
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subsequent molding operation. | The preforms are prepared from the
"calendered or ' extruded stock rubber by cutting, slicing or stamping
out. . Cutting can be accomplished by a machine or by hand. Slicing is
generally carried out on a meat slicing machine or guillotine. In the
case of the slicing machine, lubricant water flows over the cutting
surface to facilitate the operation. The waste lubricant water is
noncontaminated. The preform stamping machine can’ be equipped with
cooling water. Although the exact shape of the preform is not
crucial, it is necessary to ensure that there is sufficient rubber in
the preform to fill the mold. T

The preforms are placed in the open mold, usually by hand. In some
~cases release agent powders | or 1liquids are spread on the mold
surfaces. For small molded items, each mold generally has multiple
- receptacles which enable several items to be molded simultaneously.
The mold is closed and held together, normally by hydraulic oil
pressure, during the curing cycle. The molds are generally heated
with steam flowing through | channels in the mold plates. Steam

condensate is recycled to the boiler. Some older mold systems are

electrically heated. 0il leakage frequently occurs from the hydraulic
mold closing systems and the hydraulic pump itself. The molding cycle
can vary considerably depending on the curing properties of the rubber
and the size of the molded item. At the conclusion of the molding
cycle, the items are removed from the mold and sent to the deflashing
operation. ‘ :

The rubber overflow or flash must be removed from the part before it
is shipped. Deflashing usually is carried out by hand, grinding
wheel, or press-operated’ dies. In some cases, the rubber parts are
tumbled in dry ice (solld carbon dioxide) using machines that are
similar to cement mixers. The thin rubber flash becomes brittle while
~the main body of the par€ is not cooled sufficiently and remains
flexible. The thinner frozenlflash thus breaks off in tumbling while
the heavier main part is not harmed. Blasting frozen rubber parts
with fine shot also removes fﬂash. Rubbers which are freeze-resistant
are not used in thls dry-lce process.

Metal—bonded items, which con81st of a molded rubber component bonded
to the metal part, are manufactured in a manner similar to that for
all rubber products. In most |cases the metal parts enter the molding
plant contaminated by grease. The dgrease is picked up during the
manufacture of the metal part|or is applied for shipping and storage
purposes.

The metal part is first degreased. Usually the degreasing system
consists of a rotating drum in which the part is brought in contact
with a suitable degreasing so vent, frequently trichloroethylene. The
solvent is drummed and hauled from the plant when saturated with
grease. In a few cases thé metal part is pickled to prepare the
.. surface for bonding with rubber. The waste acid pickling liquor

23
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.product.

" Transfer
from one part of the mold to another. The

contains metal ions, and frequent
containerization or treatment bef

In some molding plants, poor
reclaim the metal component for r,
in cases
molding operation 1is particula
proportion of rejected molded ite
rubber is ground and buffed £
sand-blasted clean.
create airborne rubber-buffing
removed from the air with wet
produce a wastewater discharge
used, can be reduced to a low dai

The grinding|

1y heaGy metal ions, and requires
ore it is discharged. ~
quality molded items are recycled to
e-use. This is generally practiced

where the metal part is large or valuable, or where the

rly difficult, producing a_  high
ms. To reclaim the metal, the reject
rom the metal; the metal item is then
and buffing operations generally
particles, which are most effectively
scrubbing devices, These devices

which, if a water recycle system is
ly volume. .

The metal surface to which the rubber is to be molded is normally pre-
pared to provide good adhesion between the metal and the rubber. The

mating

surface of the metal part is first sand blasted to roughen it

and then coated with rubber cement to improve the adhesion of metal to

rubber. The metal surface is pai
items; larger metal surfaces are

The prepared metal part and its

the mold cavity and molded - in a
Deflashing is
grinding wheel. oOne of the disad
that the flash tends
item, making removal by tumbling

preparing individual preforms and
cavity is another disadvantage of

Transfer Molding

molding involves the
blanks,
pot is fitted with a ram or pisto
The ' force of the-press when appl
mold causes the stock to be softe

previously empty molding cavities, where the stock is

desired form.

The rubber for transfer molding
for compression molding.
the transfer pot of the

weight of the rubber blank i

tolerance by trimming overweight
trimmings are recycled to the she
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nted with cement by hand for small
often sprayed with cement.

mating rubber component are placed in
similar manner +to an all-rubber

generally carried out by hand or with a

vantages of compression moldings is

to be largest at the thick side of the molded

difficult or impossible. The cost of
the placing of each in the mold
compression molding.

transfer of the uncured rubber stock
stock, in the form of

is placed in a recess called the pot or transfer cavity. °The

n which is inserted over the stock.
ied to the ram plus the heat from the
ed and flow through runners into the
cured in the

is compounded in the same way as that

The rubber stock blanks, which are fed into
mold,
sheeted-out rubber stock and take the fcrm of slabs.

are generally cut from extruded or
. Frequently, the
s. brought within a certain weight
blanks. Underweight blanks and . the
et-out mill. The weight of the blank
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is regulated to ensure tha

transfer pot to fill the mold

Transfer molds are normally‘ h
hydraulic o0il systems simila

o o s w T R R T T e 0T . L

t sufficient rubber is available in the
cavities.

cated by steam and are operated by
r to compre551on mold hydraullc systems.

0il leaks and spillages are frequent. Curing times in the mold are

similar to those of compre
product dimension and rubber s

When the mold is opened the it

The runners and the residual r

as waste. The molded item

described above for compressio

Articles containing metal i

transfer moldlng and the o
those used in compression mold

metal component.

Transfer molding permits cl
reduces flash so that the par

shapes can be readily manufact

made more economically by
savings on preforms and finishi
are that the formulations and
than with compression molds.

and still cure relatively fas
of compound remaining in the t
the runners, is wasted. T
careful cost calculations for
premium priced polymers suc
polyacrylates.

ssion molds and’ likewise are based on
tock properties.

em is pulled or cut from the runners.
ubber in the transfer pots are discarded
is deflashed by methods similar to those
n molded products.

nserts are generally manufactured by
verall processes are very comparable to
ing including the preparation of the

oser dimensional control and generally
ts can Le easily finished. complex
ured by this method. Small parts can be
this technique because of the labor cost
ing. The disadvantages of this method
control of stocks are much more critical
stocks must flow well and knit properly,
t. As exrlained above, the small amount
ransfer pot, as well as the material in
herefore, this molding method requires
scrap loss when making items requiring
h as the fluororubbers, silicones, and

Transfer molds are more expensive and in general requlre more
malntenance than compre351on molds.

e . e

Injection molding is the n
greatest degree of sophisti
materials and mold design.

ewest method of molding and requires the
cation both from +the standpoint of
Basically, it is the same as transfer
into <the

molding with the exception that the stock is injected

cavities.

There are essentially three different types of injection-

molding machines. One machine uses a ram to force the stock through

runners into the cavities;

combination of the first two and is a reciprocating screw.

another uses a screw; the third is a
From the

point of view of water use, there is little difference between the

three types of machines. 2all
the injection molding machines
cooling systems.

require cooling water. In some cases
are equipped w1th their own closed—loop
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The molds are often mounted
molds through a cyclic process.
treated with release
injection.

on a revolving turret which takes the
If required, the .
agents followed by closing the mold before
Rubber is then injected into the closed mold after
- the mold is opened and the molded item

mold surfaces are

which
;emoved,‘”_wv .

Deflashing of the molded item»céhibe carried out by either hand or
machine techniques similar to those methods used for the deflashing of
compression and transfer molded products. .

In order to make injéction molding ptof

‘required which are generally in the 45~

curing temperatures of approximating 40

itable, very short cycles are
90 second range. This requires

moved . from the
minimum.

Al)l the advantages mentioned for transfer
molding. Efficiency is

09F. Parts must be readily re-

molds to keep| the heat 1loss and cycle time to a

molding apply to injectioﬁ

greatest for a large volume of small items

with relatively thin walls and of complicated shape.

Table 2 presents a review of potential process-associated waste water

streams produced in the manufacture of
the foregoing text.

Manufacture of General Extruded Products

molded items as described in

As described above, rubber extrusion is used to prepare <the preforms

and blanks
extrusion operation is a
process for molded

minor element
and sheeting. :

facturers is wide.

pile complete data on +the size

used in compression|and transfer molding processes. The

of the overall production

items. Rubber extrusion, however, plays a more
significant role in the manufacture of such items as

rubber belting

'The types of extruded product are |varied and the distribution of manu-
Because of this, it is extremely difficult to com-
of +the

extruded rubber products

manufacturing in terms of weight of products or raw material usage.
Table 3 :'gives an indication of the relative magnitude of the various
types of extruded rubber products |in terms of the 1967 dollar value of

the shipments of those produgts.

Extruded rubber products can be grouped
based on the nature of +the

manufacture, such as sheeting
compounding, extrusion, and curing.
above processes

plus building.

into +two principal
manufacturing process.
production,

classes
The simpler

involves essentially

; On the other hand, items such as
belting require a more involved manufacture

consisting of all the

However, the building operation, as

used in belting manufacture is a relatively straight forward process
with little waste water impact. Therefore the manufacturing processes

5

26




SWa3] J8qqny Pap|OW jO UO{IONPOId 9y} WOJ} $954N0S Jo3ef

sossouad
Bujuno pajesado Aj|eo)nedpAy woay |10

Adsujyoew wouay |10

syes| pue s||1ds

915EM pa}e|o055y~559204d - 2 w_nmh..

m:wuzu .

MOTJJ9A0 >ue3y bujjood u] jusbe >oe3-|jue

493eM 9sUjJ pue. juediaqn| u| sdUyy J9qqny .

, sobaeyosip juswd)nbe
|043U0CD uot3In|jod Jje 3oM Wo4} SP){oOS
S||lW pue SUdX|W woa) sxea| Ja3em pue |0
“yuey dyp }oBI-TIuB WOJ4) SPL|OS

J40-und wuo3ls Aq dn-y24d |10

Sjueu|wejuo)
Jajey 93seM 4o uibiig pue aanieN

sobevea|
pue sg|lds ‘saoiem osuly

.

juswdinbs jo43uod uojinj|od
Jie 3aM woly sofideyosip
pue syea| ‘si|lds ‘umopysepm

$yea| pue s|{|ds

224N0S

uojjededesd pue
Uo|SnJ3xX3 wioy-a4d pue ue|g

bupunoduoy

abeuols (10

esly 40 3|uf ueld

1
diedd

27




Product nge1

Value

(miltlion dollars)

_Belting =-- conveyor and elevator ’ T ‘ 88.2

‘Belting -- flat transmission _ o 13.3

Sheeting ~- mats, matting, stair treads = 17.9

_Sheeting -- floor and wall covering o - ‘ 16.1

Total L . 135.5

boes not include V-belt type belting.

SOURCE: " 1967 Census of.Héﬁufaétdféf§U¥¥ Rubber and Miscellaneous

i

_Table 3 - 1967 Shipments

“

ot . : Plastic Products'; U. S, Department of Commerce (issued 1970).

of Géneraf Extfﬁded Products by U.S. Producers1
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‘used to produce rubber sheeting and belting will be desctibed

‘concurrently.

‘ﬂﬂ--ln .

M

Sheeting and Belting

The majority of the processes used to manufacture sheeting and belting
are very similar and serve as good examples of the production methods
used to manufacture extruded items. A flow diagram for a typical ex-
trusion production facility is presented in Figure 2; Table & presents
the sources of waste water from extrusion facilities. :

The rubber stock is compounded from the basic ingredients on a
compounding mill or Banbury mixer. These pieces of machinery require
cooling water. Leakage of lubrhcating cil and grease can occur. Wet
scrubbers are sometimes used to control air pollution by airborne

sheeted out on a sheeting mill
tack leakage can occur in this

" particles produced in the mixinE,area. In some cases the rubber is

and dipped in anti-tack slurry. Anti-
rea. ,

After compounding, the rubber is worked on a varﬁ-up mill and fed to

~ the extruder, The extruded rubber is produced as a sheet. In cases

where the dimensions of the extruded rubber sheet are critical, the
extruded rubber is calendered to the desired thickness. The extruded
or calendered rubber is cooled in a cooling tank before storage for
further processing. In some cases the extruded or calendered rubber

is dipped in anti-tack slurry for storage.

Belting is manufactured by extruding the rubber onto the wire
reinforcement in the extruder, or calendering the rubber sheeting onto
reinforcement fabric that has been frictioned with rubber. cCalenders
require cooling water. O0il and| grease leakage can be produced by the
calendering machinery. - . .

Belting or extruded and calendered sheeting is cured using a rotacure
or press curing technique. A rotacure is an air heated drum. The
sheeting and belting pass around the rotating drum and are cured. The
press curing technique consists of two heated belts which hold the
rubber belting or sheeting between them under pressure to facilitate
the curing process. The heated belts turn and drag the sheeting or
belting through the press. Cured belting or sheeting is inspected,

. cut to length, and stored before shirment.

~ In some plants a certain amount of the sheeting is'shipped in an

uncured state for use in the manufacture of tank 1linings and other
large rubber items. ,Such sheeting is supplied from the extrusion or

- calendering line before the belting-formation or curing operations.
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- extruded product groups.

" Rubber hose generally consists of

. rubber used depends upon the inten

.While most hose is wused for

Manufécture of General Fatricated Products

The types of products and processes covered by this manufacturing de-

It can be s
a catch-all for manufacturin

scription are varied.
is

fabrication, molding, and wvulcaniz

Processes employed are compounding,

aid that general fabricated products

types not included in the molded or
milling,

ation. .

Due to the.divefsity of the product types and the wide distribution of

plants included in this manufactur
mate the magnitude of rubber us
show the relative magnitude of
constitute the manufacture of gene
the dollar value of the total 1
provides a good example of rubber
processes,
a major portion of the shipmen
Figure' 3 illustrates the productio

(lining), the reinforcement,.and t
The tube is the innermost rubber e
cleaner hose, does not have an
reinforcement (usually a‘ wire s
tube is to retain the transported

of hose fitting or connecting devi

The reinforcement is the fabric, c

the body of the hose to with
forces.
manufacture and the service

together the individual elements

considered a part of the hose rein
The cover is the outermost element

its prime function is to protect t
or abuse. .

applications where an essential pr

to collapse under suction and vacuum service.

preventing hose carcass collaps
generally a steel wire spiralled i
of the hose. :

Hose manufacture can be classified
the hose is produced. Such £
volume, and cost usually determine
made., The greatest proportion
produced by highly mechanized equi

32

It can be seen from Table 5 that hose products

ing ,group, it is difficult to esti-
age or product weight. Table 5 does
the various product +types which
ral fabricated products, in terms of
967 U.S. shipments. 'Hose production
building or fabricated manufacturing
constitute
t value of extruded rubber products.
n steps of typical hose items.
three components. They are the tube
he outer cover.

lement. Some hose, such as a vacuum
inner 1lining or <tube inside the
piral). The primary function of the
material. The type and thickness of
ded service of the hose and the type
ce to be used. . o

ord, or metal elements built into
stand internal pressure or external

The type of reinforcing qaterial depends upon the method of
- conditions.

The rubber used to bond
of the reinforcing material is

forcement.

. It is normally made of rubber and
he reinforcement from outside damage

pressure service, there are -many
operty of the hose is its resistance
. The wusual method of
e is to build a metal reinforcement,
n the form of a helix, into the body

according to the manner in which
actors as service, size, production
the method by which +the hose is
of all hose manufactured today is
pment. sSpecially designed for the

S




Product Type ‘ Value
‘ . ' ‘ : : ~{million dollars)
Rubber Hose S o 1398.8
Canvas Footwear : ‘ : - N é76.l
' Waterproof Footwear® : 75.3
Other Rubber Fdotwe;r" . b | lh;é'!
) Friction Tape , . - ‘ . 19.0'
| _ Fuel Tanks N . o 2.5
- Boats, pontoons, and life rafts ‘ - © 7 15.0
- Rubber coated fabrics 15.5
Rﬁbber Clothing. , o __19;1
] » ‘ Total - 8461
; Yincludes items manufactureq by cement-dipping; )
i : ,
| Source: '"967 Census of Manufacturers -- Rubber and‘Miscellaneous

Plastic Products™; U. S. Department of Commerce
(issued 1970). ' ‘

- e
- 4
i itape dpirieT

Table 5§ - 1967 Shipments of General szficated Producfs by U.S.
Producers : ‘

e T
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purpose. Three fundamental| methods of hose manufacture exist,
producing the following tyres cf hose:

1. Machine-wtapped ply hose.
. 2., Hand built hose. ‘
3. Braided and spiralled hose.

Machine-Wrapped Ply Hose

Wrapped hose consists of a fabric reinforcement wrapped around a
rubber tube over which is applied a protective rubber cover. Wrapped
hose has been manufactured forlapproximately 120 years; it was made at
first by hand and later by machine. This tyre of hose is most
commonly made in lengths approximating 50 meters (150 feet) and inside
diameters (bore) ranging from 5 to 75 millimeters (0.2 to 3 inches).

A seamless rubber <tube 'is |formed to the desired diameter and wall
thickness by a continuous extrusion process. -The tube is then mounted
on a rod-like form, termed a mlndrel, for the hose making operations
using air pressure to enlarge the tube temporarily. Lubricants are
generally injected into the tube as it is being formed to prevent the
inner surface from sticking | to itself, and later in the process to
keep the tube from adhering to [the mandrel.

The fabric used for reinforcing the hose is received from the textile
mill in large rolls. The roll |[of fabric is impregnated with rubber on
both sides in a calendering machine. This process is referred to as
frictioning. The frictioned fabric is generally cut on the bias and
is cemented together with overlapped seams to form a long strip just
wide enough to produce the required number of plies plus an overlap

"when yrapped .around the tube. (The hose cover is prepared by working a

thin sheet ' of rubber to the required thickness on a ruktber calender.
The calendered cover stock is cut to a width which will wrap around
the hose carcass with a slight overlap. ' :

The actual making of the hose is done on a special purpose machine
known as a "making-machine®". The machine consists of three long steel

. rolls; two of the rolls are in a fixed parallel position in the same

horizontal plane. The third jor tor roll is mounted on lever arms so
that it can be raised and lowered. One or more of the rolls is power
driven. The mandrel-supported tube is placed in the trough formed by
the two bottom rolls of the making machine. One 1lengthwise edge . of
the cut fabric is adhered to the tube. The pressure exerted by the

" top roll when it is brought down in contact with the tube forces the

tube and mandrel to rotate as the machine rolls rotate. - The fabric is
drawn into the machine and | wrapred around the tube as the tube
rotates. The pressure from the top roll helps to form:' a compact
carcass. The machine operation is repeated for the application of the
sheet of cover stock around the hose carcass. . :

).
w
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Wrapped pPly hose must be kept under pressure during vulcanization to
produce a solid, homogeneous' construction. The necessary pressure is
obtained by means of cotton Or nylon wraps. '

The wrapped hose is loaded into an open steam autoclave and is
vulcanized under controlled conditions of temperature, pressure, and
time. The steam condensate is discharged to the plant drains Quring
the wvulcanization . cycle. The| condensate can pick up organic
constituents from the hose sur ace. The autoclave is vented and the
hose removed. The cloth wrap is|stripped from the vulcanized hose
after cooling. The final operation is the removal of the hose from

. |

the mandrel, which is accomplished with the aid of compressed air, or

water under pressure, injected at one end between the hose tube and

‘mandrel. 1In cases where pressurized water is used, the spent water is

discharged.  The water is uncontéminated and could be recycled.

Hand-Built Hose

" The term hand-built hose applies |to two general types ~of hose, non-

wire reinforced and wire reinforced, which are made by hand on a steel
mandrel. The hose is made by ﬁand when it is too large in diameter,
too long to fit in the three-roll making-machine, or when the hose is
made with special ends. The hand method is also used frequently when
the fabric reinforcement must be applied one ply at ‘a time. The
mandrel is mounted on a series of double roller stands, and one end of
the mandrel is held in the jaws of a power-driven chuck in order to
rotate the mandrel during the making operations.

The tube for hose up to 100 millimeters (4 inches) inside diameter is
usually extruded and mounted on a mandrel by methods already described
under machine-made hose. The | tube  for larger hose is formed by
wrapping calendered tube stock arbund the mandrel with an overlapping
seam running the length of the tube. ,

Non-wire reinforced hand-built hose is made of the same components as
machine-wrapped ply hose; i.e.;| a rukber tube, plies of fabric
reinforcement wrapped around the tube, and a rubber cover. .

The frictioned and cut fabric| is applied to the tube by hand and
rolled down progressively as the mandrel is turned.

A calendered sheet of cover stock is applied to the carcass ¢to
complete the construction of the hose. The hose is cross-wrapped with
one = or more layers of nylon or cotton tape using a power chuck before
vulcanization in an open ‘steam autoclave. The .wrapping tape is

removed after vulcanization and the mandrel is withdrawn from the
hose. T . ; ‘ "

Wire reinforced hand-built hose, as the name indicates, has wire added

.to the reinforcement comporient of the construction. .The wire may be

3¢
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- hand-built hose.

- how the hose is made.
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vl

present to prevent the hose from collaps1ng in suctlon service, to
prevent kinking of pressure hose which must be curved in a small
radius loop, or to obtain the strength necessary for high pressure
gervice.

The wire in suction hose is located' underneath +the main plies of
fabric reinforcement to provide rib support against the external
pressure. Hose designed for |a combination of suction and pressure is
made with the wire placed approximately midway in the p11es of the
fabric. In pressure hose, the wire is positioned over the main plies
of fabric <to provxde hoop strength against hlgh internal pressure.
The wire is present in most wlre reinforced hose in the form of a
closely spaced helix or spring which opposes inward or outward radial
stresses but does not add any significant strength to the hose in the
axial direction. When hlgh strength is needed in both axial and
radial directions, the hose 1s built with two or more even numbers of
layers of wire. Each layer 1s composed of many strands of solid round
wire or wire cable applied over the fabric reinforcement. The wire
lays on the hose in a spiral forming an angle greater than 459 with
the axis of the hose. The direction of the wire spiral is reversed
with each layer of wire for balanced strength. The wire is applied to
the hose by hand or by a simple machine using a power-drlven chuck ¢to
rotate the mandrel and hose. | In all other operations, wire reinforced
hand-built 'hose is made in the same manner as non-wire reinforced

Braided and Spiralled Hose

The term braided hose identifies a tyre of hose construction and

method of manufacture 'in |which .the strands of reinforcement are
interlaced or interwoven in addition to spiralling around the tube.
Braided hose is produced |in size ranging from 5 to 200 millimeters
(0.2 to 8 inches) internal diameter. A variety of methods is
available for manufacture. Factors such as internal diameter, length,
burst strength, production | rate, and cost dictate to a large extent

Manufacturing commences with [the extrusion of a tube supported on a
flexible mandrel or a non-supported tube in lengths up to 50 meters
(165 feet) or in continuous %engths. Non-supported tube must be firm
enough in the unvulcanized state to resist deformation and stretching
under normal processing conditions. A high percentage of braided hose
is made with a non-supported |tube. When the tube is too thin or too
soft to withstand subsequent processing or when the internal diameter
must be kept within a narrow|range, it is supported on a  flexible.
mandrel. The mandrel is at |least as long as the hose to be made, has
a round cross—-section, and can be coiled in a small diameter. It is
made of rubber or plastic material and may have a wire core to prevent
stretching. - ‘ '
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- In the case of Supported tube hoseI

The tube, Stored on a circular tray or a reel after exttusion, is
moved to the braider where the reinforcement is applied. The tube is

drawn through the center of the machine while the braid is forming on .

the tube surface. ‘The braid formation is brought about by yarn or
wire carriers weaving in and ouF on a circular track not unlike the
movements and result of the Maypole dance. The speed of the carriers
on the circular track is kept| at maximum. The braid angle can be
adjusted by changing the surface speed of the overhead take-off drum
or capstan.. ' : :

After the hose has been braided, it is normally passed through a
cross-head extruder, where an'oute&‘seamless rubber cover is applied.
At this stage, the hose is still in the long length either coiled on a
circular tray or wound on a reel, and consists of an unconsolidated
construction of a tube, braid or biaids, and a cover. ‘

The final production operation in hose manufacture is vulcanization.

The 1lead sheath process is so'eminently suited for the vulcanization
- of braided hose that only insignificant quantities are vulcanized by

any other method. The lead cas;ng may be formed by means of a lead

press or a lead extruder. (The lead press deforms solid lead into a

continuous sheath whereas the lead extruder forms molten lead into a

continuous casing.) 1In both techniques, the casing or sheath is

-actually formed around the hosg as it passes through the press or
‘extruder. In the case of non-supported hose, the lead-sheathed hose

is filled with water under pressure, wound on reels, and loaded into
an open steam pressure vessel. The internal pressure is maintained
during the vulcanization cycle |to force the hose against the lead
casing. The water is drained from|the hose after vulcanization and

melting pot and is reused.

the lead casing. is stripped froT the hose. The lead goes back to a

squeezes the flexible hose dcwn on|the mandrel and places the hose
under slight initial pressure. However, most of the internal pressure
comes from the hose's trying to expand as the temperature is increased
during vulcanization; yet it ‘is closely confined between the lead
casing and the flexible mandrel. After vulcanization, the lead casing
is removed in the same manner as for unsupported hose. One end of the
hose is connected to a high pressure hydraulic system and the flexible
mandrel is forced out of the hose. Braided hose can also be
vulcanized in steel molds which are constructed in two sections. The
unvulcanized hose is laid in the bottcm half of the cavity and the
mold closed. The mold is steam heated and the hose is subjected to

.internal air pressure causing it to expand, - forcing it against ~ the

inside wall of the mold,

A third method of’vulcanizing braided hose} which is 6n1y used on a
very limited scale, is known as non-mold cure. The hose, coiled one

38
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“or  two layers deep on a metal pan, is exposed to open steam under

pressure in an autoclave.

The term "spiralled hose® describes how the relnforcement in the form
of - strands of yarn or wxre is applied by machine with the strands
drawn from supply spools or packages. This type of hose has all of
the wire or ‘textile strands of each reinforcement layer aligned in one
direction and parallel to each other. 1In cther words, the clockwise
strands are not interwoven wlth the counter-clockwise strands. At
least two layers of reinforcement are required with the layers
spiralled in alternating directions to form a balanced constructlon.

The reaction of spiralled hose constructions to internal pressure is
exactly the same as that of braided hose. The relative simplicity of
both wire and yarn spiralling machines with the carriers fixed on a
rotating plate makes it poss;ble to run at higher speeds with a cor-
responding increase in the rate of productlon compared to  braided
hose. :

Spiralled hose is not manufactured in as broad a size range as bralded'
hose. Spiralled hose internal diameters generally range from S to 50
millimeters (0.2 to 2 inches) .

The processing equipment used|in the operations performed before and
after the application of the reinforcement are the same as those de-
scribed above for braided hose.

The hose is generally vulcanlzed by the 1lead sheathing method. In
some cases, the non-mold or the steel-mold vulcanization techniques
are used. 1In addition, hose on rxgzd mandrels can also be wrapped
with a curing tape and vulcan1zed in an open steam pressure vessel.

Coated Materials

Materials coated with rubber|compounds are generally an essential in-
gredient in the manufacture of fabricated products. Many plants,
starting with a rubber compounding operation, coat the fabric material
and ship the coated fabric to another plant -where it is fabricated
into the finished article. Other plants, however, have an 1ntegrated
facility where the rubber stock is compounded, the fabric is coated,

-and finally the artlcle is built and vulcanized; all 1n the one plant.

Rubber coated materlals generally cons;st of woven or nonwoven fabrics
to which a rukber compound or|composition has been applied either by
impregnation of the fabric| or by application to one or both sides.
Synthetic rubber materials |such as acrylic rubber, butadiene-
acrylonitrile, butadlene-styrene, chloroprene, chlorosulphonated
polyethylene, fluorinated polymeric compositions, polyisobutylene,
polysulfide and silicone polymers are used where particular physical
propertles such as water and solvent res;stance, gas 1mpermeab111ty,

39,




flame resistance, surface-release characteristics, abrasion
resistance, and good aging properties are required.

Rubbér-coated'fabrics'are'generally used for industrial applicatioﬁsv

where their characteristic odor| and ' color limitations are not
objectionable. Such products are| frequently specified for usage
requiring low-temperature flexibility. Typical uses for rubber-coated

textiles include service raincoats) ballon bags, diaphragms, gaskets, -

inflatable life rafts, pontoons, etc. Rubber coatings are generally
applied by calendering techniques. : '

Rubber-coated cotton sheeting is used to produce friction tape, rain-
coats, gasketing, and diaphragms. ubberized knit cotton fabric is
used to manufacture rubber overshoes, boots, and diaphragms. Rubber-
coated duck and canvas is fabricate@ into pontoons, lifeboats, and
tarpaulins. The origin of coated fabrics has been traced to the

application of preservative resins on Egyptian mummy wrappings. More

recent use of coated fabrics 'dﬁring the early nineteenth century
evolved from the 1linseed oilcoated fabrics (oilskins) used by
seafarers and the rubber-coated Erotective garments developed by
Charles Macintosh, still known as macintoshes. These early products
were accompanied by objectionable odors and poor aging properties
resulting either in tackiness or iﬁ embrittlement. Improvement .in
rubber coatings followed Goodyear®s discovery of the vulcanization
technique in 1839. :

In early usage of coated fabrics, the base material was "required to
give strength and tear resistance to the finished product. In such
constructions heavy cotton sheeting§, drill weaves, sateens, broken
twills, and canvas were required to give proper service. The. fabric
is often treated before coating. Fabric treatments can include
desizing to produce pliability, surface shearing or brushing to remove

"knots and flaws, dyeing to match the coating, matting to improve

softness or coating adhesion, and flame proofing.

Most recent constructions of coated [fabrics employ knitted textiles or
non-woven textile webs to achieve maximum softness and tear resistance
these fabrics depend on the toughness of the coating to furnish
abrasion resistance = and 1long service 1life. The use of very
lightweight and very strong synthetic fiber fabrics has permitted
design of lightweight air-holding products for inflated structures and
similar uses. Saturated nonwoven cotton textiles have found extensive
applications as garment linings.and interfacings.

Before the coating process, the rubber stock is compounded from basic
rubber ingredients such- as rubber crumb, extenders, pigments,
accelerators, and anti-oxidants. The waste waters arising in a
typical compounding area result from leaks and spillage and the
principal = contaminants are o0il and grease, and suspended solids. The
fabric to be coated is received from| the textile mill either already
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" Fabricated products

dipped in 1latex or the di
coating plant. If a fabric
splllage and washdown are pote

Rubber coating is performed
The compounded rubber stock is
a warmup mill. The three-ro
of the fabric and the four-rol
fabric. The  top 1roll of t
offset rolls of the four-roll
the center roll, usually two-t
coating onto the fabric.

Rubber-coated fabrics need

periods of time varying from t
ovens can be 30 feet hlgh and
height and 8-20 feet in 1ength
cycle. The principal requi
temperature distribution to ob
curing the coated fabric is co

such as
using dies or jigs to cut the
join the various sections. I
no waste waters should arise.
cement, the srill or leak woul

The types and characteristi
coating or fabrication manufac

pping can be carried .out in the rubber
dipping operation is employed, latex
ntial waste water sources.

in elther three or four-roll calenders.
generally prepared for the calender on
11 calender applies the coat to one side
1 calender coats both sides of the
he three-roll calender or.the bottom and
calender are run at a different speed to
hirds as fast, to friction the rubber

to be cured at elevated temperatures for
en minutes to several hours. The vurlng
hundreds of feet long, or 6-8 feet in
for products requiring a shorter curing
rement for the ovens is that of uniform
tain uniform product quality. After
oled and rolled. :

rainwear, rafts and pontoons are built
coated material and rubber cements to
n general the building areas are dry and
In the event of a spillage of rubber
d most effectively be wiped away.

cs of waste waters produced by a rubber
turing facility are similar to those of

a rubber footwear facility and are presented in Table 6.

Rubber Footwear

It can be seen from Table
second largest product area of
and  that canvas footwear i
manufactured.

5 that rubber footwear (SIC 3021) dis the
the general fabricated products group,
s the major type of rubber footwear

The process descrlptlon pres

nted below pertains to canvas shoe

e
production which utilizes all the major processing technologies

commonly found in the manufact
schematic
is shown in Figure 4.

The various rubber stocks ¢
compounded ' in Banbury mixer
sheeted out. The sheeted rubb
prevent sticking during storag

flow diagram for a

e of general fabricated products. A
typical canvas shoe production facility

onsumed in a. canvas, shoe plant are
s or compoundlng roll mills and then
er is dipped in a anthtack solution to
e - '

41




" uoj3onpog 4e9M)}004 184gny WO.4 $22JN0S Jo

*Bujand Uy pasn ejuowwy

. "spy|os
vm>_omm_v pue umvcwamsm .mo_cmmgo poAloss g

“sp10s

vo>~0mm_v vcm pspuadsns .mu_cmmgo poAjoss|g

*Adau yoew EoLm 110 ‘smo|y
-48A0 ue3 bujyjood uy sjusbe yoe3z-jjue
493eM @suUj4 pue Juedoiaqn| uy sauyy Joqqny

sobaeyosp

juswdinba |o43u0d uoyInjjod Jje Jom wod 4
SPIIOS  ‘S||lW pue s4oX|W WOl sxea| Jojem
Pue |10 *3jue3 dJp }OBI-FIUB WOy Spi|O§

juswdinba uoy3njjod-

dje woly sabaeyasig

czovcmm? pue sxea| ‘stjids

:zov:mmr pue s)jes| ‘s||ids

s)esaj .

pue sjf|ids ‘siejem asujy

Juswd|nbe joujuod uoyin|jod
418 3om wouy sebaeyssip
pue sxeaj ‘siiids ‘umopysep

-wo

¥-55820dg4 - 9 9|qe]

Buyang

Buypying aoys

voijewsog Ayg

uojjedsedsuad pue -

UOISNIIXT WIO=2.yg

.42

'Spilos
PaA|ossip pue papuadsns .mu_cmmgo paafossig

*340-uUna wiols Aq dn-xo1d |40

Sjueujwe3uo)
Jojem ajysepm Jo uUibjap pue aunjepy

sJojem jnoues(d pue
‘umopysem “osbexes) “m_m_am

$je| pue s||idg

@3.4nog

abelols xs3e7

obeuols |10

g9y 10 31up 3ue|q




SWill 3YIMI004 SYANYD 1VYDIdAL 40 NOILDNAOYd 3HL Y04 WYHOVIQ MOTd ‘¥ 3¥NOIY

YOS Y3890y

m NY3Ls u3tva
: IN17000
SO CTTYYT A [s3s5T84 IHIYIONI W
. S30S WIN| St 1 Koisnuix3 [*
. N e pa ’
N1 7002
'ERLEIN 1]
iy . + ‘INIX08 NOISHELES ¥INILSYA
L0 " +
. ) { " SNY3T ONY
L wals $TUGS 43N
39¥8015 % ]
S1uvd S04 39v4015
oty aamerre RALLED v Mmaging N30 STITEN bt —q 1 Juavd
03Ny 03UNIND . wavd] o Lwats . SYANY3
T T
: . 3k [ 1 TR z:wz:
' , , saes 9
wn ¥
39¥Y01S
viNowwy] ¥oLs 97018
- . WY1 3108 438any 3 ,
c :
PETLTEIN T = : : PEITEIRY 1}
" YILVN3LSY B3ILVNIISVA 4 B34vH o 4
1 ISNTY 1 11009 .
SNY31 ONY 4 MR NNODHSYA
S:&_:_: mﬁ% y sTiles 1
. . o Hi . X INIHD 13N 0v8015
—_[ommee— o
. $3108 EITA 30 ™ onnona [ V015538am00 [Yea T wos- 24 [ 35S “INIX N “SINING )
030708 03070 oM Y3BNE [ INIONNOJKOI '43g8ny
PEITHN T -
3 B3IV
$Tids K000
- $H¥3 -
H -
. : SO10K
$3105 030704 WIEEILT




The canvas shoe is built from #our major components: soles, canvas
uppers, boxing, and innersoles. ?hese components are made separately
by varying operations before being brought together in the fabrication

operation.

The soles are generally molded using injection, compression, and
transfer molding techniques. &a1l1l molding processes can produce o0il
spills and leaks; however, coMpr?ssion and transfer molding equipment -
generally produce more oil spillage than the injection molding
machines. : : : .

The molded soles are deflashed, uéually in a‘buffing machine, before -
coating with latex adhesive. The latex coating is dried in an oven.

The canvas components for footwear are made - from +two  or three-ply
fabric. The fabric is received at the plant as single sheets. Latex
is applied to the gplies, which are pulled together and passed over a
heated drum. The -=sheets are |stacked and the multilayer canvas is

-stamped to shape. The different canvas components making up the shoe

uppers -are stitched together on sewing machines. The boxing, or
edging, which protects the join between the sole and the canvas uppers
is extruded as a long strip from rubber stock. :

The innersole is extruded in a flat sheet from a special rubber stock.
The extruded sheet is passed through heated presses. Blowing agents,
such as sodium bicarbonate and azodicarkon amide, which are mixed into
the rubber stock in the compounding area, decompose and release gases
which blow the extruded sheet into cellular sponge. The ' innersoles
are then stamped out of the cellulgr sheet.

The shoe is built from the various components on a last. Firstly the
canvas upper is cemented at its edges, and placed over the last, _The
innersole’ is attached to bottom of the last. The outer sole, tde and
heel pieces, and boxing are placed on the shoe using 1latex as an
adhesive. The complete, uncured shoe is usually inspected and placed
in an autoclave to cure. .

The autoclave is air heated. Anhydrous ammonia is injected into the
autoclave to complete the cure. Curing with ammonia produces a good
surface texture on the rubber and eliminates the residual tackiness
associated with rubber that is cured conventionally. Some shoes are
cured without ammonia. This is one where the tackiness of the
product is not very important or|where the compounding recipe can be
modified to eliminate the tackiness often associated with reqular air
curing. Steam is not used for curing because in many cases the steam
would stain the canvas parts of the shoe. The curing cycle can last
about one hour and approximately two to five pounds of ammonia are
used for every thousand pairs of shoes cured. - At the end of the
curing cycle the ammonia‘/air mixture is vented to the atmosphere. No
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air pollution problems or requirements appéar to be associated with
this practice and air pcllution control devices are not envisaged.

As described above, latex is used . in several applications as an
adhesive. The latex is received at the footwear plant either in bulk
via -~ tank truck or in 55-gallon drums. Spills, leaks, and cleanout
waste waters, laden in uncoagulated latex. solids, are frequently
produced. ’ : :

The nature of the waste waters produced by a typical footwear
production facility are listed|in Table 6. »

Tire Retreading

Tire retreading is _an industry dominated by independents.
Approximately 5,000 retreading shops or plants are currently
registered with the Federal Department of Transportation and the
number of tires retreaded by the industry as a whole approaches 32

" million each year. There are a few large retreading plants which are

operated by the major tire companies; in most aspects these are very
comparable to a plant manufacturing new tires. An average retreading
requires approximately 10 pounds of rubber per passenger tire and 35
pounds per truck tire. Very fgw tire retreading facilities compound
their own rubber stock. Those that do mix stock will have potential
waste water contamination problems with o0il €from machinery and
suspended solids from anti-#ack dip equipment and wet scrubbing
devices, although wellédesigneg curbing should contain such spillages.
After compounding, the stock.s extruded to produce the camelback
tread rubber. The extruded| camelback is usually passed through a
water cooling tank which has an overflow. However this cooling water
overflow is usually not contaminated with o0il and grease and suspended
solids, and should not require|treatment.

The majority of retreading |shops purchase the rubber stock from an
outside supplier in the form of camelback tread or extruded rubber.
The worn tire is first visuall&\inspected to ascertain its suitability
of retreading. Those failing the inspection are removed from the
retreading shop as solid waste! The satisfactory worn tire is buffed
with a grinding wheel to remove the old, worn tread rubber. Rubber
buffings collected in the buffing area are solid waste and are
periodically containerized and removed from the plant. Few plants
have air pollution control devices to remove the fine buffings from
the air. S | - ‘

. The buffed casing isAcoated with rubber cement and the camelback tread

or extruded rubber is applied|around the tire and cut to length. The
tire with tread rubber is placed in the curing mold and the mold is
closed. Curing molds are |either ' steam heated with the steam
condensate recycled to the boiler, or heated with glectricity. '




After cufing, the tire is removed ftom the'ﬁ6ld. “The rubber flash is

buffed off the tire before it is

inspected and shipped.

The process waste water types generatéd‘in‘a typicai retreading shop

are minor and arise from spillage and washdowns.

These waste water

types are adequately covered by those waste waters listed in Table 2

for general molded products. The
are o0il and suspended solids.
process waste waters at all, an
limited to boiler blowdown, cooli

Reclaimed Rubber P;gddct;oh

The quantity of scrap rubber
number of rubber reclaiming plant
both steadily declined over th
occurred despite increased produ

contaminants of these waste waters
However, most plants do not have any
4@ the waste water discharges are
ng water, and sanitary waste waters.

being reclaimed and re-used and the
S operating in the United States have
e rast decade. ' This decline has
ction and use of rubber products. As

a percent of new rubker produced, . reclaimed rubber fell from 19

percent in 1958 to .10 percen
‘probably due to development of
reclaimed rubber, but, undoubtedl
cost, quality, and environmental
of reclaimed rubber during th
substantial reductions have
Competitive materials, such as ru
usage in automotive mats and mec
in 1960 to approximately 55 milli
noted for other mechanical goods,
rubber products.

Reclaimed rubber is the product r

t in 1968. Some of this reduction is
new rubbers not compatible with
Y, the major decreases were caused by
reasons. Table 7 indicates the usage
e 1%60's and it can be seen that
occurred in some  applications.
gs and colored plastics, have reduced
hanical parts from 105 million pounds
on pounds. Similar reductions are
hose, shoe heels and soles, and hard

esulting from the treatment of ground

scrap tires, tubes, and miscellapeous waste rubber articlgs with heat
and chemical agents whereby a substantial devulcanization or regener-

ation of the rubber compound

.to its original plastic state is

effected, thus permitting the product to be reprocessed, compounded,

and revulcanized. The term =

devulcanization" which is frequently

associated with reclaiming is a misnomer. Actually all the commercial

reclaiming processes employed arel based on depolymerization of +the

rubbers. This depolymerization

can occur either by promoting thermal

scission or breaking of the polymer chain ox by oxidation at points

other than at cross-linking s
crosslinks may also occur.

There are two fundamental factors
The first, and the most important

ites. Some scission of the existing

which determine the type of reclaim.
» is the type of scrap from which the

reclaim is made. The second is the process by which the scrap is re-

claimed.
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' process

"By far the most important source

supply is plentiful and well distx
to collect.
-unusually high percentage

The quality of rubber in tires
of rubber hydrocarbon at low cost.

of raw material is tire scrap. The
ibuted so that it is relatively easy
is high, giving an
The

whole tire creates problems due to the tire-cord fiber contained in

the carcass portion.

This fiber has to beé removed either by

mechanical means or by chemical methods such as those used in the

digester process.

Three basic techniques are us

reclaimed rubber: the digester rprocess,

- mechanical process.
is shown in Figure S. B

d at existing plants to produce
the pan process, and the

A generalizeq material flow diagram for the three
oadly, the reclaiming process can be

divided into three major parts, two of which are mostly mechanical and

the other predominantly chemical.

and ground, then given heat ¢tr
finally processed by intensive fr
employ similar rubber-scrap - separ
They differ in the depolymerizatic

‘Rubber Separation and Size Réducti

The rubber scrap is first sorted,
ping or cracking on a very heavy
the particular depolymerization

.consists

. speeds. The roll surfaces are corrugated,
action. In the case of tireI
cracker

ferrous material which may have bq
cracked ground stock is conveyed t
size. The oversized material is
grinding. The stock which passes
storage bins to await use in the 4

Most reclaiming plants re
depolymerization process. A serie
sizing equipment are used to re
First the rubber scrap is passed

which removes fiber from the rubb
an air-flotation table where the f|
takes place. After passing thr
crumb which results goes to storag

Rubber scrap- separation and si
appropriate depolymerization proce

Depolymerization

Digester Process

48

The rubber scrap is first separated
eatment for depolymerization, = and
iction milling. All three processes -
ation and size-reduction methods.
n and the final processing steps.

on

and‘then reduced by mechanical chop~-
cracker mill to a suitable size for
tep Lkeing used. A cracker mill

of two horizontal heavy steel rolls revolving at different

giving a scissor-cutting
¢ the wire beads are broken in the

mill and removed with magnetic separators along with any other

en picked up during their use. The
0 a vibrating screen of a given mesh
returned to the crackers for further
through the screen is conveyed to
epolymerization process. v

ire fiber-free scrap in the
s of screens, air separators, and
move fiber from ground rubber scrap.
through hammer mills and beaters
er. This screened mass then goes to
inal separation of fiber and rubber
ough magnetic separators, the rubber
e bins. .

ze reduction

is followed by the
ss. .
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The digester process consists og placing the ground scrap, water, and
reclaiming agents into a steam-jacketed agitator-equipped autoclave
{digester). The batch is then ¢ocked for 5 to 24 hours at 370-405°F,
During this time the rubber becomes partially depolymerized, and
attains the consistency of soft granules. Reclaiming agents that are
used include petroleum and coal tar-base oils and resins, as well as
various chemical softeners, such as phenol alkyl sulfides and
disulfides, thiols (mercaptans), and amino compounds. Reclaiming
agents or oils are wused to |speed the depolymerization, to impart

‘desirable processing properties. | Natural rubber can be reclaimed in

the absence of any reclaiming agents. SBR types, however, require the
assistance of <these reclaiming agents or catalysts to produce a
reclaim. ‘The reclaiming agents generally function by catalyzing the
oxidative breakdown of the polymer chain and oxidatively disrupting
sulfur crosslinks. : ‘

Rubber scrap which bas not been defibered mechanically requires
chemical degradation of the| fibers in the digestion process. .
Defibering agents, such as caustic soda or the chlorides of zinc: angd
calcium, and plasticizing oils |are added to the digester to complete
the charge. The fiber from tires and other rubber scrap products is

hydrolyzed and goes into solution. The presence of synthetic rubber

such as SBR in the tire scrap necessitates the use of the metallic
chlorides in place of the cadustic soda since the caustic solution
produces a heat~hardening effect with SBR instead of softening.

At the end of the digestion period the contents of the digester are
blown down urider internal pressure into a blowdown tank. Water is
added to the soupy mass to |facilitate the subsequent washing
operations. . After thorough agitation, the mixture is discharged onto
continuous vibrating screens where a series of spray nozzle showers
wash the rubber free from the digester liquor.

The washed rubber, which is in the form of a slurry, is then passed

- through a dewatering press which | forces out much of the occluded

water. The dewatered rubber |is dried in a hot-oven or tray dryer
prior to further,processing. -

In cases where chemical defibering is carried out in the digestion

. process, the rubber has to be washed free from the decomposed fiber as

well as the digestion liquor. qnis washing procedure generates waste
water which can be alkaline or 1§den with metal chlorides and fine
sludge-like particles " of hydr:}yzed fiber and rubber. Chemical
defibering and the subsequent washing process create an effluent
problem. At present, mechanical fiber separation is used to reduce
the waste water problem inherent in the digester process.. '
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~amount of reclaiming oils and

- heater is a single-shell press

Pan Process

The finely-cracked scrap, whic
to a finer particle size by g
finely-ground scrap is blen

stacked on a carriage and p

passed. Depolymerization is
hours. After +this treatmen
discharged,

Since the condensate from this
gums, resins, etc., it cani

therefore, must be treated as a 'waste.

h is usually free from fiber, is reduced
rinding on smooth steel rolls. The
ded in an oren mixer with the correct
is then placed in open pans which are.
laced in a large horizontal heater. The
ure vessel into which 1live steam is

carried out at about 365°F for 2 to 18
t the heater is vented, the pans

and the cakes of rubber sent on for further processing.

operation is highly contaminated with
not be returned to the boilers and,
This waste 1is similar in

composition to the digester alkali and chloride wastes.

The pan process is relatively inexpensive because the equipment is
simple, and the washing and dr.ing steps are eliminated.  The supply
of cheap fiber-free scrap rubber can be a limiting factor in the
operation of the pan reclalmlnb process.

Mechan1ca1 Process

The mechanical reclaiming process, unlike the other two preceding pro-

cesses, is continuous.
fed contlnuously into a hit

The flne ground, fabric-free rubber scrap is

h-temperature, high-shear machine. The

machine is a horizontal cylinder containing a screw for forc1ng and

working the material along
presence of reclaiming agents

compression and temperature is
reclaimed rubber needs no dryi

The final stage of the reclaim
volves the mixing and blending
depolymerization processes i
amounts of reinforcing materia
softeners. This aids in

uniformity. The reclaim is th
short two-roll mill having

surfaces. The sheet thickness
0.01 inch. The reclaim is

. before going to the final thic

the chamber wall at 350 to 400°F in the
nd catalysts for depolymerization. The

.rate of depolymerization is controlled by the speed of screw while the

maintained constant. The discharged
ng and is ready for further processing.

ing operation, namely milling, first in-
of the material from any of the various
n ‘a Banbury internal mixer with small
ls such as clay, carbon black, and
smoothing dried stock and attaining
en given a preliminary refining on a
a high-friction ratio between the roll
after the first refiner pass is about
then strained to remove foreign matter
kness of 0.002 -to 0.005 inch. The

strainer is an extruder which contains a wire mesh screen held between

two strong perforated steel
strainer not only removes fore
blends the reclaim.

Each reclaimer may'cbmplete‘hi
ways - by sending his prod

plates in the head of the machine. The
ign matter, but also plasticizes and

s reclaiming operations in either of two
uct to the customer in the form of slabs




s

gtacked on pallets or bales. Slabbed reclaim is made on a mill and
the discharged sheet is wrapged on a rotating drum of a specified
diameter, until the proper thickness is obtained. The wrapped 1layers
or ‘sheet are then cut off the drdms, forming a solid slab of a certain
length, width, and weight. The slabs are then dusted with talc to
prevent stlcklng to each other, tested, and shipped to the customer.
Baled reclaim, is also made on a |mill, except the thin milled sheet is
conveyed to a baler, where the rubber is compacted to form a bale.
The bale is then encased in a bag, stacked on a vpallet, tested, and
sent to the customer. -

The effluent waste waters occurrlng during the various reclaiming
processes are identified in Table 8.

Manufacture of General Latex-Based Products'

To manufacture .sundry rubber goods from Iatex compounds, it is
necessary to convert the c0mpounds into solids of the desired form.

- Latex compounds are generally stabilized by the latex producer before

shipping to the rubber goods| manufacturing facility. Here, the
Stabllled latex compound is transformed into the flnal rubber good.

Prior to formlng the rubber goods, the latex is compounded (mlxed)
with wvarious 1ngred1ents, such |as antioxidants, in accordance with a
specific recipe. The mixing of latex compounds is a 51mp1e operation

 consisting of weighing out the proper amounts of the various solutions

and emulsions requlred, and - then stirring these materials into the
latex,; usually in a large tank equlpped with a mechanical agitator.
In some cases, such as the compounding of latex for foam sponge, some
of the 1ngredlents must be addedljust prior to or during the foaming
operation, and in these cases complicated automatlc proportioning
equxpment is sometimes used.

Several types of rubber goods are fabrzcated from latex mixtures. The
basic manufacturing processes and their waste water generations for
these product types are described below. The major classes of latex- .
based goods are dipped goods, such as finger cots and surgical gloves,
and foam~backing materials. Table 9 lists the wvalue of 1967 U.s.
shlpments of +the  principal rubber products fabricated from latex
mixes. It is believed that many of the foam products.listed in Table
9 are no longer made and have been reglaced by chemlcally blown sponge
or urethane-type foams. As discussed earlier, it is difficult to
obtain more up-to-date production figures for these items in terms of
product or raw material welghts.

Latex—Based Dlpped Goods

There are ¢two principal techniqués dsed in the manufacture of dipped
rubber goods. - One is the straight-dip method employed in the
production of very thin-walled dipped goods from which water can
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Product Type:

Dipped Goods

Value
{million dollars)

Household gloves 1.1
{ ~ , Surgical gloves .. 20,0
Prophylactics . f6.§
Ba]loons.(Toy and Advertising) ‘ | 10.3
Thread (bare rubber) 25.2
- Latex Foam

' Automotive Seating 19.3
;p;gr | ' Upholsteryr 39.9
il . Mattresses and Pillows 17.8
Carpet and Rug Cushions k2

Other Latex Foam Products' v l59-3 |

Total " 243.5 7

Table 9 - 1967 Shipments of Ge

lincludes hospital padding and topper pads.

SOURCE: ™1967 Census of Manufacturers -- Rubber and Miscellaneous Plastic

Products"; U..S. Departmgnt of bommerce (issued 1970).

neral Latex - Based Products by U.S. Producers




readily and quickly be removed| by evaporation. The second technique
‘is coagulation-dipping where the rubtber goods are produced by
coagulating a film of rubber from a rubber latex onto shaped forms.
Thicker-walled items are made by coagulation-dipping rather than those
manufactured by the straightLdip method. The thicker rubber deposit
cannot be dried as readily and/ must be assisted -by coagulation in
order that it does not disintegrate during subsequent processing.

Figure 6 is a flow diagram for a typical coagulation dipping
operation. Such a facility miéht be engaged in the manufacture of
rubber gloves. A close-loop conveyor transports the forms through
various processing units. The|forms can be made of glazed procelain .
‘or polished metal. ’ . ’

‘ The forms are first dried and heated to 100-120° in a conditioning
—_— oven prior to dipping in th# coagulant solution:  The coagulant
solution is usually a mixture of organic solvents and coagulants.
Combinations of ethanol and acetone are generally used as solvents.
Typical coagulants are calcﬁum nitrate, calcium chloride, and zinc
nitrate. A surfactant is someFimes added to the mixture to ensure
ng], good "wetting"™ of the forms, and release agents are added in cases
where the form has a complicated shape and removal of the dipped goods
from the forms is difficult. After coating with coagulants, the forms
are dipped in the rubber latex. The rubber latex and ingredients are
compounded prior to the dipping operation. In some cases, the latex
storage and compounding tanks are cooled with cooling coils or jackets
to prevent degradation of the latex. The coagulant £film on the
surface of the form causes thel rubber emulsion to ®break". The 1latex

solids coalesce to produce a film of rubber that covers and adheres to

N T e e e - -

e, = o S
~T

{ the form.
;; The coated forms are passed‘thfough'a preliminary drying oven to dry
* the film sufficiently so that it does not disintegrate and wash away

in the subsequent washing step.

constituents of the rubber fi

In the washing operation the soluble
m are leached out and rinsed awvay.

Important constituents of the leachate are the emulsifiers used
originally in the production of the latex and metal ions from the

coagulant mixture.

The coated forms are sent through a drying oven to dry the goods. 1In
some applications, such as rubber gloves manufacture, the goods are
not only dried but heated sufficiently so that the rubber coating can
be rolled downward on itself to form a reinforced cuff beagd.

In most applications the rubber goods are stamped with the proprietary '
brands and other information such as size in a stamping unit after the

drying process.

The rubber goods are cured in
curing the items are cooled

an oven at approximately 200°F. After
in a water cooling tank and mechanically
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i

stripped from the forms usually vwith the aid of a 1lubricating
detergent. The detergent is| subsequently washed from the goods in a
rinse tank. ) )

The final manufacturing operation consists of drying the goods,

. dusting them inside and outside with talc ‘to prevent st1ck1ng and
. packaging. ,

In cases where sterilized prochts are required, such as 'suxglcal
rubber gloves, the goods can be immersed in a chlorine dip tank (free
chlorine concentration typlcally 1,000 mgsl) to provide disinfection
and dimprove the surface flhlSh of the glove. After disinfection the
goods are dipped in a hot water tank (approximately 170°F) to remove

' the’ residual chlorine from the rubber product. These two operations
_generally occur between the post-curing cooling tank and the final

drying and packaging operatlon. In many cases the gloves are
sterilized by dipping in a hot water bath (approxlmately 200°F).

Periodically, it is necessary to clean the form upon which the goods
are deposited. When this is necessary, the forms are passed through a
bath containing a cleaning agent. In the case of porcelain forms the
agent used can be chromic acid (mixture of potassium dichromate,
sulfuric acld,-vand water). The cleaned forms are rinsed of residual
chromic acid in a subsequent rlnse tank. The tank is equipped with a
fresh water makeup and ‘overflow to blow down the accumulation of
cleaning agent. The cleaning frequency is generally on the order of
once a week. Other methods bf cleanlng involve simply scrubbing the
forms with cleaning agents follcwed by rinsing.

The waste water sources and characterlstlcs of a typical dipping oper-
ation are presented in Table 10.

The straight-dip method is the| simplest of any used in making articles
from latex. The forms are dipped directly into the latex and slowly
removed. After dipping, the‘form is slowly rotated while the liquid
film is drying to ensure a uniform film thickness. The £films are
dried at rcom temperature or in warm air at 120 to 1409F. Thicker
articles can be made by a multiple-dipping process with drying between

. dips. Latex deposits vary from 0.005 to 0.10 inch per dip, depending

on the viscosity of the latex compound.

Cement-Based Dipped Goods

It is appropriate to discuss the manufacture of dipped goods from
rubber cement here because the productiocn process has similarities to
the manufacture of latex-based dipped goods as described above. (see
Figure 7.) ' . ' '

Various products are made via cement &ipping processes. The following
process description is oriented towards the manufacture of gloves

13}
~4
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having a high electrical resistance. Cement dipping results in a
product which has good electrical |resistance since no water or ionic

~8pecies are ¢trapped in the cement as would be the case with latex
dipped gloves. :

The solid rubber requxred for the cement recipe is
small Banbury mixer or compounding mill. The recipe ingredients
include antloxldants, curlng agents, and pigments. The  compounded
stock is cut in small pieces to facilitate dissolution in the solvent.-
These pieces of stock are -separated by weight into pre-determined
quantities and placed in a bin. The wastes generated in the rubber
compounding and weighing areas |result from spills and leakages from
machinery, powders from compounding, and washdown waste waters.

compounded in a

The rubber cement is prepared in blend tanks using flxed quantltleSrof
rubber stock and solvent. The solvent used is generally aliphatic in
nature, for example, hexane. The blended cement is pumped to a
storage tank prior to its use in the dipping operation. Several
, rubber cements of different |colors and properties are stored
' ‘simultaneously awaiting the dlpplqg operation. ‘Solvent and rubber
cement leaks can occur in this area. . The gloves are formed by dipping
on glazed procelain forms. In 1e case of . linesmen gloves the rubber
layer is built up with about twenty to thirty dips. The dipped
products are allowed to drip- y between dips. The temperature and .
humidity of the air in the drylng room is controlled to ensure good
drying cond1t10ns. , ,

A1

When the dlpping and drying operatlon is completed, the gloves are
stamped with size and brand 1nformatlon and the cuff-bead is formed by
rolling the cuff back on itself.

The gloves are cured in an open

steam autoclave wvulcanizer.

The

temperature
properties of the rubber.
the rubber. The condensate
discharged to the plant drain.

and - length of curi
The ste

is

(At

gloves are removed from the vulcan

When partly cool the gloves are ai
alent anti-tack agent prior to
dries leaving a powder on the glov
forms. The gloves are dusted in
sent to product inspection.

Gloves which pass a visual inspect

ng depends on the type of glove and
am condensate leaches organics from

extremely low in volume and is
the end of <the curing cycle the
izer and left to air cool.

ped in a antl-tack slurry or equlv-
final cooling. The anti-tack slurry
es which are then stripped from the
a rotating drum with talc powder and

ay

ion are tested for electrical

re-=

and
be-
and
At -a given veoltage, a

sistance. This operation involqes filling the gloves with water
placing the gloves in a tank of water. A high voltage is applied
tween two electrodes; one electrode inside the water-filled glove
the other outside in the water-filled tank.
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satisfaciory glove 1limits the current flow. Gloves removed from the
tank are dried and packaged prior to shipment.

Periodically the forms require cleaning. This is carried out with a
mild scouring slurry followed by rinsing of the forms. Spent scouring
slurry and the rinse waters are low in volume.

The  types of waste water generated by a +typical cement dipping
operation are listed in Table 11.

. Rubber Goods from Porous Molds

Porous molds prepared from plaster of Paris or unglazed porcelain with

- pore sizes smaller than the smallest rubber particles, are used in the

rubber sundry industry. The |[latex compound is poured through a

funnel-shaped opening into the jmold. The latex compound is allowed to

——— dwell in the mold until a| deposit of the desired thickness has

developed on the mold wall. The mold is emptied of excess compound

and placed in an oven to |[dry at 140°F for one hour. i+h some

articles, to prevent pour lines, the mold is rotated on all planes for

. 15 to 30 minutes to give the latex an opportunity to flow to all

i extremities of the mold intgrior before setting. This technique is

i used for dolls and squeeze toys. The interior rubber surfaces are

dusted with talc to prevent st*cking when being removed from the mold.

The article, after stripping from the plaster mold, may be returned to

the 140°F oven for 30 minutes or a shorter period at a higher
temperature to facilitate drying. '

The types of waste water generated are similar to those produced by a
latex-dipping facility. They|are characterized by uncoagulated latex
solids, and are evolved by spills and leaks and tank washing
operations. The waste water types are similar to those produced by
the manufacture of latex-dipped goods (Table 10).

Thread .

The manufacture of thread from|latex (referred to as "latex thread")
makes use of some of the general principles and methods described
above. The most widely used method is extrusion of the latex compound
through fine orifices into a coagulant bath which gels the thread,
followed by mechanical handling of the thread during toughening,
‘washing, drying, and curing operations. The coagulant bath is usually
dilute acetic acid. : ' :

Latex Foam

aAlthough the number of plants and rubber companies involved in the

manufacture of latex foam has decreased over the past several years,
e foamed-latex sponge rubber still constitutes one of the more important
applications for latex, both natural and synthetic. (See Figure 8.)

/

: | | g
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FIGURE 8: FLOW DIAGRAM FOR THE PRODUCTION OF TYPICAL LATEX FOAM ITEMS .
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The latex may consist entirely of n;tu:al latex or synthetic SBR latex
or it can be a mixture of natural and an SBR latex. 'The load-bearing
capacity of the foams at a given density falls significantly as SBR is
used .in place of natural rubber. Latex rubber foams are generally
prepared in slab or molded forms in ‘the density range of 4 to 8 pounds
per cubic foot. ‘ i :

Many different processes are patented for preparing this tYpe of prod-
uct, but there are two of prime comqercial interest for manufacturing
such articles as molded-foam cushioning stock. These are the Dunlop

-the most widely used -- and the Taﬂalay- processes. Some producers -
have developed variations which in effect are a combination of the two -
processes. ‘ ' ‘

The“basic aspects of the Dunlop process are:

1. mechanically whipping the ﬂatex to ‘a frothg; v
2. settling the frothed mass with a coagulant’ or gelling agent; and
, '3. vulcanizing the rubber so that the foam is. permanent.

1 The latex is first whipped on a ba&ch or continuous basis to produce
the foam. The Oakes continuous mixer is the standard piece of
equipment wused by -the industry ijto prepare the foamed latex. The

. gelling agents are added to this foam. o .

Proper coagulation of the latex to give a stable foam (commonly
referred to as gelation) is the key to the process. The gelling agent
is one that can be mixed into the frothed latex, then remain dormant
long enough to allow the froth- to be poured into molds before
producing the gelling effect. The gelling system usually consists of
sodium silicofluoride in conjunction with zinc oxide.

‘ s e AR I

The foam is poured into molds and cured. The molds are usually steam .
heated. When <the curing cycle is completed, the product is removed
from the mold and washed with water to remove those ingredients of the
latex recipe which are not held permanently in the foam matrix. The
foam is dried in a hot air dryer; prior to inspection, storage, and
shipment. | ' '

* In the Talalay process the froth is produced by chemical rather than
mechanical means. Hydrogen peroxide and enzymatic catalysts are mixed
into' latex and <the mixture is placed in the mold. Decomposition of
the peroxide by the added enzyme results in the liberation of oxygen,
which causes the latex mix to foam up and £ill the mold. The foam is
rapidly chilled and carbon dioxide is then introduced to gel the
latex. The gelled foam is than' handled in a manner similar to that
used in the Dunlop process. |

- = ewsa b
Pl vt eeen S
o e
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The waste water generatea by the manufacture of 1latex foam broducts
are similar +to those produced at ailatex-based dipped goods facility

|
I
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‘with the exception that there 1s an add1t10na1 zlnc—laden rinse water

generated by washing the foam product. These waste waters are

- identified in Table 10. An- 1mportant characteristic of this type of

waste water is the presence ofnuncoagulated latex solids.

Foam Backing : !
For supported flat-stock foam, that is, foam backing on various
fabrics such as carpets, scattler mats, upholstery fabrics, etc., a
different type of gelatin agent is employed in place of the sodium
silicofluoride gelling agent used in latex foam production. Bither
ammonium acetate or ammonlum sulfate is employed in combination with
zinc oxide. , '

The .froth is prepared w1th an Oakes machine, the gelling agent is
added at the machine, and  the foam is applied to the fabric by
spreading d1rectly on the Iabrxc or spreadlng on a belt and
transferring the wet gel to 'the fabric via the belt. The gelling is
carried out at elevated temperatures, usually with the aid of infrared
lamps. To prevent uneven shrrnkage, the fabric is carried through the

‘hlgh-'temperature zone and dry:ung ovens on tenter frames. -For this

appllcatlon the foam is.poured in narrow thicknesses, from 1/8 inch up

to a maximum of 1/2 inch. The waste waters produced by the

manufacture of foam backing ane comparable to those generated by a .

typical latex-dipped dipped goods manufacturing facility (Table 10).
i ‘

Summary : i

Based on the products and proéesses comprising the industry segment as
described above, it is possible to make some general conclusions about
the waste water characteristics of the industry segment and which
product areas should be grouped for further discussion.

‘Aithough the types of product hanufactured by molding techniques are

diverse, the manufacturing processes are very similar. In addition, it
is believed that the characteristics of the waste waters generated by
the three principal moldlng'technologles (compression, transfer, and

injection) are comparable. j
1

-Extrusion is another fundamental rubber proce551ng technology by whlch

several types of products are made. Rubber extrusion, for example, is
a significant step in the manufacture of rubber hose as well as
belting. The waste water types throughout the industry appear to be
similar and independent of the type of extruded product.

The final stage in the manufacture of many rubber products involves
fabrication using molded !or extruded components. In general,
fabrication operatlons are "dry" and the necessary waste water control
and treatment regquirements appear to be simple.




|
|
|
I

Based on the éppareht nafure of the‘waste'waters, it can be concluded
that molded, extruded, and fabricated'rubber products can be grouped
together. The processing methods used generate waste waters limited

to spills, leaks, and houseke?ping operations. The waste water is

chatracterized by oil and susPendeF solids loadings.

The quantity of reclaimed rubber and the number of reclaim plants have.
decreased dramatically over the last several years. Associated with
this decline has been a conversion from the wet digestion process to.
both pan (heater) and dry digestion processes. Due to the differences
in the waste water generated, rubber reclaiming shall be separated
into two subcategories, the wet digester process, and the pan,
mechanical, and dry digester process.

Two main latex-based product areas exist; latex dipped goods and latex
foam. Two small latex-based product areas also exist: latex <thread
and items made in porous molds. The foam industry consists of one
major plant. Other foam plants might exist but their capacity is
insignificant. Owing to the apparent nature of the processes and the
waste waters produced, latex-based products can be separated into two
subcategories: latex dipped, extruded, and molded items; and latex
foam, ‘ : ’ : .
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SECTION IV
|

H
i
1

INDUSTRY CATEGORIZATION | L e

Industry subcategories were eStablished to define where geparate

effluent limitations and standards  of control and treatment should
~apply. The primary distinctions between the various  subcategories

have Dbeen based on the waste water generated, its quantity,
characteristics, and applicability to control and treatment. The
factors considered in ascertaining . whether the developed
subcategories are justified were the following:

1. Manufacturing Process '

2. Product .
3. Raw Materials

4. Plant Size

5. Plant Age

6. Plant Location
7. Air Pollution Control Equipment
8. Nature of Wastes Generated

9. . Treatability of Waste Waters

As illustrated in Section 111, ﬁhere are obvious and intrinsic differ-
ences between reclaimed rubber;. latex-based products; and the molded,
extruded, and fabricated rubber products. Therefore, reclaimed
rubber, and latex-based products, have been treated separately.

Molded, extruded, and fabricated products will be treated as one group

and the subcategories of the industry to which specific standards
should be applied will be dlscuSSed in thls section under one of the
following subsections: |
|
1. Molded, Extruded, and Fabricated Rubber Products
2. Reclaimed Rubber |
3. Latex-Based Products

Molded, Extruded, and Fabricated Rubber Products

. s i o e Sy .

There are two fundamental processes, molding and extrusion, by which
products in this group are made. Although the manufacture of many
products involves fabrication, of the final product from several
individual rukber components, the individual components are themselves
manufactured: typically by moldlng or extrusion techniques. The waste
waters created by both molding and extrusion operations orginate with
housecleaning spills, leaks, and washdown.

——t




It can be said, therefore, that in spite of process _variations, the
waste waters generated by all} products in this group are similar in
volume and constrtuents and thus further  subcategorization 'is not
warranted. . : : L : , ,

Product

The kasic processes cf molding, extrusion, and fabrication are used to
manufacture a wide array of rubber products. The waste waters associ-
ated with the majority = of these products are similar and
subcategorrzatlon according to product is not justified.

Hose manufacture generally produbes a vulcanizer condensate exhibiting

a relatively high concentration of lead (approximating 60 mg/1). The
flow rate of this condensate is low (typically less than 1 gpm) . Some
plants utilize contact cooling water during the extrusion of the lead
sheath and the cooling of the cured hose. The flow. rate from these
cooling operations’ amounts to aprroximately 50 gpm. However, lead-
laden waste waters can be segregated and treated  separately, +thus
separate  subcategorization based on thls specific waste stream is not
justified. : | :
Raw Materials
The basic raw materials for thlsfrndustry group are rubber, carbon
black, pigments, and oil. Although some fabrication processes use
latex as an adhesive and the methods for handling latex vary the waste

water problems associated with the use of latex .can be overcome
readily. In 1light of these facts, it is not reasonable to further
subcategorize molded, extruded, and fabricated products based on raw
material usage.

Plant Slz e |‘

Study of the productlon fac111t1ES ‘included in this group reveals that
the size distribution is brohd and ranges from approximately 500
pounds per day to 265,000 pounds| per day of raw material. The small
plants in this group are predomlnantly independent molding shops
manufacturing specialized products for a limited number of wholesale
outlets. At the other end of the spectrum, the larger plants tend to
be integrated plants making several types of products. The medium -
gized and large plants are freguently operated by the large tire and
rubber companies. Some’ producks, such as hose or belting, are
produced only by medium or large|fac111t1es.

Although the waste water characterlstlcs ‘and treatment methods of

small, medium, and large plants are similar, the impact of waste water

control and treatment costs on e smaller plants is likely to be more

critical than their effect on la;ge rlants. This fact tends to be
I -
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" magnified since most smal piants -are operated 'by' independent

companies with less financial| flexibility or resources.
‘ | . _ .
Based on these observations, it was concluded that molded, extruded,

-and fabricated rubber products should be subcategorized in order to

ascertain the cost of waste water control and treatment for three
separate plant sizes, Accordingly, the molded, extruded, and
fabricated rubber products has been split into three production

.capacity size ranges. The, three size ranges, the percent of the

product area covered by the size ranges, and the corresponding median,
or typical, production capacity for each size range are shown below.

Range of Plant | percent of the Typical Size For
Sizes L_Product Area __Each Range
kgsday (lbs/day) . o . kgszday (lbs/day)
less than 3,720 (8,200) S 30 910  (2,000)
3,720-10,430 (8,200-23,000 : 30 " 74710 (2,000)
greater than 10,430 (23,000) 40 ' 15,420  (34,000)
Plant_Age | ' -
Rubber ﬁoldihg, extrusion, anb fébricated prdduct plants have a broad
age distribution. However, there have been few processing

developments in that period that have had any significant waste ' water
impact. In general, the waste water contrbl and treatment costs for
an older plant will probably be higher than those of a new plant, but
this is not always the case. iIn addition, it is difficult to usefully
characterize the cost-to-age relationship and to define meaningfully
the age demarcation 1line or 1lines. BAnalysis of = waste water
characterization and treatment data reveal that the age of a plant
does not preclude the use of exemplaxry control and treatment
technologies.: i -
Therefore, it has been concluded that plant age is not a significant
factor for separate subcategorization.
. . |
Plant Location I -

Although a high proportion of the plants are located in one region of

.the country (Akron, Ohio and its environs), climate and geographical

location are not the reasons behind this fact. 2akron is the
traditional center of the |rubber industry where in the past raw
materials (rubker and the special mix ingredients), rubber processing
machinery and equipment, rubber process technology, and experienced
labor have been readily available. Climate and location do not affect
the basic processing techniques used by the industry and will have
little impact on waste water treatability or effluent quality. There-
fore subcategorization according to plant location is not necessary.
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treatability.

Alr 2 ollution Control Equipment

The type of air pollution control equlpment employed by the fac111ty
can have an effect on the quantity and quality of a plants overall
process waste water flow. The use of dry scrubbing equipment produces
no waste water problem. If wet scrubblng devices are used solid-laden
blowdown can ke settled and filtered. By recycling the water from the
settled and filtered d1scharge) this waste water problem can be
minimized. Plants which utilize wet scrubbers are given an additional
allowance for TSS. The waste stream can be isolated and kept from
interfering with the treatability of other process waste waters.

|
|
|
|
i
i
|

.Thus, air polluticn control requirements do not warrant further

subcategorization.
|

Nature of Wastes Generated ¢

Analysis of available data 1nd1cated that the process waste water
types and characteristics generated by the manufacture of general
molded, extruded, and fabrlcated rubber products are effectively
similar. Some minor variations do occur. Processes utilizing latex
adhesive can produce latex-ladén waste waters if inadequate water
management or housekeep1ng practices are employed. ‘Latex-laden rinse
waters should be low in volume and can be containerized or replaceable
liners can be used inside 1atex containers thereby eliminating the

rinse waters completely. - Waste, waters created by wet scrubbing
equipment tend to be laden wltq suspended solids. This waste water

can be recycled with a sllpstream to blowdown the accumulated solids.

The slipstream is low in volume  and can be containerized, treated by

settling and filtration, or sent to a mun1c1pal system..

Based on these observatlons, t is not deemed necessary to
subcategorize further ‘accordlng to the nature of the waste waters
generated. , :

S

Treatablllty of Waste Haters

The control and <¢reatment practlces and technologles employed by

- plants are similar and are based on o0il and . suspended solids

gseparation. In addition, the effiuent qualities of exemplary plants
of all processing types and product mixes are comparable. These facts
indicate that subcategorization 1s not justified based on waste water
. |.

Summary ' i

) ‘ T H

Studies of molded, extruded, and fabricated rubber products indicate
that the. only valid basis for sukcategorization is plant size. This
is not required owing to differing waste water types but because the
process waste water flow ratel is relatively higher for small size
plant and financial resources of the smaller plants are generally
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weaker than <those ‘of Yarger rubber companies. The size-range
subcategorizations, which were; selected to reflect fully the potential
economic and flow rate differences, are as follows:

Model Flow
, A 1/kkg
- Small Plants: Less than 3 720]kg/day (8 200° lb/day) of 16,200
raw material. | o
Medium Plants: 3,720-10,430 kg/day (8,200-23,000 1lbsday) of 9,810
- ” raw material. |
Large Plants: Greater than 20 430 kg/day (23,000 1lb/d4ay) of 6,210

raw material.

i . . W et < v

i
Rubber Reclaiming v !
|

mgggfactgrlng Process _
1
As described in Section III, there are principally three reclaiming-
processes used currently in +the United States. Wet digestion, the
oldest of the three, itself has process variations which involve
rubber - scrap defibering andgthe types of digestion medium used. 1In
some plants, physical defibering is carried out before the digestion
step; in others, chemical defibering is effected in the digestion
process itself. The acidic-medium digester process is virtually
extinct but alkaline- and neutral-medium process variations do exist.
In addition to the wet dlgestek process, there is the dry digester
process which has fundamental process similarities to the wet process.
Some wet digester systems have been or are being converted to the dry
process. The pan, or heater, process is the most common reclaiming
process and has almost replaced the wet digester process. The least

-common or least conventional process is the mechanical process and it

is believed that only one piant uses this technology. Both the pan
and mechanical reclaim processes need defibered scrap rubber produced
by the physical defibering progess.

It was concluded that there are essentially three distinct process
technologies used in produc;ng reclaimed rubber: 1) digester (wet and
dry) process, 2) pan (or heater) process, and 3) mechanical process.

|

Product A - ]

There are primarily two types of reclaimed rubber produced - by the
industry. ‘One type is general reclaim prepared from general scrap
rubber items but principally scrap tires; the other type of reclaimed
rubber is butyl rubber reclaim produced exclu51ve1y from scrap inner
tubes. The scrap inner tube raw material requlres no defibering,
whereas dgeneral scrap rubber, like tires, requires either physical or
chemical defibering. Although there are distinct product and process
differences inherent in these two types of reclaim product, there is
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little waste water impact, since;most reclaim plants produce the +two
products .side by side and, in any case, the physical defibering which
can be used by all reclaim plant$ is essentially a dry process.

. : I .
It was concluded, therefore,'that there were no .reasonable grounds for
subcategorization of the rubber reclaiming industry based on the type
of product. : ‘ e C
: |
Raw Materials

As discussed in the section above, two basic types of raw materials,

general scrap and scrap inner tubes, are wused by the reclaiming

industry. Since both of these can be used side by side and because
the quantity of inner tube scrap is normally overshadowed by the
quantity of general scrap rubber being processed in the reclaim plant,
subcategorization according to| raw material type 1is not deemed
necessary. !

Plant Size . |

Most rubber reclaiming plants in lbusiness today tend to be large pro-
duction facilities. Remaining smaller plants are generally connected
to municipal waste water treatment systems and, as such, are subject
to pretreatment standards. It .is anticipated that future reclaim
plants to be constructed or re-opened will have 'large production
capacities. |

|
Thus, it is concluded that further subcategorization according to
plant size is not warranted for rubber reclaiming facilities.

Plant Age | |
In general, reclaiming plants tend to be old facilities and in +the
past, process advances have been .incorporated via modification or
refurbishment rather than by the construction of grass-roots
reclaiming plants using the latest process technology. Further, the
age effect of process technology changes and developments are
adequately taken into account b considering subcategorization based
on the reclaim process used as di cussed abgve.

Plant Location '

I
i

- The few surviving reclaim plants ﬁre not limited to o6ne particular re-
gion. The location of reclaiming plants is probably 1linked very

closely to a cheap and available supply of scrap tires. However,
neither the process technology nor the waste water treatment method is

-dependent on the geograrhic 1location ' and, therefore, further

subcategorization for reasons of geograrhic location is not required.
, : S .
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Rubber reclaiming plants are infamous for +the odor problems they
create in the neighborhocod of the plants. Wet air pollution control
.devices are common in the 1ndustry, however, similar control measures
are required for all rlants using the same reclaiming process. There-
fore, subcategorization of the |rubber reclaiming industry according to
the extent and type of air pollution control equipment employed is not
necessary. F

|
Nature of Wastes Generated i

The types and characteristics of the waste waters produced by the pan
(heater), "mechanical, and dry digester processes are similar although
the waste waters generated by the pan and dry dlgester processes are
probably slightly more contaminated with organics <than the waste
waters produced by mechanical process. Therefore, if the mechanical,
dry digester, and ran processes are studied as one subcategory, the
developed guidelines - should be based on the exemplary treatment
applicable to the pan and dry digester processes.

Such a data contraction or szmpllfxcatlon is not detrimental to the
objectives of the guidelines study since only one plant is known to
use the mechanical reclaim process. The waste waters produced by the
wet digester process are more contaminated than those generated by the
other reclaim processes‘and their control and treatment are more
involved. Accordingly, the :ﬁbber reclaim subcategorization is based
solely on waste water types. The result is two subcategories: 1) wet
digester process, and 2) other reclaim processes to include the pan,
mechanical, and dry digester processes.
|

Treatability of Waste Waters E

The treatabilities of the process waste waters produced by the pan,
dry digestion, and mechanical processes are similar and are based on
suspended solids and oil removal. By contrast, the waste waters
created by the wet dlgester process, as well as requiring oil and
suspended solids removal, warrant further treatment to reduce
dissolved organic contaminants. In light of these differences, the
recldiming industry should i be separated into two distinct
subcategories: 1) wet digestion reclaimed rubber plants, and 2) pan, .

dry digestion, and mechanical #eclaimed rubber.

Summary I

I . . .

In order to establish effluentlllmltatlons and standards of control
and treatment, rubber reclazmlng should be divided into two sub-’
categories because of differences in the natures of the generated
waste waters and their treatabilities. The two subcategories are:

. | -

1. Wet digestion reclaimed rubber

2. Pan (heater), mechanical, and dry digestion
reclaimed rubber.

—————
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Latex-Based Products

o e e et S

|
|
|
|
|

gggggacturing Process .
o | ‘

Two types - of manufacturing process are predomlnant in the product:on
of latex-based products. Digpped goods, such as surgical gloves, are
made by single or multiple dipping operations. Latex foam production,
on the other hand, involves thé frothing or foaming of rubber latex
followed by curing. It should belnoted that although the two process
technologies exhibit distinct; differences  there are strong
similarities in the two processes |from the standpoints of materials
handling and waste water characteristics. - It was apparent that latex-
based - products should be tentatively subcategorized into dipped goocds
and foam in order to reflect' the differences in the process
technologies. Latex-based products such as latex thread and items
formed in porous molds,. although minor product types, must be
considered separately until final conclusions can be made as to which

" subcategory Lhey should be ass1gned.

Product Il
The products made from latex-based raw materials are varied. However,
the manufacturing processes, waste water characteristics, and
treatment efficiencies of manyI of these product types are similar.

.Therefore, only four productksegments are requlred. These segments

are dipped goods and latex foamas well as the mlnor products, latex
thread and porous mold 1tems. W

|
Raw Materials '

The ba51s for the separation of latex-based products from the rest of

-the segment covered by these guldellnes and limitations was the fact

that rubber latex was the common raw material. The various types of
rubber 1latex used do not have dlfferlng waste water impact and thus
there is no need for further subcategorlzatlon according to the type
of raw material used. | .

1

Plant Size o i
: I

. The size dlstrlbutlon -of dlppéd goods manufacturlng facilities is

relatively confined, and it is not necessary to study the waste water
characteristics and treatment technlques of several plant sizes for
this subcategory. The one known latex foam plant has a raw material
usage of 200,000 lbs/day latex solids and is large in comparison with
latex dipping facilities. It is 'believed by many rubber industry
experts that no other foam production facilities exist in the United
States. It is certainly true to say that few significant 1latex foam
plants are currently operatlng. Therefore, only one size of foam
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plant will be studled namely that of the plant'ﬂtﬁatr is known ¢to
exist. . ’ g -

Plant Age

The process technology used by the latex dipping industry has not
changed s1gn1f1cant1y since the advent of the industry, and therefore
plant age is not considered a necessary factor for further .
subcategorization. Since there is only one significant latex foam
production facility,  plant age is not a reason for subcategorization
of the latex foam category. This arproach is supported by the fact
that the changes in latex foam production methods over the years have
not had a waste water impact.|
Plant Locatlog A $
| . ,
Geographxcal location does not have any effect on the process ‘techno-
logies or waste water treatments used in either the latex dipping or
foam producing industries. Thus plant location is not justified as a
factor for subcategorization. Climatic conditions, such as-
temperature, will affect the rate of biodegradation. However,
climatic effects can be taken into consideration during the de'lgn of
a treatment facility such what the effluent 1limitations can be
complied with throughout the m .

Air Pollution Control _guxgmen

'Few air pollution controls and no wét'scrubbing devices are wused by
- plants manufacturing reither latex dipped goods or foam. Accordingly,
air pollution control equzpment needs do not constitute grounds for

further subcategorlzatzon of the 1ndustry.
1
Natggg of Hastes Generated !

|

Waste waters generated are characterized by latex solids, which result

from spills or ‘leaks around loading/unloading areas, and from

operations associated WItH tankage, blending, and product wash
facilities. Product and eguipment washing operations result in
surfactants enterlng the waste water. A separate problem for the

" latex foam industry is the existence of high zinc concentrations in

the foam rinse operations.

Based on the specific character1st1cs of the 21nc-laden foam rinse
waters, the latex-based products industry is divided into two subcate-
gories: dipped goods (1nclud1ng thread and porous mold items) and
latex foam. - :
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Treatability of Waste Waters.

The <treatability of latex-laden waste waters  from all types of
production facilities can be treated similarly with . chemical
coagulation and clarification for primary treatment and biological
treatment for the removal of soluble contaminants. The zinc-laden
waste waters generated in foam plants require chemical precipitation
and clarification as primary treatment followed by biological
secondary treatment. j , :

With this in mind, it was deemed |necessary to separate latex products
into two separate subcategories, dipped goods (as well as thread and
porous mold items) and 1latex |foam, based on the different treata-
bilities of the waste waters.. 1 , ‘ , '

|
Summary : |
|

Analyéis of latex-based products manufacturing, ‘point to subcate-
gorization based on process, plant size, waste water characteristics,
and treatability. Therefore, the sukcategorization should be:

- ; | ‘ :

1. Dipped goods, latex threéd, and items made in porous molds.
2. Latex foam. . _ i '

Summary ' i
The considerations presented’ in this section substantiate the
following subcategorization: ! '

Small-sized general molded, exﬁruded, and fabricated rubber plants
subcategory; medium-sized general : molded, extruded, and fabricated
rubber plants subcategory; large-sized general molded, extruded, and
fabricated rubber plants subcategory; wet digestion reclaimed rubber
subcategory; pan, dry digestioq, and mechanical reclaimed rubber
subcategory; latex-dipped, latex-extruded, and latex-molded
subcategory; latex foam sukcategory.
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%ECTION v

WASTE CHARACTERIZATION
ggneral_golded,-gggﬂuded, and_Fabricated Rubber
Sukcategories '

General }

v | ) :
Waste water characterization, data was obtained from literature, EPA
documents, and company data. Plant visits (refer to Section VII) were
made to confirm this data. Figures 1, 2, 3, 4 and 7 are generalized

. process diagrams of +typicali molded, extruded, hose, footwear, and
‘cement-dipped production facilities, respectively; they indicate the

location of water supply and waste water generation streams.
; j ,
Total Effluent |
) : | : ‘

Table 12 summarizes total| effluent quantities and contaminant
loadings. all data is normalized to a unit of raw material
consumption. Indicated flow! rate values include both process and
nonprocess waste waters. Nonprocess waste water can include once-
through -cooling water, cooling tower blowdown, boiler blowdown, intake
water treatment wastes, domestic wastes, and steam condensate. The
largest portion of the total effluent flow is cooling water discharge.
Fluctuations in the flow rates generally reflect water management
practices, For instance, plants G and C use recirculated cooling
water, whereas plants A and D ?ave once~through cooling systems.

values tabulated for raw w$ste loads include both process and

nonprocess waste waters. In addition to the values listed, tests were
conducted for other contaminanﬁs, such as phenols, chromium, and.zinc.
Phenol content in all the plants visited was minimal and it can be
assumed that phenols in Subcatégories E, F, and G total raw effluents
will not be significant. Chromium and zinc can be present in the
total plant effluent from nonprocess waste waters evolved from cooling
tower blowdowns,*®but concentrations are usually below the measurable
level. As with flow rates, COD and BOD 1loadings reflect water
management techniques. Typically, the use of cooling water treatment
chemicals in recirculated cooling water systems will raise the COD and
BOD loadings in the final effluent. '

suspended solids and o0il 1o$dings are attributable to process waste

water discharges. These loadihgs in the total effluent appear minox
when compared to COD and BOD loadings. There are two major reasons
for this: first, process flow rates are minor relative to nonprocess
discharges and dilution by nonprocess waste waters reduces their

concentrations in final raw effluents; secondly, +the plants listed
have exemplary features. Sound housekeeping and maintenance practices

(i.e., care to prevent spills, dry pickup of spills, and repair of
. N 1 ~
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leaking machinery and pipes) substantiaily reduce suspended solids and
0il loadings in raw effluents.

Dissolved solids loadings in tpe raw effluents is a function of both
the water management techniqtes,,particularly with utility services,
and the quality of the water supply source. Typically, the use of a

~cooling water recirculation  system or the use of an underground raw
water source will increase the dissolved solids loadings in the final
effluent. ' :

.  The raw waste waters from Plant D and Plant G contain lead and, in
general, have a higher COD content. This 4is attributable to
vulcanization techniques emplﬂyed in hose manufacturing.

| -
Raw waste water loadings of Plant B are lower than those of the other
plants. This plant produces cément dipped goods. Their manufacture
requires less heavy machinery and a correspondingly smaller amount of
nonprocess and process waste‘qaters are evolved.

Lo . -

Individual Process Streams
| } The primary source of process waste waters within the general molded,
, extruded, and fabricated rubber subcategories.is related to the use of
i heavy machinery, and various anti-tack solutions. Leakage of bearing,
| . gear, and seal oil can readily pass into nearby drains and be carried
‘ into the waste water effluents. O0il powered hydraulic systems provide
' ‘ additional potential for oil contamination of waste waters. Anti-tack
} agents which are allowed +to spill onto the floor can, when not
5 properly handled, contaminate plant effluents,’ contributing a
potentially high suspended solid. loading.. Washdown ‘of the dipping
areas where anti-tack agents are in use will create an additional
suspended solids loading in the effluents. In addition, wuncontrolled
or untreated runoff from-ocutdoor oil storage areas will contribute to
additional oil loadings in the effluent. Flow, o0il, .and suspended
solids contributions <from these sources are the major components of
the total process effluent. Smaller plants, with a typically 1less
efficient - operation (smaller throughput per machine) and older .
machinery, normally have higher oil and suspended solids loadings per
pound of raw material usage. Larger storage dreas in relation to
production level are also typical of smaller plants and potential
contamination from these area? is relatively greater.

The discharge from wet. air emission ccntrol devices is another process
waste water which, although of less significance, is common to the
general molded, extruded, -and ‘fabricated rubber subcategories. .
Particulate air collection ¢quipment is necessary in the compounding
areas and those areas where grinding or buffing of zrubber occurs.
This would include such processes as buffing of products to remove
flash and the grinding of rubber .from metal parts.’ Air pollution
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control devices in the.coﬁpounﬁing areas are typically the dry bag-
type collectors. Devices in other areas can be either wet or -dry.

Other process waste waters of minor importance include +the discharge

'of contact cooling water, product |testing waters, and spillage of mold .
release solution. Product testing and contact cooling waters are not

contaminated and in some cases are recycled. Mold release solutions

are usually applied manually. Spillage from this area is minute and

easily controlled. ,

Process waste waters specific té particular products within this -
industry include vulcanizer condensate from the curing of both lead-
sheathed and cloth-wrapped hoses, vulcanizer condensate from the
curing of cement dipped items, |and latex discharges from fabricated -
rubber production facilities. : : i

Discharges of condensate from the |curing of lead sheathed hose are
characterized by a high lead cancentration (approximately 60 mg/1l).
; However, a relatively small lead loading results, due to the extremely
low flow rates of the condensate. | Cooling water used on the 1lead
press ' and cured hose do contribute significant amounts of lead-laden
waters, approximately 22,400 gpd for a 28,750 1lbsday plant.

: |

Vulcanizer condensate from the éuring of cement dipped goods is
characterized by high COD concentrations (approximately 800 mg/1l)
resulting from solvents removed from the product during curing
operations. Flow rates, however, are small, resulting in minor COD
loading (0.4 kg/kkg of raw matérial).- The wvulcanizer condensate
produced during the curing of | cloth-wrapped hose has a lower COD
concentration and loading than the cement-dipped condensate. .

Latex discharges are characterize by cop, BoD, and suspended solids
loadings, but with proper handling and controls they are relatively
minor. ' . v : .

In summary, the major process~stréams are:
: : - ' . i .

1. Spills, leakage, and wasﬂdowh, fromi pfd¢essihg, éréas, and
runoff from outdoor stor#ge areas.

. O | ‘ _
2. Vulcanizer condensate from the curing of 1lead-sheathed and
cloth-wrapped hoses, cooling water from the lead sheathing
press (or extruder), and waters from the cooling of cured
lead-sheathed hose. ! . : :
I

3. Vulcanizer condensate from the cﬁting of cement dippéd items.
Flow rates and loadings for these streams are listed in Table

8C
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Based on the discussion above, several conclusions can be drawn about

1. Process waste waters are

the waste waters generated by Subcategories E, F, and G:

of a low flow'iate and have little

impact on the total effluent flow rate.

- 2. The most significant pro
spillage, leakage, was
the majority of the susp
effluent. The flow rat
is dependent on plant si:
tion level as plant size

Ee, and increases relative to produc-

decreases.

ceés waste water
hdowns, and runoff.
ended solids and oil

streams occur by
They contribute
in the final

e of this type of process waste water

3. Other process streams worthy of consideration are wvulcanizer

condensate and contact

cooling water from the lead-sheathed

- and cloth-wrapped hose production and cement dipped goods

manufacture.

4, Other process streams ar

e of negligible importance, their im-

pact being minor or undetectable.
I .

Subcategory H -- Wet Digestion, and Subcategory I -- Pan

{Heater) ,

Mechanical, and Dry Digestion Reclaimed Rubber Industries

General

Data for characterizing the tw
primarily from EPA documents and
visit was made

processes in order to obtain further first-hand information.

o reclaim subcategories were obtained
the companies. A data collection

at a plant which used both the wet digester and pan

Since

the total number of facilities producing reclaimed rubber is small,

each existing plant was also inte
data on processing techniques,
methods. :

Total Effluent

Table 14 summarizes the +total p

effluent quantities

All data are normalized to a wunit of .weight of
Table 15 presents raw waste loads of process waste water

product.
effluents.«’

The flow rates presented include
waters.

cooling water and steam condensate.

bulk of thelflow rate.

rviewed to supplement +the primary
and waste water types and treatment

reclaimed rubber

both process and nonprocess waste

For this plant, nonprocess waste waters include once-through

Nonprocess water contributes the

Rubber scrap coming to the plaht is seg:egated,‘fTires are reclaimed
by the wet digester process; whereas fiber-free scrap, such as inner

82|

rocess and nonprocess waste water
and contaminant loadings of the plant visited.
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tubes, is fed to the pan process. Since tlre reclaimlng requires
additional grinding and associated cooling water, particularly as

- preparation for the mechanical defibering operation, the wet digester
process waste water flow rates are higher than those - of +the pan
process. Incidentally, ‘if 'tires were reclaimed by the pan process, .
the flow of nonprocess coollng water would be greater.

The nonprocess cooling water is relatlvely contaminant free,
containing COD, BOD, and sdspended solids attributable to the water
source rather than the reclaiming process. Therefore, the contaminant
loadings presented in Table 14 are almost entlrely attributable to
process waste water streams. |

|

In the wet digester process (Subcategory H), the major constituents
, include COD, BOD, suspended solids, and oil.- Analytical testing was
—— made for phenols and heavy tals, in particular zinc, but the levels
were negligible. The existing wet digester processes do not produce
zinc-laden waste waters as | were enccuntered with the older or more
conventional digester process%s. ‘ o
iy Values presented in Table 14 for Subcategory H represent raw waste

; loads after in-plant control. As mentioned earlier, fiber is removed
i from the scrap mechanically, thereby reducing the suspended solids

. loading of +the effluent. 1In addition, dewatering liquors and vapor
‘ - condensates are reused as makeup to the digester, thus reducing final
‘ oil and C¢OD 1loadings. The final 1loadings of importance are oil,
{ suspended solids, and: COD. . ; ‘

i ‘ In the reclaim processes for Subcategory I (including pan, mechanical
@f; , and dry digestion reclaim |processes) the process waste waters have

[ e o ol

lower flow and contaminant loadings than the wet digestion process.
2 This is due to the absence of the dewatering liquor waste water stream
- and the 1lower wusage of depolymerizing oils in the dry reclaiming
processes. .l '

o
.

Individual Process Streams

. The primary source of process kaste water 1oad1ngs for Subcategory H
; . is dewatering llquor. High COD and o0il loadings are characteristic of
. this discharge. When mechanically defibered scrap is fed to the wet
: digester process, suspended solids are contained in the dewatering
: liquor owxng to carrying over. of depolymerized rubber fines. If
i } defibering is carried out chemically in the digestion step, additional
: i suspended solids due to the fiber w111 be present.

- s B 44 A At et bt et i |
(N
Ty

sl .

. A second major source of cqntah1nant loadlngs for both Subcategory H

and Subcategory ‘I is spillls, leaks, and washdown from processing

— : areas. The discharge is qualitatively similar to the corresponding

‘discharge of Subcategories E, F, and G; however, flow rates and
~loading on a per-day basis are‘substantlally hlgher.A‘

l;




i

 General

A third major source of contaminant loadlngs is alr control equlpment
used to collect light organics which are vaporized or entrained in the

vapors leaving the pan devulcanlzers or the wet digester system.
Flows and loadings from the wet dlgester process are substantially

‘higher than  those of the pan process. In the wet digestion process,

the 0il contained in these condengates can be recycled.

Summary
: ' I o ‘

Waste waters generated by rubber feclaiming, Subcategories H and I,
contain the following major contamlnant constituents: COD, suspended
solids, and oil. Analysis of waste waters from rubber reclaiming
plants, - indicates that zinc| and phenol are not present in
significantly measurable quantities. For subcategory H, dewatering
ligquor contributes the majorlty!of the total COD, 0il, and suspended
s0lid loadings. In both subcategorles, spills, leaks, washdown, and
runoff from processing areas are a substantial source of effluent
contamination. Additional contamlnatlon is attributable to the
control of wvapor emissions from both the pan and wet dlges1er
processes.

‘Loadings for waste waters from Subcateébry H are substantially higher

than those of Suktcategory 1I. !In-plant controls such as the use of

"mechanically defibered scrap and £he recycle of dewatering 1liguors . -

does not reduce the waste water 1loadings associated with the

- Subcategory H process to the leve}s resulting from the Subcategory I

reclaiming process.

\,

Latex-Based Products Subcategories

'Waste water characterization data for Subcatégories J and K were

obtained from literature, EPA documents, company records, and first-
hand plant data. Plant visits (réfer to Section VI1) were made at {wo
latex dipping facilities and one latex foam plant. Generalized
process flow diagrams, lndlcatlng both product flow and waste water
generation p01nts, are presented Tn Flgures 6 and 8.

Total Process Effluent

Table 16 summarizes - the total process effluent 'quanﬁities and
contamlnant loadings dlscharged by plants manufacturing 1latex-based
products. All data is normalized to a unit of latex consumption.

'Flow rates are higher for the latex foam due to the larger ‘amounts of

processing and product washing waters requlred.

"Effluent streams were measﬁred for CoD, BOD, suspended solids,
‘dissolved solids, oil, surfactants, zinc, and phenols. Phenols were

not found in any of the waste waters. Zinc was found in process waste

-
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L

waters from the latex foam fac111ty. No zinc was found in waste
waters generated by latex dipped! facilities. coD, BOD, suspended
solids, and dissolved so0lids are attributable to latex in the waste
water. Loadings for Plant K are substantially higher because of the
contributions of detergent-laden wash waters which also produce a .
higher flow. Surfactants are contrlbuted by the emulsifying agents

used in the 1latex mix and addltlonally in Plant K by the detergent

present in the washing waste waters.

[

|-

Individual Prccess Streams

i o A )

The principal source of waste waters within these subcategorles is
product wash waters. These wash waters are characterized by a cob,

BOD, dissolved solids, and suspended solids loading. The loadings of °
these waste waters are h1gh1y| dependent on the washing techniques :

- employed by the company. Company |K uses detergents in the washing
operations, whereas Company J |uses only high temperature water
(approximately 2009F). The use of detergents adds to COD and EOD
loadings in the raw effluent. Flows are also highly dependent on the

iy technique employed. ' Higher flow Irates are normally envolved from

; multiple washings. i
l

i In .addition to the other loadlngs, discharges of product wash water

i from latex foam facilities can contaln high concentrations of zinc.

‘ Zinc oxide is wused as a curing|agent during foam manufacture. - Zinc
components, which are not held, or fixed, in the foam matrix are

3 | removed by the wash waters. ‘ :

;f . A seCOnd source of contamination results from spllls, leaks, washdown,

i and runoff from latex storage, compoundlng, and transfer areas. This

3 " waste water will contain latex and is characterized by cCoOD, BCD,

o suspended solids, dissolved solids, o0il, and surfactant loadlngs.
ﬁd COD, BOD, ‘and suspended solids-are present due to the 1latex in the

waste water. 0il and surfactants are contributed by coagulation
agents, extractable organics, and emulsifier aids.

A third source of waste water, reievant to latex dlpplng operatloms,
“1s form cleaning wastes. Plant J employed a biodegradable cleaning
compound in hot water. The operatlon is continuous, the form being
cleaned automatically after each complete dipping operation. Waste
.waters from this operation are characterlzed by loadings of C€OD, EOD.
and suspended solids. Plant K cleans forms manually and only
periodically. Discharges from thlS area, although characterized by
similar contaminants, will be 1nterm1ttent in nature and will be of a
substantially lower flow. L1terature and EPA documents indicate that
certain latex dip operations use chromic acid solutions to clean
forms. If not contalnerlzed these waste waters will appear in the
process effluent. : ' :
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- latex foam, the wash water

A summary of <the
presented in Table 17.

individ

Summary

Process waste waters from
characterized by coD, BOD,
loadings. In addition, disch
significant quantities of zi
is product wash waters. The
highly dependent on the ¢t

process waste waters include
latex storage, compounding an
form cleaning operations.

o B

ual process - stream characteristics is

Subcategories J and K operations are
suspended solids, o0il and surfactant
arges from these operations can contain
nc and chromium. The primary waste water
characteristics of the wash water is
echniques employed. In the production of
will contain zinc. Other sources of
spills, leaks, washdown, and runoff from
d transfer areas, and discharges from
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SECTION vi

SELECTION. OF POLLUTION PARAMETERS

Subcateqories E, F; G -- ggg_g_; Molded, Ektruded, and Fabricated
Rubber Products ' '

From review of the Corps of Engineers Permit Appllcatlons for molded,
extruded, and fabricated rubber production facilities and from exami-
nation of related publlshed |data, it appears that the following
pollutants are present in measurable guantities in the waste water ef-
fluents from Sukcategories E,|F, and G production facilities:

BOD

COD

Suspended Solids

Total Dissolved Solids
0il and Grease

pH

Temperature (Heat)
Lead

Chromium’

Examination of in-plant and analytical data obtained during the on-
site inspections of a number of production facilities indicates that
certain parameterss are present only in insignificant amounts; are
present in the raw supply water; or are contributed by discharges
unrelated +to the primary production operations. Nonprocess effluents
result mainly from utility and water treatment discharges and from
domestic waste water dlscharges generated within the plant boundaries.
Such nonprocess discharges are the subject of other guideline studies
and are covered by other EPA gocuments.
|

The tOplCS treated in this sectlon include the rationale for
elimination oY selection of the aforementioned parameters and
recommendations. ‘ :

Blochemlcal oxygen Demand jBO )

Blochemlcal oxygen demand (BOD) refers +to  the ‘amouht of oxygen

- required to stabilize biodegradable organic ‘matter under aerobic

conditions. BOD concentrations measured in process waste waters
discharged by Subcategories| E, F, and G production facilities were.
typically low, i.e., less thaph 30 mgs/l. ' Their presence is due in
general +to the organic conFent of oil and grease, and anti-tack and
latex solutions. The presence of these solutions in waste waters. is
better characterized however by the o0il and grease, and suspended

solids loadings. Consequentl& BOD was considered insignificant in

I
|
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the effluent of plants manufacturing general molded, extruded, and
fabricated rubber products. ‘ . e o

Biochemical oxygen demand (BOD) is a measure of the oxygen consuming
capabilities of organic matter. The BOD does not in itself cause
direct harm tc a water system, but it does exert an indirect effect by
depressing the oxygen content of the water. Sewage and other organic
effluents during their processes of decomposition exert a BOD, which

can have a catastrophic effect on the ecosystem by aepleting the

oxygen supply. Conditions are reached frequently where all of the
oxygen is used and the continuing decay process causes the production
of noxious gases such as hydrogen sulfide and methane. Water with a
high BOD indicates the presence of decomposing organic matter and
subsequent high bacterial counts that degrade its quality and
potential uses. ! B ) . v

Dissolved oxygen (DO) is a waLer quality constituent that, in
‘appropriate Concentrations, is éssential not only to keep organisms
living but also to sustain species reproduction, vigor, and +the
development of populations. Organisms undergo stress at reduced DO
concentrations that make them less competitive and able to sustain
their species within the aquatic environment. For example, reduced DO
concentrations have been shown to interfere with fish population
through delayed hatching of eggs, #educed size and vigor of embryos,
production of deformities in young, interference with food digestion,
acceleration of blood clotting, | decreased tolerance +to certain

toxicants, reduced food efficiency and growth rate, . and reduced

maximum sustained swimming syeed. |[Fish food organisms are likewise
affected adversely in conditions with suppressed Do. Since all
aerobic aquatic organisms need a8 certain amount of oxygen, the

consequences  of +total lack of diqsolved oxygen due to a high BOD can
kill all inhabitants of the affectﬁd area. A

If a high BOD is pPresent, the qualiky of the water is usuélly visually
degraded by the presence of decomposing materials and algae blooms due
to the uptake of degraded materials that form the foodstuffs of the

algal populations.

€oD
Chemical ‘oxygen demand (COD) provides a measure of the equivalent
oxygen required to chemically oxidize the organic/inorganic materijial
present in the waste water samplel. COD in Subcategories E, F, and G
pProcess waste waters is attributable to washdown and runoff from
‘contaminated oil, to antietack! dipping, and the 1latex areas.
Intermittent discharges of spent! anti-tack ° or latex solution
contribute to the CoD of pProcess waste water. Discharges of
vulcanizer condensate in cement-dipped goods production .and certain
hose production also increase COD loadings. Flow rates from these
COD-contributing waste waters .is small, thus resulting in 1low coDp
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loadings. Technology is not available for adequate and viable
treatment of such small COD léadings. In addition, other parameters
(such as suspended solids and oil) more readily characterize the COD
loading. Accordingly, it is not deemed necessary to subject
Subcategories E, F, and ’G| production process ‘effluents to COD
limitations. | o i o : ‘

|

Total Suspended Solids |
Suspended Solids (SS) after discharge to a water course can settle to
the bottom, blanket spawning érounds, interfere with fish propagation,
and may exert ‘an appreciaple oxygen demand on the body of water.
suspended solids in Sukcategories E, F, and G waste waters are due to
washdown and runoff from compounding areas, discharges of anti-tack
solution and boiler blowdowns, and water treatment wastes. During
normal daily production operations, the nonprocess blowdowns and the
water treatment wastes will contribute the largest amounts of
suspended solids. Suspended solids concentrations in process waste
waters will wvary from less| than 10 mg/1  (with proper .in-plant
controls) to over 20,000 mgsl during anti-tack solution dumping and
discharge. . ' ]

bt ) " i

suspended solids include bothiorganic‘and .inorganic materials. The
inorganic . components include - sand, silt, and clay. The organic
fraction includes such materials as grease, o0il, tar, animal and
vegetable fats, various fibbrs, sawdust, hair, and various materials
from sewers. These solids may settle out rapidly and bottom deposits
are often a mixture of both organic and inorganic solids. They
adversely affect fisheries by covering the bottom of the stream or
lake with a blanket of material that destroys the fish-food bottom
fauna or the spawning ground lof _fish. Deposits containing organic
materials may deplete bottom oxygen supplies and produce hydrogen

sulfide, carbon dioxide, métﬂane, and othér noxious gases.

In raw water sources for daméstic use, state and regional agencies
generally specify that suspended solids in streams shall not be
present in sufficient concentration to be objectionable or to
interfere with normal treatment processes. Suspended solids in water
may interfere with many industrial processes, and cause foaming in
boilers, or encrustations on lequipment exposed to water, especially as
the temperature rises. Suspended solids are undesirable in water for
textile .industries; paper land pulp; beverages; dairy products;
laundries; dyeing; photogr#phy; cooling systems, and power plants.
suspended particles also serve as a transport mechanism for pesticides
and other substances which are readily sorbed into or onto clay
particles. : o '

Solids may be suspended in water for a time, and then settle to the

bed of the stream or lake. These settleable solids discharged with
man's wastes may be inert, slowly biodegradable materials, or rapidly
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decomposable sﬁbstances. While in suspension, they -increase the
turbidity of the water, reduce 1light penetration and impair the

photosynthetic activity of aquati# rlants.’

Solids in suspension are aestheti#ally displeasing. When they settle
to form sludge deposits on the stream or lake bed, they are often much
more damaging to the life in water, and they retain the capacity to
displease the senses. Solids, wh?n transformed to sludge deposits,
may do a variety of damaging things, including blanketing the stream
or lake bed and thereby destroying the living spaces for those benthic
organisms that would otherwise ‘occury the habitat. wWhen of an organic
and therefore decomposable nature, solids use a portion or ‘all of the
dissolved oxygen available in the area. Organic materials also serve
as a seemingly inexhaustible food source for sludgeworms and
associated organisms. - )

| ; o | ‘
Turbidity is principally a measure of the light absorbing properties
of suspended solids. It is frequgntly used as a substitute method of
quickly estimating the total su§pended solids when the concentration

. is relatively low.

|
Total Dissolved Solids !‘
|

High concentrations of dissolved% s0lids - (TDS) originate from the
nonprocess waste water effluents from cooling towers, boiler
blowdowns, and water treatment system backwashes and blowdowns. ~In
addition, high concentrations of TDS were observed in all effluents
when the raw water supply was from deep wells as opposed to city
water. : . : : - “

" In natural waters the dissolved}solids consist mainly of carbonates,

chlorides, sulfates, phosphates, and possibly nitrates of calciunm,
magnesium, sodium, and potassiunm, with traces of iron, manganese and
othexr substances. ‘

Many communities in the United States and in other countries use water
supplies containing 2000 to 4000 mg/l of dissolved salts, when no
better water is available. Such waters are not palatable, may not
quench thirst, and may have a laxative action on new users. Waters
containing more than 4000 mg/l1l of [total salts are generally considered
unfit for human use, although| in hot climates such higher salt
concentrations can be tolerated whereas they could not be in temperate
climates. Waters containing 5000 mg/l or more are reported to be
bitter and act as bladder and intestinal irritants. It is generally
agreed that the salt concentration cf good, palatable water should not
exceed 500 mg/l. ! . v . .

Limiting concentrations of dissolved solids for fresh-water fish may
range from 5,000 +o 10,000 mg/1l, according to species and prior
acclimatization. Some fish are ﬁdapted to 1living in more saline
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- waters, and a few speczesI of fresh-water forms have been found in
natural waters with a salt concentration of 15,000 to 20,000 mg/l.
Fish can slowly become accllmatlzed to higher salinities, but fish in
waters of 1low salinity cannot survive sudden exposure +to high
salinities, such as those |resulting from discharges of oil well
brines. Dissolved solids. may!influence the toxicity of heavy metals
and organic compounds to fish and other aquatic life, primarily
because of the antagonistic effect of hardness on metals.

Waters with total dissolved solids over 500 mg/l have decreasing
utility as irrigation water. At 5,000 mg/1l water has little or no
value for irrigation. o '

Dissolved solids in 1ndustr1al waters can cause foamlng in boilers and
cause interference with cleanness, cclor, or taste of many finished
products. High contents of'dissolved s501ids also tend to accelerate
corrosion.

specific conductance is a meagure of the capacity of water to convey
an electric - current. This fproperty is related to the total -
concentration of ionized substances in water and water temperature.’
This property is frequently used as a substitute method of quickly
estimating the dissolved solids concentration.

0il and Grease

0il and grease is a measure of the insoluble hydrocarbons and the
free-floating and emulsified o0il in a waste water sample. O0il and
grease exist in process waste| waters due to washdown, runoff, spills,
and 1leakage in the process| areas which pick up lubricating oil from
machinery, and process and fuel o0il from storage areas. Concentration
values in the total effluent range from less than 5 mg/1l to (reater
than 100 mg/l. Concentrations in the total plant effluent are not
directly indicative of the oill and grease problem because of dilution
by nonprocess waste waters. Loadings in the plants visited ranged
from 0.1 kgskkg to* 1.8 kgs/kkg of raw material. Since oily wastes
result from intermittent flows, ' instantaneous values could be much

higher at times. ‘ T o s T

0il and grease exhibit an oxygen demand. 'Oil emulsions may adhere to
the gills of fish or coat and destroy algae or other plankton.
Deposition of o0il in the bottom sediments can serve to inhibit normal
benthic growths, <thus interrupting the aquatic food chain. $oluble
and emulsified material ingested by fish may taint the flavor o©of the
“fish flesh. Water soluble components may exert toxic action on fish.
Floating oil may reduce the re-aeration of the water surface and in
conjunction with emulsified o0il may interfere with photosynthesis.
Water insoluble components damage the plumage and coats of water
animals and fowl. 0il and grease in a water can result in the
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formation of objectionable surface slicks ' preventing the full
aesthetic enjoyment of the water. : : :

0il spills can damage the surface 6f boats and can destroy the
aesthetic characteristics of beachles and shorelines.

pH,; Acidity and Alkalinity

Control and adjustment of pH in the Process waste waters generated in
the Subcategories E, F, and G| should be practiced. Failure to
maintain adequate control can have a deleterious effect on aquatic
life, post-precipitation of soluble salts, etc. '

Y

Acidity and alkalinity are reciprocal terms. Acidity is produced by
substances that yield hydrogen ions upon hydrolysis and alkalinity .is
produced by substances that vield hydroxyl ions. The terms "“total
acidity"® and “total alkalinity"! are often used to express the
buffering capacity of a solution. |Acidity im natural waters is caused
by carbon dioxide, mineral acids, weakly dissociated acids, and the
salts of strong acids and weak bases. BAlkalinity is caused by strong
bases and the salts of strong alkalies and weak acids. ‘

The - term pH is a logarithmic |expression of the concentration of
hydrogen ions. At a pH of 7, the hydrogen and hydroxyl ion
concentrations are essentially equal and the water is neutral. Lower
pPH values indicate acidity while higher values indicate alkalinity.
The relationship between pH and -acidity or alkalinity is not
necessarily linear or-direct. ' ‘ -

Waters with a pH below 6.0 are coriosive to water works structures,
distribution 1lines, and household Flumbing fixtures and can thus add
such constituents to drinking water as iron, copper, zinc, cadmium and
lead. The hydrogen ion concentration can affect the "tasten" of the
water. At a low pH water tastes ®sour®. The bactericidal effect of
chlorine is weakened as the pH incﬂeases, and it is "advantageous to
keep the pH close to 7. This is very significant for providing safe
drinking water. L ) :

Extremes of pH or rapid pH changes lcan exert stress conditions or kill
aguatic life outright. Dead fish, lassociated algal blooms, and foul
stenches are aesthetic 1liabilitiles of any waterway. Even moderate
changes from "acceptable® ‘criteria limits of PH are deleterious to

. some species. The relative toxicity to aquatic life of many materials

is increased by changes in the water pH. Metalocyanide complexes can
increase a thousand-fold in toxicity with a drop of 1.5 pH units. The
availability of many nutrient substlances varies with the alkalinity
and acidity. BAmmonia is more lethal with a higher pH.
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The lacrimal fluid of the human eye has a pH of approx1mately 7.0 and
a deviation of 0.1 pH unit from the norm may result in eye irritation
for the swimmer. Appreciable irritation will cause severe pain.

Temperature

Elevated temperatures in.  total plant effluents occur when collected
steam condensate (utility waste) is not recycled but is discharged
into the plant effluent. Elevated temperatures are not encountered in
process wvaste waters. . COnsequently, ‘a temperature limitation for
process waste waters is not cons1dered necessary.

Temperature is one of the most|important and influential water quality
characteristics. Temperature determines those species that may be
present; it activates the hatchlng of young, regulates their activity,
and stimulates or suppresses their growth and development; it
attracts, and may kill when the water becomes ¢too hot or becomes
chilled too suddenly. Colder water generally suppresses development.
Warmer water generally accelerates activity and may be a primary cause
of aquatic plant nuisances when other environmental factors are
suitable. ,

Temperature is a prime regulator of natural processes within the water
environment. It governs phy31olog1ca1 functions in organisms and,
acting directly or indirectly in combination with other water quality
constituents, it affects aquatic life with each change. These effects
include chemical reaction rxates, enzymatic functions, molecular
movements, -and molecular exchanges Letween membranes within and
between the phy51olog1ca1 systems and the organs of an animal.

Chemical reaction rates vary with temperature and generally increase
as the temperature is increased. . The solub;llty of gases in water
varies with temperature. Dissolved oxygen is. decreased by the decay
or decomposition of dissolved organic substances and the decay rate
increases as the temperature of the water increases reaching a maximum
at about 309C (86°F). The temperature of stream water, even during
summer, is below the optimum for pollut10n-assoc1ated bacteria.
Increasing the water temperature increases the bacterial
multlpllcatlon rate when the environment is favorable and the food
supply is abundant.

Reproductlon - cycles may be changed significantly by increased
tempeéerature because this unction takes place under restricted
temperature . ranges. Spawnung may not occur at all because
temperatures are too high. Thus, a fish population may exist in a
heated area only by continued immigration. Disregarding the decreased
reproductive potential, water temperatures need not reach lethal
levels to decimate a species. [Temperatures that -favor competitors,
predators, parasites, and dise€ase can.destroy a species at levels far
below those that are lethal. ’
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In general, marine water temperhtures do not change as rapidly or

range as widely as those of fresh water.
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Lead

Heavy metals such as lead are toxi
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summary of Significant Polluta

0f the pollutants examined,
grease, lead, and pH are slgnl
process waste waters. 0f the

lead, and pH must be controlle .

Subcategories E, F, and G ther;

Suspended Solids
0il and Grease
Lead

PH

nts

only COD, suspended solids, oil and
ficant characteristics when considering
five, suspended solids, o0il and grease,
The list of control parameters. for
efore is:

Subcategory H and Subcategory I - Reclaimed Bubber

Review of published 11terature, EPA documents and industry records,
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chemical and biological

plant visits

indicate .that “the
are pollutants

folLowlng

constituents found in

I

measurable quantities from Subcategory H and Subcategory I effluents:

_ BOD _ |
COoD o
Suspended Solids :
Total Dissolved Solids !
0il and Grease ’
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pH ,
Temperature '
Zinc :

-

Biochemical Oxygen Demand (BOD)

.. The presence of BOD in Subcategory H process waste waters is due

primarily -to the use of large quantities of process waters in the
digestion of scrap rubber. This waste water is not evolved in
Subcategory I production facilities. A second source of BOD is
organics found in the condensed vapors  collected from both Subcategory

- H and subcategory I depolymerizaticn units. Organics found in anti-

\
P

tack solution discharges contribute additional BOD. The possibility

exists that pollutants with a high CO/BOD ratio may be discharged by

plants wutilizing the wet digéstion process. Control of COD by in-
plant and end-of-pipe controls will adequately reduce BOD without
requiring the additional monitor?ng costs of both analyses.

Biochemical oxygen demand (BODj‘is a measuré of the oxygen consuming
capabilities of organic matter. |The BOD does not in itself cause
direct harm to a water system, but it does exert an indirect effect by

. depressing the oxygen content of the water. Sewage and other organic

effluents during their processes | of decomposition exert a BOD, which

- can have a catastrophic effect on the ecosystem by depleting the

oxygen supply. Conditions are reached frequently . where all of the

~oxygen is used and the continuing decay process causes the production

of noxious gases such as hydrogen sulfide and methane. Water with a
high BOD -indicates the prxesence of decomposing organic matter and
subsequent high bacterial counts that degrade i3Jts quality and
potential uses. I .

Dissolved oxygen . (DO) is a ater quality constituent that, in
appropriate concentrations, is essential not only to keep organisms
living but also to sustain $pecies reproduction, vigor, and the
development of populations. Organisms undergo stress at reduced DO
concentrations that make <¢them! less competitive and able to sustain
their species within the aquatic lenvironment. For example, reduced DO
concentrations have been shown 'to interfere with fish population

through delayed hatching of eggs, reduced size and vigor of embryos,

production of deformities in young, interference with food digestion,
acceleration of blood clottidg, decreased tolerance +to certain
toxicants, reduced food efficiency and growth rate, and reduced
maximum sustained swimming speed. Fish food organisms are likewise
affected adversely in conditions with suppressed DO. Since all
aerobic aquatic organisms need a certain amount of oxygen, the

consequences of total lack of dissolved oxygen due to a high BOD can:

kill all inhabitants of the affected area.

If a high BOD is present, the qu%lity of the water ds usually visually .

degraded by the presence of deCOﬂposing materials and'algae‘blpoms due

1
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to the uptake of degraded ‘materials that form the foodstuffs of the
algal populations.

| : -

COoD o |

. The presence of organics and 1norgan1cs in dewaterlng waste waters
will ' contribute to high COD concentrations in Subcategory H process
waste waters. Values for th1s waste stream are greater than 3,000
mg/l. Other contributors of COD include organics found in condensed
vapor, streams for depolymerlzatlon units and anti-tack solutions used
in both Subcategory H and| Subcategory I production facilities.
Concentrations in these latter sources ranged from approx1mate1y 100
mg/1l to 340 mg/l. A large porticn of +this COD is directly
attributable to the 0il content of these waste streams. However, to
prevent excessive discharge of non-biodegradable organics (not
attributable to 011 and grease) COD shall be monitored and controlled.

Suspended Solids

Suspended Solids (SS) in éubcategory H and Subcategory I are
attributable to washdcwn and runoff from compounding areas, discharges
of anti-tack solutzon, boiler blowdowns, and water treatment wastes.
Additional loadings in Subcategory H discharges will result when
fiberous stock is fed to theldlgesters. In this case, the dewatering
liquor can contain as much as| 10-percent suspended solids.

Suspended solids include both organlc and 1norgan1c materials. The
inorganic , components include sand, silt, and clay. The organic
fraction includes such materials as grease, o0il, tar, animal and
vegetable fats, various fibers, sawdust, hair, and various materials
from sewers. These solids may settle out rapldly and bottom deposits
are often a mixture of both organic and inorganic solids. They
adversely affect fisheries by|covering the bottom of the stream or
lake with a blanket of material that destroys the fish-food bottom
fauna or the spawning ground 6f fish. Deposits containing organic
materials may deplete bottom oxygen supplles and produce hydrogen
" sulfide, carbon dlox1de, methane, and other noxlous gases,

In raw water sources for domestzc use, state and reglonal agenczes

generally specify that suspended solids 4in streams "shall not be
present in sufficient concentratlon to be objectionable or to
interfere with normal treatm Ent prccesses. Suspended solids in water
may interfere with many industrial processes, and cause foaming in
boilers, or encrustations on |qulpment exposed to water, espeC1a11y as
the temperature rises. Suspended solids are undesirable in water for
textile industries; paper and pulp; beverages; dairy products;
laundries; dyeing; photography; cooling systems, and power plants.
Suspended particles also serve as a transport mechanism for pesticides
and other substances which are readily sorbed into or onto clay
particles. ' ! ! :

1
!
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Solids  may be suspended in water for a time, and thén éettle to the
bed of the stream or lake. These settleable so0lids ~ discharged with

man's wastes may be inert, slowly biodegradable materials, or rapidly

decomposable substances. While| in suspension, they increase the
turbidity of the water, redu?e light penetration and impair the
photosynthetic activity of aquatic plants. )

. . o |

- | C . e .
Solids in suspension are aesthetically displeasing. When they settle
to form sludge deposits on the sﬁream or lake bed, they are often much
more damaging to the life in water, and they retain the capacity to
displease the senses. Solids, when transformed to sludge deposits,
may do a variety of damaging things, including blanketing the stream
or lake bed and thereby destroying the living spaces for those benthic
organisms that would otherwise occupy the habitat. When of an organic
and therefore decomposable nature, solids use a portion or all of the
dissolved oxygen available in the area. Organic materials also serve
as a seemingly inexhaustible food source for sludgeworms and
associated organisms. : T

Turbidity is principally a measuré of the light absdrbing properties
of suspended solids. It is frequently used as a substitute method of

quickly estimating the total susgpended solids when the concentration
is relatively low. , :

Dissolvéd_Solids

Dissolved Solids (TDS) found in Subcategory H and Subcategory I

- effluents are attributable to nonprocess waste water effluents. These

include cooling tower and boiler] blowdowns and water treatment system
backwashes and blowdown. ' . '

- In natural waters the dissolved solids consist mainly of carbonates,

chlorides, sulfates, rphosphates, and possibly nitrates of calcium,
magnesium, sodium, and potassium, with traces of iron, manganese and
other substances. :

Many communities in the United Sﬂates and in other countries use water
supplies containing 2000 to 4000 mg/l of dissolved salts, when no
better water is available. Such waters are not palatable, may not
quench thirst, and may have a [laxative action on new users. Waters
containing more than 4000 mgs/l of total salts are generally considered
unfit for human use, although in hot climates such higher salt
concentrations can be tolerated whereas they could not be in temperate
climates. Waters containing 5000 mg/l or more are reported to be
bitter and act as bladder and intestinal irritants. It is generally
agreed that the salt concentration of good, palatable water should not
exceed 500 mgr/l. . : , - , ) '
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0il and Grease

Limiting <¢oncentrations of dissolved solids for fresh-water fish may
range from 5,000 to 10,000 mgsl, according to species and prior

~acclimatization. Some fish are adapted to living in more saline

waters, and a few species of fresh-water forms have been found in
natural waters with a salt concentration of 15,000 to 20,000 mg/1.
Fish can slowly become acclimatized to higher salinities, but fish in
waters  of low salinity cannot survive sudden exposure to high
salinities, such as those resulting from discharges of oil - well
brines. Dissolved solids may influence the toxicity of heavy metals
and organic compounds to fish and other aquatic 1life, primarily
because of the antagonistic ﬁffect of hardness on metals. '
Waters with total dissolved solids over 500 mg/1l have decreasing
utility as irrigation water. IAt 5,000 mg/1l water has 1little or no
value for irrigation. ! :

>

Dissolved solids in industrial waters can cause foaming in boilers and
cause interference -with cleaness, color, or taste of many finished
products. High contents of dissolved solids also tend to accelerate
corrosion. :
L™

Specific conductance is a Jeasure of the capacity of water to convey
an electric current. . .This property is related to the total
concentration of ionized substances in water and water temperature.
This property is frequently used as a substitute method of quickly

‘estimating the dissolved solids concentration.

|
!

0il and grease in process waste waters in Subcategory H are primarily
attributable to process o0il used in the digester process. This o0il is
carried to the effluent with the dewatering liquor.  Sources of oil
and grease common to both Subcategory H and Subcategory I are organics
scrubbed £from wvapor streams and lubricating o0il leakage from. heavy
machinery. The o0il concentr ‘tion in the total effluent of the plants
visited was 1less than 10 m /1. ‘However, company data indicated that
concentrations in process streams could be as high as_ 10,000 mg/l.

0il and grease exhibit an oxﬁgen demand. Oil emuls;ons may adhere to

the gills of fish or coat and destroy algae or other plankton.
Deposition of 0il in the bottom sediments can serve to inhibit normal
benthic growths, thus intérrupting the aquatic food chain. Soluble
and emulsified material ingested by fish may taint the flavor of the
fish flesh. Water soluble components may exert toxic action on. fish.
Floating oil may reduce the re-aeration of the water surface. and 'in.
conjunction with emulsified oil may interfere with photosynthesis.
Water insoluble components damage the plumage and coats of water
animals and fowl. 0il and grease in a water can result in the
fo:mation of objectionable | surface slicks preventing the full
aesthetic enjoyment of the water. :
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0il spills can damage the surface of boats and

nd can destroy the
aesthetic characteristics of beaches and shorelines. ‘

RH, Acidity and Alkalinity

- Variations in pH of = Sukcategory H process effluents is highly

dependent on the formula used in digestion. Plant-visit data
indicated a minimum pH of 6.0. Industry data indicate a maximum pH of
approximately 11.0. Fluctuations/in Sukcategory I process waste water
PH are not expected to be outsideithe pPH range of 6.0 to 9.0,

Acidity and alkalinity are reciprécal terms. Acidity is produced by
substances that yield hydrogen i?ns upon hydrolysis and alkalinity is
produced by substances that yield hydroxyl ions. The terms ®total
acidity"® and "total alkalinity" are often used to express the
buffering capacity of a solution., Acidity in natural waters is caused
by carbon dioxide, mineral acids, |weakly dissociated acids, and the

" salts of strong acids and weak bases. Alkalinity is caused by strong

bases and the salts of strong alkalies and weak acids.

The term pH is a logarithmic expression of +the concentration of
hydrogen ions. At a pH of 7, the hydrogen .and hydroxyl ion
concentrations are essentially equal and the water is neutral. Lover
pH values dindicate acidity while higher values indicate alkalinity.
The relationship between pH and acidity or alkalinity is not
necessarily linear or direct. ' '

Waters with a pH below 6.0 arelcorrosive to water works structures,
distribution lines, and houséhold!plumbing fixtures and can thus add
such constituents to drinking water as iron, copper, zinc, cadmiun®and
lead. ' The hydrogen ion concentration can affect the ®taste" of the
water. At a low pH water tastes ﬁsour". The bactericidal effect of
chlorine 1is weakened as the pPH increases, and it is advantageous to
keep the pH close to 7. This is very significant for providing safe
drinking water. ,

Extremes of pH or rapid pH changeé can exert stress conditions or kill
aquatic 1life outright. Dead fish, associated algal blooms, and foul
stenches are aesthetic liabilities of any waterway. Even moderate
changes from "acceptable" criteria 1limits of pH are deleterious to
some species. The relative toxicity to aquatic life of many materials

is increased by changes in the water pH. Metalocyanide complexes can
- increase a thousand-fold in toxicity with a drop of 1.5 pH units. The

availability of many nutrient substances varies with the alkalinity
and acidity. BAmmonia is more lethal with a higher pH.

The lacrimal fluid of the human eye h&s‘a pH of approximately 7.0 and

.a deviation.of 0.1 pH unit from the norm may result in eye irritation

for the swimmer. Appreciable irritation will cause severe pain.
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Temperature .
. o ) ‘

In reclaim plants, there are individual waste water streams, such as

condenser flows, which have elevated temperatures. However, once

combined with other effluents, elevated temperature in the final

effluent is not a problem.

Temperature is one of the most important and influential water quality
‘characteristics. Temperature dJdetermines those species that may be
present; it activates the haéching of young, regulates their activity,
and stimulates or suppresses their growth and development; it
attracts, and may kill when the water becomes too hot or becomes
chilled too suddenly.  Colder water generally suppresses development.
Warmer water generally accelerates activity and may be a primary cause
of aquatic plant nuisances when other environmental factors are
suitable, o

Temperature is a prime regulator of natural processes within the water
environment. It governs physiological functions in organisms and,
acting directly or indirectly in combination with other water quality
. constituents, it affects aquatic life with each change. These effects
! } - include chemical reaction [rates, enzymatic functions, molecular -
Ailth : movements, and molecular exchanges Letween membranes within and
11| 1H . between the physiological systems and the organs of an animal. :

Chemical reaction rates vary with temperature and generally increase
as the temperature is increased. The solubility of gases in water
varies with temperature. Dissolved oxygen is decreased by the decay
or decomposition of dissolved organic substances and the decay rate
increases as the temperature of the water increases reaching a maximum
at about 30°C (86°F). The temperature of stream water, even during
summer, 1is below the optimum for pollution-associated bacteria.
Increasing the water temperature increases the bacterial
multiplication rate when the environment is favorable and the food
supply is abundant. .

-

i Reproduction cycles may be changed significantly by increased
I ' temperature because this functicn takes place under restricted
!‘ : temperature ranges. Spawning may not occur at all because .
l, ‘ temperatures are too high., Thus, a fish population may exist in a
M heated area only by continued immigration. Disregarding the decreased’
‘ reproductive potential, water temperatures need not reach lethal
51 levels to decimate a species. Temperatures that favor competitors,
: predators, parasites, and disease can destroy a species at levels far
! below those that are lethal. | ‘ ‘ '

Fish food organisms are altered severely when temperatures approach or
. exceed 90°F. Predominant algal species change, primary production is
—_— decreased, and bottom associated organisms may be depleted or altered
drastically in numbers and distribution. Increased water temperatures




may cause aguatic plant nuisances when other environmental factors are:
favorable. ) .

Synergistic actions of pollutants are more severe at higher water
températures. Given amounts of | domestic sewage, refinery wastes,
oils, tars, insecticides, detergents, and fertilizers more rapidly
deplete oxygen in water at higher temperatures, and the respective
toxicities are likewise increased.

When water <temperatures increase, the predominant algal species may

‘change from diatoms to green algae, and finally at high temperatures

to blue-green algae, because (of species temperature preferentials.
Blue-green algae can cause serious odor problems. The number ‘and
distribution of benthic organisms decreases as water temperatures
increase above 90°F, which is clo%e to the tolerance 1limit for <+he
population. This could seriouspy affect certain .fish that depend on
benthic organisms as a food source. R .

The cost of fish being attracted to heated water in winter months may
be considerable, due to fish mortalities that may result when the fish
return to the cooler water. ‘ .

Rising temperatures stimulate the decomposition of sludge, formation
of sludge gas, multiplication of saprophytic bacteria and fungi
(particularly in the presence of| organic wastes), and the consumption
of oxygen by putrefactive processes, thus affecting the esthetic value
of a water course. ' ‘

In general, marine water temperatures dc not change as rapidly or
range as widely as those of fresh water. Marine and estuarine fish,
therefore, are less tolerant of temperature variation. Although this
limited tolerance 1is greater in estuarine than in opén water marine
species, temperature changes are | more important to those fish in
estuaries and bays than to thosel in open marine areas, because of the
nursery and replenishment functions of the estuary that can be
adversely affected by extreme temberature changes.

zZinc | | |

Subcategory H processes which would result in zinc-laden effluents are
not utilized by industry, <therefore zinc is not ‘considered a
signficant parameter. However, historical data from industry indicate
that, with certain digestion formilations, zinc content. could be as
high as 1,700 mg/1l. This same data. stated that this zinc was
treatable and could be reduced to|less than 10 mgs/1 in the digestion
dewatering stream.
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Summary of Significant Pollutants

~

Biochemical Oxygen Demand

r

Of the -pollutants examined,

suspended solids, oil and grease, and pH

are significant characteristics when considering process waste waters

from Subcategory H and Subcategory Y reclaim facilities.

COD is an

additional contaminant which is significant when considering waste

wvaters from Subcategory H facilities.

The recommended list of control

parameters for each subcategory is as follows:

Subcategory H

COD .
Suspended Solids
0il and Grease
PpH

Subcategories J and K -- Latex

Review of published literatu

Sukcateqory I

Suspended Solids
0il and Grease '
PR

-Based Products

re, EPA documents, industry records, and

findings of the plant visits indicated that the follow1ng chemical,

physical, and biological
quantities in the waste water
latex-based products:

BOD

COD

Suspended Solids
Total Dissolved Solids
0il and Grease

pH

Surfactants

Color

Temperature (Heat)
Chromium

Zinc

The ' principal differences b
Subcategory J (latex dippin
Subcategory K, (latex foam)
chromium, and zinc.

BOD is attributable to the var
process waste waters. For
concentrations and 1loadings

washing , technique employed.
mg/l. The BOD in waste water
facilities is again attribu
are much higher, ranging as hi

constituénts are found in measurable
effluents from facilities manufacturing

etween the waste water generated in
g, thread, and porous molds) and
plants 1lie in loadings for BOD, COD,

ious organic compounds which contact
Subcategory J production facilities,
are highly dependent on the product
Concentrations range from 130 to 150
generated in Subcategory K production
table to wash waters, but concentrations
gh as 4, 900 mg/l. :
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If a high BOD is present, the qual

|
S e e mnA'.;‘
I

Biochemical oxygen demand (BOD) is a measure of the oxygen consuming

capabilities of organic mattecr.

The BOD does not in itself cause

Girect harm to a water system, but it does exert an indirect effect by

~ depressing the oxygen content of the water.

effluents

oxygden supply. Conditions are
oxygen is used and the continuing
of noxious
high BOD indicates the presence
subsequent
potential uses.

gases such as hydrogen sulfide and methane.

Sewage and other organic

during their processes of decomposition exert a BOD, which
can have a catastrophic effect on

the ecosystem by depleting the
reached frequently where all of the
decay process causes the production
Water with a

of decomposing organic matter and
high bacterial counts that degrade its quality and

Dissolved oxygen (DO) is a water quality constituent that, in

appropriate concentrations, is
living but also to

sustain species

eéssential not only to keep organisms
reproduction, vigor, and the

development of : populations. Organisms undergo stress at reduced Do
concentrations that make them less competitive and able to sustain

their species within the aquatic environment.

concentrations have been shown
through delayed hatching of eggs,

For example, reduced DO
to interfere with fish population
reduced size and vigor of embryos,

production of deformities in young, interference with food digestion,

acceleration of blood clotting,

toxicants, =
maximum sustained swimming sgeed. |

affected adversely in conditions with

aerobic aquatic organisms eed

reduced food efficiency and growth rate,

decreased tolerance to certain

and reduced
are likewise
suppressed DO. Since all

a certain amount of oxygen, the

Fish food organisms

consequences of total lack of dissolved oxygen due to a high BOD can
kill all inhabitants of the affected area, :

degraded by the presence of decomr
to the uptake of degraded material
algal populations.

cop

Moderate to high COD. concentration
K process waste waters for the sa
BOD concentration. Concentratio
Subcategory J facilities and as hi
facilities. EPA is conducting eva

rubber processing regulations.

———— i e

Suspended Solids in Sukcategories
contamination of process efflue
washdown and cleanout wastes.
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ity of the water is usually visually
osing materials and algae blooms due
s that form the foodstuffs of the

S are present in Subcategories J and
€ reasons as those indicated for the
S range from 175 to 675 mgs/1 for
gh as 29,000 mg/1 for Subcategory K
luations of €OD control technologies

and resultant economic impact for possible future amendments to the

-

J and K waste waters result from the
nts with uncoagulated latex from
Loadings in.the_effluents_depend on
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washing techniqgues employed and not 6n the type of prodtict. Tj}pical
values ranged from 80 to over 3,000 mg/l. ’

suspended solids include both organic and inorganic materials. The
inorganic components include | sand, silt, and clay. The organic
fraction  includes such materials as grease, oil, tar, animal and
vegetable fats, various fibers|, sawdust, hair, and various materials
from sewers. These solids may settle out rapidly and bottom deposits
are often a mixture -of both | organic and inorganic solids. They
adversely affect fisheries by covering the bottom of the stream or
lake with a blanket of material that destroys the fish-food bottom
fauna or the spawning ground of fish. Deposits containing organic
materials may deplete bottom [oxygen supplies and produce hydrogen
sulfide, carbon dioxide, methane, and other noxious gases. :

. | ’ '
In raw water sources for domestic use, state and regional agencies
generally specify that suspended solids in streams shall not be
present in sufficient concentration to be objectionable or to

“interfere with normal treatment processes. suspended solids in water

may interfere with many industrial processes, and cause foawming in
boilers, or encrustations on equipment exposed to water, especially as
the temperature rises. Suspended solids are undesirable in water for
textile industries; paper. |and pulp; beverages; dairy products;
laundries; dyeing; photography; cooling systems, and power plants.
Suspended particles also serve as a transport mechanism for pesticides
and other substances which| are readily sorbed into or onto clay
particles. :

Solids may be suspended in water for a time, and then settle to the
bed of the stream or lake.| These settleable solids discharged with
man's wastes may be ‘inert, slowly biodegradable materials, or rapidly
decomposable substances. while in suspension, they increase the

turbidity of the water, reduce 1light penetration and impair the
photosynthetic activity of ag?gtip'plants. -

Solids in suspension are aesthetically displeasing. When they settle
to form sludge deposits on the stream or lake bed, they are often. much
more damaging to the life in water, and they retain the capacity to
displease the senses. Solids, when transformed to sludge deposits,
may do a variety of damaging things, including blanketing the stream
or lake bed and therekty destroying the living spaces for those benthic
organisms that would otherwise occupy the habitat. Wwhen of an organic
and therefore decomposable nature, solids use a portion or all of the
dissolved oxygen available in the area. Organic materials also serve

.. as a seemingly inexhaustible food source for sludgeworms and

associated organisms.

Turbidity is principally a ﬁeaSure of the light absorbing properties
of suspended solids. It is frequently used as a substitute method of
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quickly estimating the total suspended solids'when the concentration
is relatively low. I : L .

Dissoivgg Soiidg 3 |

From in-plant data, it was deiermined that TDS in process effluents
from Subcategories J and K production facilities were primarily

-attributable to the raw intake water and not to process waste water

discharge§.

In natural waters the dissolved solids consist mainly of carbonates,
chlorides, sulfates, phosphates, and possibly nitrates of calcium,
magnesium, sodium, and potassium, with traces of iron, manganese and
cother substances. : ) :

Many communities in the United States and in other.coﬁntries use water

‘Supplies containing 2000 to 4000 mg/l of dissolved salts, when no

better water is available. Such |waters are not palatable, may not
quench thirst, and may have a laxative action on new users. Waters
containing more than 4000 mg/1l of total salts are generally considered
unfit for human use, although in hot climates such higher salt
concentrations can be tolerated whereas they could not be in temperate
climates. Waters containing §000 mg/l or more are reported to be
bitter and act as bladder and intestinal irritants. It is generally
agreed that the salt concentration cf good, palatable water should not

exceed 500 mg/1. - , . ' ' :

Limiting concentrations of dissolved solids for fresh-water fish may
range from 5,000 to 10,000 mg/ﬂ, according to species and prior
acclimatization. Some fish are adapted to 1living in more saline
waters, and a few species of fresh-water forms have been found in
natural 'waters with a salt concentration of 15,000 to 20,000 mgr1.
Fish can slowly become acclimatized to higher salinities, but fish in
waters of 1low salinity cannot survive sudden exposure .to high
salinities, such as <those resulting from discharges of o0il well
brines. Dissolved solids may influence the toxicity of heavy metals
and organic compounds to fish ?nd other aquatic 1life, Primarily
because of the antagonistic effecr of hardness on metals. '

Waters with +total dissolved solids over 500 mg/l have decreasing
utility as irrigation water. At 5,000 mg/1 water has little or no
value for irrigation. S i

Dissolved solids in industrial waLers can cause foaming in boilers and
cause interference with cleaness, color, or taste of many finished

products. High contents of dissolved solids also tend to accelerate
corrosion.

Specific conductance is a measure of the capacity of water to convey
an electric current. This property is related to  the total
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‘by carbon dioxide,

concentration of ionized su
This property is frequently us
estimating the dissolved solid

0il and Grease

0il and grease is present at

bstances in water and water temperature.
ed as'a substitute method of quickly
5 concentration. . i

low concentrations in the process waste

waters of all types of su

bcategories 'J and K plants. It is

attributable to organics used in coagulation agents and wash waters.

Oil and grease exhibit an okygen demand. 0il emulsions may adhere to
the gills of fish or coat apd destroy algae or other plankton.
Deposition of o0il in the bottom sediments can serve to inhibit normail

benthic growths, thus interrupting the aguatic food chain.

Soluble

and emulsified material ingested by fish may taint the flavor of the

fish flesh. Water soluble components may exert toxic action on fish.

Floating o0il may reduce the

| re-aeration of the water surface and in

conjunction with emulsified oil may interfere with photosynthesis.
Water insoluble components. #amage the plumage and coats of water
animals and fowl. O0il and grease in a water can result in the

formation of objectionable

aesthetic enjoyment of the water.

surface slicks preventing the -full

0il spills can damage the surface of boats and can destroy the

aesthetic characteristics of beaches and shorelines.

PH, Acidity and Alkalinity

Control and adjustment of pH in process waste waters generated in
Subcategories J and K production facilities is often necessary as a

prerequisite for the chemical

coagulation treatment process. In view

of this it is feasible that the uncontrolled effluent pH can vary
appreciably and should be limi%ed to an acceptable range.

Acidity and alkalinity are réciprocal terms.

substances that yield hydrogen
produced by substances that

Acidity is produced by
ions upon hydrolysis and alkalinity is
yield hydroxyl ions. The terms "total

acidity" and “total alkalinﬂty" are often used to express the

buffering capacity of a solution. Acidity in natural waters is caused

Ssalts of strong acids and weak

bases and the salts of strong 31kalies and weak acids.

1

mineral acids, weakly dissociated acids, and the

|pases. - Alkalinity is caused by strong

The term pH is a logarithﬁic exrression of the concentration of’

hydrogen ions.

At a pH of 7,

the hydrogen and hydroxyl ion

concentrations are essentially equal and the water is neutral. Lower

pPH values indicate acidity whi

The relationship between pH

necessarily linear or direct.

le higher values indicate alkalinity.
and acidity or alkalinity is not




The 1lacrimal fluid of the human

Waters with a pH below 6.0 are corrosive to water works structures,
distribution 1lines, and household Flumbing fixtures and can thus add

such constituents to drinking wat

er as iron, copper, zinc, cadmium and

lead. The hydrogen ion concentration can affect the "taste" of the

water, At a low pH water tast

s "sour%". The bactericidal effect of

. N . | . N
chlorine is weakened as the PH increases, and it is advantageous to

-keep the pH close to 7. fThis i

drinking water.

Extremes of pH or rapid pH change
aguatic life outright. Dead fis

stenches are aesthetic 1iabilil
changes from “acceptable" criteri
some species. The relative toxic

s very significant for providing safe

S can exert stress conditions or kill
¢ associated algal blooms, and foul
ties of any waterway. Even moderate
a limits of pH are deleterious to
ity to aquatic life of many materials

is increased by changes in the water PH. Metalocyanide complexes can
increase a thousand-fold in toxiéity with a drop of 1.5 pH units. The
availability of many nutrient substances varies with the alkalinity
and acidity. . Ammonia is more lethal with a higher pH.

eye has a pH of approximately 7.0 and

a deviation of 0.1 pH unit from the ncrm may result in eye irritation-

for the swimmer. BAppreciable irr

— i S s -

Surfactants will be present
Subcategories J and K producti
primary cause of foamy plant ef
in process waste waters are low.
mg/lo T

Color

itation will Cause severe pain.

in wash waters evolved in all
on facilities. Surfactants are a
fluents however, their concentrations
Concentrations range from 2 to 6

present; it activates the hatching cf young,

Color is objectionable from an aesthetic standpoint and also because
it interferes with the transmission of sunlight into streams, thereby
lessening photosynthetic activi Y. Some waste streams which contain
latex can have appreciatble color.| Generally, color _for latex based
industries is associated with suspended solids loadings and can best
be monitored ky this parameter. :

Iemperature N
Temperature is not a éignificant parahefer when considering process
waste streams. Certain wash waters can have a moderately high
temperature, but dilution with other effluent streams significantly
reduces their impact. S

Temperature is one of the most important and influential water quality
characteristics. Temperature détermines those species that may be.
regulates their activity,
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‘and stimulates or suppresse

., movements,

‘drastically in numbers and dis

attracts, and may kill whe

s their growth and development; it
n the water becomes too hot or becomes

chilled too suddenly. cColder |lwater generally suppresses development.

Warmer water generally acceler
of aquatic plant nuisances
suitable,

ates activity and may be a primary cause
when other environmental factors are

Temperaturelis'a prime regulatbr of natﬁral processes within the water

environment. It governs physi
acting directly or indirectly
constituents, it affects aquat
include chemical reaction x
and molecular ex
between the physiological syst

Chemical reaction rates vary w

as the temperature is increased.

varies with temperature. Disq
or decomposition of dissolv

increases as the temperature o

ological functions in  organisms and,
in combination with other water quality
ic life with each change. These effects
ates, enzymatic <functions, molecular
changes between membranes within and
ems and the organs of an animal. :

ith temperature and generally increase
The solubility of gases in water
olved oxygen is decreased by the decay
ed organic substances and the decay rate
f the water increases reaching a maximum

at about 30°C (86°F). The temperature of stream water, even during

summer, is below <the optim
Increasing the

water temperature

um fcr pollution-associated - bacteria.
increases the bacterial

multiplication rate when the environment is favorable and the food

supply is abundant. .

Reproduction cycles may be’
temperature because this £
temperature ranges. Spawnin
temperatures are +too high.
heated area only by continued
reproductive potential, water

changed significantly by increased
uncticn takes place under restricted
g may not occcur at all because

Thus, a fish population may exist in a
immigration. Disregarding the decreased
temperatures need not reach lethal

levels to decimate a species.” Temperatures that favor competitors,
predators, parasites, and disease can destroy a species at levels far

below those that are lethal.

Fish food organisms are altere
exceed 90°F.
decreased, and bottom associat

may cause aquatic plant nuisan
favorable.

<.

d severely when temperatures approach or

Predominant algbl species change, primary production is

ed organisms may be depleted or altered

tribution. Increased water temperatures
ces when other environmental factors are

Synergisiic actions of  poll
temperatures,

oils, ¢tars, insecticides, 4

deplete oxygen in water at higher temperatures,

toxicities are likewise increa

Given amounts Pf domestic sewage,

utants are more severe at higher water
' refinery wastes,
etergents, and fertilizers more rapidly
and the respective

sed.
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When water +temperatures incre%se, the predominant algal species may
change from diataoms to green algae, and finally at high temperatures
to blue-green algae, because |of species temperature preferentials.
Blue-green algae can cause serious odor problems. ' The number and
distribution of benthic organisms decreases- as water temperatures.

increase above 90°F, which is close to the tolerance limit for <the

population. This could seriously affect certain fish that depend on
benthic organisms as a food source.

The cost of fish being attracted!to heated water in winter months may

" be considerable, due to fish mortalities that may result when the fish

return to the cooler water. I

Rising temperatures stimulate the deccmposition of sludge, formation
of sludge gas, multiplication !of sarrophytic bacteria and fungi
(particularly in the presence of organic wastes), and the consumption
of oxygen by putrefactive processes, thus affecting the esthetic value -
of a water course. C

In general, marine water temperatures do not change as rapidly or
range as widely as those of freshwaters. Marine and estuarine fish,

therefore, are less tolerant of éemperature variation. BAlthough this

limited tolerance is greater in estuarine than in open water marine
species, temperature changes are | more important to those fish in
estuaries and bays than to those in open marine areas, because of the
nursery and replenishment functions of the estuary that can be
adversely affected by extreme teﬁperatuze changes.

- 1
Chromium |
Chromium was not found in the préce%s waste waters generated by any of
the Subcategories J and K facilities visited. However, available EpA
documents indicate that chromiumlwil%\ be present in process waste .
waters when chromic acid is used in the form-cleaning solution. The
chromic acid is rinsed from the form and consequently enters the plant
effluent. For plants utilizing this form-cleaning technique, it is
necessary to limit the discharge [of chromium ions. ~

Chromium, in its various valence states, is hazardous to man. It can
produce lung tumors when inhaled and induces skin sensitizations.
Large doses -of chromates have corrosive effects on the intestinal
tract and can cause inflammation of the kidneys. Levels of chromate
ions that have no effect on man appear to be so low as to prohibit
determination to date. .

The "toxicity of chromium salts toward aquatic life varies widely with
the species, temperature, pH, valence of the chromium, and synergistic
or antagonistic effects, especially that of hardness. Fish are

relatively tolerant of chromium éalts,”but. fish food organisms and
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" other 1lower forms of aquatic!life are extremely sehsitive, Chromium

also inhibits the growth of algae.

In some agricultural crops,ichtomium can cause reduced growth or death
of the crop. Adverse effects of low concentrations of chromium on
corn, tobacco and sugar beets have been,documented._

h

Zinc " |

Zinc was not found in the process waste waters generated by
Subcategory J, facilities <that were visited. However, available
literature- indicates that zinc will be . present in Subcategory J
process waste waters when zinc| nitrate is used as a coagulant agent.
However both concentrations and 1loadings will be very low. The
subgategory J facilities visit#d either did not wuse a coagulating
agent or used calcium nitrate. When wusing natural 1latex, no
coagulating agent is apparently needed.

i‘ Zinc in Subcategory K facility|process effluents is attributable to
zinc oxide. The zinc appears in the foam wash waters.

i - Occurring abundantly in.rocks and ores, zinc is readily refined into a
' - stable ' pure metal and is used | extensively for galvanizing, in alloys,
for electrical purposes, in pr;nting plates, for dye-manufacture and
for dyeing processes, and for many other industrial purposes. Z2Zinc
salts are used in paint pigments, cosmetics, pharmaceuticals, dyes,
insecticides, and other products too numerous to list herein. Many of
.these salts (e.g., zinc chloride and zinc sulfate) are highly scluble
in water; hence it is to be expected that zinc might occur in many
industrial wastes. on the; other hand, some zinc salts (zinc
carbonate, zinc oxide, =zinc sulfide) are insoluble in water and
LoF conseguently it is to be expected that some zinc will precipitate and
i‘i be removed readily in most natéral waters.

In zinc-mining areas, zinc has!been found in waters in concentrations
d] ‘ as high as 50 mg/1 and in effluents from metal-plating works and -
il small-arms ammunition Flants it may ~occur in significant
i concentrations. In most surface and ground waters, it is present only
i in trace amounts. There is some evidence that zinc ions are adsorbed
' strongly and permanently on silt, resulting in inactivation of the
i -zinc. : C :

: Concentrations of zinc in excess of S mg/1 in raw water used for.
drinking water supplies cause lan undesirable taste which persists.
through conventional treatment. . Zinc can have an adverse effect on
man and animals at high concentrations. . ‘ :

— - In soft water, concentrations of zinc ranging from 0.1 to 1.0 mg/1
have been reported to be lethaﬂ 0 fish. 2inc is thought to exert its
- toxic action by forming .insoluble compounds with the mucous that
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Subcategory J facilities.

covers the gills, by damage to the gill epithelium, or possibly by
acting as an internal poison. The sensitivity of fish to zinc varies

with species, age and condition,
chemical characteristics of
presence of zinc is possible.

the water.,
Ié has

as well as with the physical and
Some acclimatization to the

also been observed that the

effects of zinc poisoning may not become apparent immediately, so that

fish removed from

copper in water may increase!

organisms, but the presence of calcium or hardness

relative toxicity.

Obéerved‘ values
widely.
one of acute toxicity, but rather

for the disty

of the metallic compounds and complexes.

of wview, ' invertebrate marine
organisms tested. The growth of
retarded by as little as 30 ug/1

Zinc sulfate has also been found
could impair agricultural uses.

zinc-contam;nated to - zinc-free water (after 4-6
‘hours of exposure to zinc) may die 48 hours later.

The presence of
zinc to aquatic
may decrease the

the toxicity of

ibution of zinc in ocean waters vary

The majcr concern with zinc compounds in marine waters is not

of the long-term sub-lethal effects
From an acute toxicity point
animals seem to be the .most sensitive
the sea urchin, for example, has been
of zinc. .

té be lethal to many prlants, and it

Summary of Significant Pollutanti

of the pollufants examined,
significant characteristics when
latex-based production facilities

BOD

Suspended Solids

pH

Chromium

Zinc
Potentially, four of +the five
These

BOD .
Suspended Solids
pH

Chromium

In many Subcategory J facilities,

process effluents.

Pnly the following _are considered

considering process waste waters from

must' be treated and monitored. by
are: I ,

chromium will not appear in the

Chromium was not found in the process waste waters . of subcategory K

facilities, and therefore only

- controlled, namely:

BOD

Suspended Solids
pH

Zinc

ifour of the five parameters shall be




SECTION VII

CONTROL AND TREATMENT TECHNOLOGY

Survey of Selected Plants

Several selected rubber processing plants were visited to provide
additional data on the performance of the waste water control and
treatment technologies used by the industry. These data collection
visits encompassed analysis of process orerations, review of water and
waste water management programs, and evaluation of waste water
treatment facilities. The plants visited were considered to have some
exemplary features in their approach to waste water control,
treatment, and housekeeping! procedures. The plant selections were
made on the basis 'of consultations” with industry and trade
associations, effluent and |treatment data obtained from published
literature, EPA recorxds, Coﬁps ‘'of Engineers Permit to Discharge

‘Applications, and company h#storical data on waste water quality and

treatment. i
As examples of Subcategoriés E, F, and G -industries, plants
manufacturing molded, extruded, and fabricated products were sampled.
compression, transfer, and |injection molding technologies were
represented as well as small and large-sized molded items. The major
extruded items such as belting and sheeting were included in the
visits. Diverse fabricated products such as hose and rubber footwear
as well as rare product areas|such as cement dipped goods were studied
during the plant visits. In addition all three ranges of plant size
(as discussed in the final ﬁaragraph of Section IV) were represented
by the data-collection plant visits.

1

As an example of the reclaimed rubber industry, the largest reclaiming
plant in the U.S. was visited. ‘Wet digester and pan (heater) reclaim
processes are employed. Tﬁerefore, this plant is representative of
both Subcategories H and I. The wet digester process has exemplary.

- features; physical defibering is carried out and the highly

contaminated digestion-dewatering liquor is recycled. In addition
vapor vents on both the-wet|digester and pan processes are condensed
and decanted to recover what would otherwise be polluting reclaiming
process -0ils. ' ' :

.

Two plants manufacturing 1étex dipped goods were visited. The
products made at the two facilities include surgical gloves, 'ballons,
prophylactics, and finger! cots. One plant , employed chemical
coagulation and settling before discharge to a municipal treatment
plant. This primary t;eatbent produced an acceptable effluent for
discharge to a municipal treatment sysStem. The second facility
utilized a stabilization and éettling pond system.

17
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2

The only significant latex foam plant in the industry was sampled.
The treatment facilities used by <this plant include chemi.cal
coagulation of 1latex solids and chemical precipitation of the zinc-
laden foam rinse waters.- ' :

1

A summary of the products, processes, production capacities, andAwaste
water control and treatment ‘technologies of the exemplary rubber

processing plants visited is pre§ented in Tables 18 and 19. . o

Blant A | A I

This plant manufactures oil seLls, '0' rings, rubber-to-metal molded
items, and. miscellaneous molded rubber products. The products are
made from specialty-type rubbers wusing compression and transfer
molding techniques. Approximate}y 75 percent are nitrile rubbers,
about 20 percent neoprene-type rubber, and S percent miscellaneous
rubbers. The plant has approximately 46 employees and operates 3
shifts each day, six days per w?ek. The average daily consumption of
rubber is 750 pounds, and the weight of salable products averages 450
pounds per day. The material loss is caused by production wastage and
rejected products. .

Approximately 95 percent of the rubber stock.-used in the plant is.
compounded by a supply company. Special recipes and nonstorable
stocks are mixed at the plant|in a mixing mill. The stock mixed in
this mill accounts for the other |5 percent. When operating, this mill
uses about 40 gpm of cooling watTr. ‘

The rubber stock is prepared forjprocessing in a warm-up mill. From

the mill the rubber is extruded into a basic shape. This shape can be
a strip, a cylinder, or an annulus. The preforms for compression
molds are made from these kasic ¢omponents by cutting on a guillotine
or fine slicing on a modified meat slicer. The preforms are then
loaded into the molds. The molds are placed between the heated plates
of the mold presses and the mold presses are hydraulically closed.
The hydraulic fluid is oil, at approximately 2,000 psi, and o0il leaks
are common. The 0il leakages are generally trapped in a small o0il.pit
from which the o0il is periodically removed and reclaimed by decanting,
drying and.filtering. Large oil spills overflow this pit and enter
the plant drain. Most molds are heated with steam at 350°F (125 psi)
although a few older molds are. generally slabs of rutber stock which
are Jloaded into the transfer section of mold. The mold is closed in
the hydraulic press. The rubber wastage on a transfer-molded item is

higher than for compression molding but the labor requirements are
less. : o

The molded items are deflashed | in ‘a wheelabrator machine. - This
freezes the item with liquigd nitrogen, making the rubber brittle, and
then blasts it with small steel shot. The rubber fines and shot are
separated and the fines and dustl are collected in a kag collector and

- 118




3 eyao¥eIFoqng 3

¢ . ) . ’ : *(Aep7q| 000'€2) Awps6y ona.ow uByy Jo3welb ‘sjue|d 964w pus t(Aep/q 000°4E-002°Q) Aep/Bx OLN'0T~0BLC 'sIueid wnjpay
. t(Awp/qp 002'g) Awpy/6% QaL*C ueyy sse "s3ue|d [[ews 1e6ESN |®]J0JeW MEs [B30) UO PRSEQ §| SOZ|S JUN|d Y SO UOII{UIIRp VUL
. ' “SO3IEEM UIPR|~XOIT| , .

30 UO1IRI |} |IeED pus

uoj3w(nbeod (EdjwILyd pue ‘8|, 1ds pue 6ujddig JUIR) pue . Jeamyooy pedd)g

T we 93503 R6TRYDS [P0 [0 T RUON T *UOTIRINdes )0 AT |ARIG———S)ER |—|{0—jO-JuduL | e U0D-JuR{d-U _.|a,ooohmw&-.ooonau,_|co_oqo.tnu.._l.m: 1P {OH- ——— - —JUBIB)_pUs_SEeAUR) #H
| ueisAs Jusugeasy - *spoyIow dn-ureld AJd 3o esn poiNa|4qe] .

jedyojunw 03 sbawyas|Q “IUON SUON pue sujalp J00(4 SWOS jO Supyaotg  (CCS 291Y 0oL’ €L puUR UC|SNIIXI $OZ|§ SNOJIRA ‘9SOH 9

*pucd buipoy pue pINo0|q e swase Euland _E-. UOISNAIXG . buyddjais
‘weells 03 OIS (P 3004 |0 “OUON 5303848008 10 A3pavag  ‘Buj{||w *BUIpUNOdWOD U] SUJRIP ISOH (000'gs) 000°92 pue 6uipoW ~JIYIVON puUe -5 805 P6IE 3

. *$|;1ds pue

! rumpa3s 03 sbiwRs|p 30040 ‘oUOH BUON $3EB| {0 JO JUAU{EIUCY u.zu_aac_ (000°85) 000'92 UOISNIIXT . Jeqqny 399ys puw Bugyjeg 3

TIuvid ¢

. . [+}]
. ‘pIN0|q S4¥ SwOIE Bup||iw . ‘ uojIedtiqey . u
‘weea3s 03 S5IEYIS|p 09410 "SUON suoy - pue 6ujpunodwod U| SUjIp ISOW (000*02) 000'6 h puE UOISNIINI $3Z|§ $NOJIRA ‘9S04 Q
*$951ADp UO|3D9| 02 }snp AJQ B

. B *py20(q Pie sawae Gujund pue SujploW uojIoefuj pue *  sWa) pepuog |eIK-4eqqny

‘weRl3s 03 ebJRyYOs|p IS4G OuOH ) BUON ‘6ugi)w 'butpunoduod U| SUjep ISOH (000'61) 009'8 495URdl ‘UoissRaduO) . 'sdjay Ju0ds papiod b}

. . B “FIUIT] WATPIN = 4 KIoesvoqng

‘umea3ls 03 BOUEYOS [P 1DV |G “IUON QUON . sujelp J00] ) ON (ootT) 008 fujdd|Q Juaum)y $2A0|9 podd|g JuUeR) ']

' T cpayoolq wuw seose BUIPIOH J0j5uRIL

‘ugdas 03 cm...:um_v 39344¢ °BuoN , UoN m:t,:o pue Bujj|jw U} Sujep ISOW (05L) ong pue uo|s$soIdwo) SWI3| POPIOW [@JIUIY ‘s[edS v

SJusyd TIems - §

Aup/q(jhep/6x

JUNAREIL JUIN(}J3 AJwpuOIDs JUSUGReJ) Juen|};3 Kleli|dd } S0JNsERH |043U0) $s9004g Ionpodd e |d

- U0 |39npodd




*uen( 333 Adewiad
Judsadd jo uojieay
“l {4 pue ‘uoj3el|dyd
«24d 230U0QieD ‘o)
-szj|enbd :pasodoayd

TR CETNTRT T
pue uojley(dyda4d
JUIZ  ‘uojedsjrae)d
pue uojie|nbeod
JE2HUIYD II5EM X930

T, waisds Isuy

Weo) JUIIINIIFIUNOY

(000°00Z)- 000°06

$592040 Weoy Aejwyey

TsMoqq1d
pUE $ISSIIIIeW wWRO3

*wayshs
WawIealy tedidjune
0} bueyds|g “IuoN

*$pylos x1ey
30 UO}IeI yyae)D
pue uo|3einbeo)

*SUIRJp JUR(d-U] Ma4

(000°2) 006

6uipion uossasduwoy
bujddyg xa3e

*Swal} jed)ynedewseyd
pue ‘sabujiks Jeqqnd

‘s8[330q oM
304 *s3a0ib (@v164ng

. *sJ3em
9Isem X930} IOy puod
uo|yvsodens ‘weas3s

03 pabieydos|p Jus
=Ri33® puod Bujgazes

*spuod Buj(3lag

*bujuea(a yuey Joj

abesn J3eM |ewjuly.

"SUlBIp Jue|deu} M3y
(005°6) 00€'y
Bujddig xe3e)

*$300
136Uy pue *say3
99| Aydosd ‘suojieg

‘weasis o3 abawyd
=S|P 3994|¢ ‘"ouoN

*s| 1o
$53204d 30 324004
pue uojIesedas {10

*s| o
$59204d jO windy

(000°004) 000°'Sy

(493834) ueg

49990y _pawie}asy

‘weI4Is- 03 sbaeyd
«S|p 1994]Q ‘dUcH

*Jdonbyy
491s3byp pue s|jo
$59004d jo 3124294
puw uojiesedas {10

*aonby|
J935964p pue s|jo

$$9204d JO UINIRI pue

4

ujaaqijep 19d)5hyg

(000°€2Z1) 000°9S

uojysebig Iop

42990y _pau1€) 29y

BRI
uINg 333 Asepuodas

JusuIedd |
UIN| 443 Adewiag

$SIINSEIY |043IU07)
(Aep/q1) Aep/by
A3joede) uoyIdnpodd

592044

12NpoAY.

1

WHOJ XAV e
¥ Azo%a3soqng

R

$3I2NP01J PIPTOR-XAI®T pus
82yl X239 ‘paddyg-we3wy

r

r £30393w2qng

UTWF#10d] UOTIBOFT
£ag pus *{woyuUNYORR
¢ (a33w3y) uwq
1 K30833w0qng

FEESO9Y 22qqny
uoFINIBEQ M
0 Lio8a3voqng

ueid

R

T T




drummed. The steel shot range in size from seven to twelve-

thousandths of an inch.
crevices of the molded item
Manual deflashing c¢onsists
grinding off the flash with a

In cases where the shot would blind small
s,” manual deflashing is carried out.
of spinning the item on a chuck and
fine sandstone.

The molded products are inspected, packaged and shipped. Rejected

items are removed as solid wa

Metal parts for rubber
perchloroethylene vapor. The
and removed as solid waste.

ste.

bonding are hfirst' degreased with
waste, grease-laden solvent, is drummed
After degreasing the bonding surface is

sand blasted in a sand blasting drum to impart a rough surface. The
prepared bonding surface is painted with a bonding agent (rubber
cement) and the rreform is attached. The metal preform item is molded
in a similar manner to the all-rubber 1tems.

Occa51onally the molds requlre cleanlng. This is carrled out by a dry
honing process which consists! 1of blasting the molds with fine glass
beads. }_ ‘ .

Waste -waters are generated'by-‘ coollng waters from the compoundxng
mill, the warm-up mill, the extruder and the mnitrogen compressor,
blowdown from the boiler (approxlately twice a day, 5 gallons each
time), and regeneration wastes from the koiler feed water deionizer
(approximately 8 1bs sodium|chloride per day). The steam condensate
recycle rate is high, approxiTating 100 percent.

_Contaminants, o0il- and grease, and minor quantities of suspended

solids, enter these utility streams at unprotected floor drains. The
raw plant effluent, including! utlllty streams, has oil concentrations
on the order of 40 mg/l and negligible suspended solids.

Plant B

This plant mahufactures electrical gloves and shoulder-length sleeves
via a dipping process in solvent—based rubber cement. The principal
raw material is natural rubber, although EPDM rubber gloves are being
developed. The solvent is a naphtha type compound. The material
consumptions average 1,100 pounds of zrubber ‘and 1,100 gallons of
solvent per day. Each pair of gloves requires approxlmately one pound
of rubber. 'The sleeves require more rubber. The plant operates 24
hours per day, 7 days a week.|

The rubber, pigments, and vulcanlzlng agents are compounded on a 2-
roller mill and are sheeted out to approximately one-half of . an inch
in thickness. The mill useSIonce-through cooling water. The sheeted
rubber is fed into a gulllotlne where it is chopped into . three-inch’

¢ squares, which are wezghed znto a contalner.
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The rubber is transported to the cement mlxlng room where the rubber
i§ dissolved in solvent in a blend tank. The mixed rubber cement is
transferred from the blend tank|to a storage tank where it is stored -
before ‘the dipping operation. Cements with different recipes and
colors have their own storage tank systems. The naphtha solvent is
pumped from outside tanks to the blend tank . via two @ solvent pumps.
Solvent spills are very infrequent because of fire protection
requlrements.' The mixing room is fitted with an automatic fire system
which is designed to shutdown thelpumps, close the doors of ' mixing
room, and £ill the room with caran dioxide gas to extinguish a fire.

The gloves are dipped onto glazed porcelaln forms in a cement dipping
‘room. The forms are held on a rack by their bases and dipped between
.20 and 30 times to build up the glove thickness. Each rubber layer is
‘allowed to drip-dry between - d:.psT The total dipping-drying operatzon
takes about 48 hours. The temperature and humidity of the air in the
drylng room is controlled by an air guallty coritrol system. Exhausted
air 4is wused to heat 1ncom1ng air. No air pollution control devices
‘ are believed necessary. The air |quality control system discharges
L condensation at times when the air requires dehumidification. This
i condensation is pure water. |

After drying, the base of the glo&e is trlmmed by a cutting wheel and
the cuff bead is formed by rollxng up the cuff. Labels indicating the
brand and size are attached to the glove cuffs with rubber cement.
~_ “~

~The gloves still on the forms are loaded into an open steam autoclave
for vulcanization. The forms are|allowed to adjust to the residual
temperature of the autoclave before the steam is applied. The gloves
are cured with 35 psig steam (temperature 2809F) for 40 minutes. The
forms plus gloves are removed from the autoclave and allowed to cool.
During the curlng operation, the steam condensate that accumulates in
the autoclave is discharged for seven seconds every two minutes under
pressure to the plant drain. The condensate picks up organics from
-the curing gloves. The COD of thls steam is approximately 800 mg/l.
The flow, however, is extremely 1ow, -about 3 gph on average.

T

|
When partly cooled, the gloves are dipped in a talc slurry and allowed
to dry. The talc slurry is a closed system. Makeup talc and water
are added to the slurry dip tank. The dry gloves are stripped
manually from the molds ‘and placed in a tumbler with a small amount of
talc powder to coat the inside of [the gloves.

|

| The procelain molds are cleaned perlodlcally by manual scrubbing. The
| scrubbing waste water and rinse waters are containerized and hauled
from the plant by contract haulers.

The gloves are visually inspected for flaws. Gloves which pass the

visual inspection are tested for |their electrical resistance in a *
water 'tank.‘ The tank overflow,‘low in flow and uncontaminated, is
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discharged to the plant effiueht. Gloves which fail the visual
inspection or the resistance test are socld as industrial gloves.

The green bladders are cured in steam heated stand-presses. These
presses are mechanically closed and the whole bladder building area is
®dry" and oil free. Steam condensate from the presses is recycled.
Metal parts for molding to|the bladders are first degreased using a
closed trlchloroethylene system, sandblasted, and sprayed with rubber
cement as a bonding agent. i

Plant C

|

i i
This plant produces moldedl rubber grips for golf clubs, tennis
rackets, baseball bats and tools. Another major type of product is
bladders for air-activated brakes and clutches. The types of rubber
used are natural rubber (approxlmately 75 percent) and various
synthetic rublker (about 25 percent). The da11y quantity of compounded
rubber stock used to manufacture the grips is 17, 000 pounds, and to
build the bladders is 2,240 pounds.

The rubber stock is compounded in a separate building. Stock is also
prepared for a sister plant in another location which does not have
its own compounding fac111t1es. The grips require stock of various
colors, including black. Carbon black is not added at the plant;
instead, black master batch rubber is used. The bladders are made
solely from black rubber. The compounding facilities consist of a No.
3 Banbury mixer, two 1ntermed1ary or storage mills, a 4 roll, 2-
calender mill, a calenderedl stock sprayer cooling tank, a zinc
stearate dip tank, and a stock drying tower. 1In addition, a small
calender is used to prepare stock for the pneumatic -bladders. All

' cooling water, with the. exceptlon of the spray cooling tank, is
- provided by a closed loop chllled water system (water at U6°F). The

spray cooling water is dlscharged untreated to the main plant sewer.
The dust collection device for the Banbury mixer is a wet scrubbing
roto~clone. Because of poor performance and maintenance problems, the
roto-clone is not operated and 1s to be replaced with a bag collector
device. i :

The rubber grips are molded. by compression, transfer, and 1nject10n
molding egquipment. The 1n3ect10n mold extruder is cooled by its own

. closed loop chilled water system. The presses for the compression and

transfer molds are hydraulic oil actlvated. 0il leaks occur and are
soaked up with absorbent granules. No open floor drains exist in the
molding -area. -

| ' V 1.
The molded rubber grips are: deflashed by hand u51ng a trlmmlng knife
before painting and final preparation. The grips are dipped in paint

'and hung to dry. Paint drippings and spills are contained since no
" floor drains exist -in this area. The paints are mixed in a closed

room to contain solvent odors There are no floor drains in the paint
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mixing area. <There are potential air pollution probiems in this area.
A control system has yet to be selected.

After painting, the grips are buffed to impart smoothness and remove
the last traces of the flash. Dry bag collectors are used to trap the
airborne buffing dusts. The mplds are periodically cleaned by
blasting with glass beads in a closed hood.

| . . ;

The pneumatic bladders are built oh buflaing machines in a manner

similar to tire manufacture. Cord! fabric is purchased from an outside
supplier. o i . . ,

The green bladders are cured in steam heated stand-presses. These
presses are mechanically closed and the whole bladder building area is
"dry" and oil free. Steam condensate from the presses 1is recycled.
Metal parts for molding to the bladders are first degreased using a
closed trichloroethylene system, séndblasted, and sprayed with rubber
cement as a bonding agent. 1

Approximately 80 percent of the steam used in the plant is recycled to
- the boiler as condensate. The boiler feed water is not softened to

demineralized. Instead, treatment|agents are added to the feed water
to eliminate scale build up. The only process-associated discharges
to the plant sewer are cooling water for the service air compressors
and cooling water for the hydraulic oil pumps, in addition to the

calendered stock spray cooling wat?r. . The overflow from the plant's
septic tank systems is routed through the main plant sewer.

Extruded oil used in the mill rocm and machinery oil stored in the
compressor area have on occasion| entered the effluent via floor

‘drains. It is the company's belief that these drains can be closed

and the oil involved stored elsewhere. :

The plant's effluent has good COD | (50 mg/l), suspended solids (13
mg/l) and o0il (7 mg/l) levels.| It is believed that the o0il can be
further reduced with good housekeeping and the blocking of offending
floor drains. ' ‘

Plant D
This plant manufactures several tyﬁes of reinforced hose. The outside
diameters of the hoses range from approximately 3/4 inch to six

inches. Hoses are made on both rigid and flexible mandrels. Most

sizes of hose can be made in |lengths up to about 100 meters. 1In
addition, small bore hose can be produced in continuous lengths. Hose
is reinforced with yarn and wire 'using braided and spiral winding

methods. Vulcanization is carried!out by both cloth wrapped and lead-

sheathed techniques. The plant consumes appoximately 20,000 pounds of

raw materials each day. It operates 24 hours per day for five days

each week and employs 530 people. !The plant is in a rural area with a
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"drain.

‘the plant's final outfall.

T
a’uin X

total area of 120 -acres, 7.3 acres of which consist of the

plant area.

roofed

The plant water is supplied by 3 wells owned by the plant. The

capacities of the wells are 50
water from the 500-gpm well i
process usage in order to mini

Rubber stock is prepared in t
varied to suit the particula
rubber ingredients are mixed i
roll mill. The sheet rubber i
drip- and dry. An open drain

0, 250 and 250 gpm, respectively. The
s chlorinated for domestic, sanitary and
mize the activity of ferro-bacteria.

he compoundlng area. The recipe is
T service requlrements of the hose. The
n a Banbury mixer and sheeted out on a
s dipped in soapstone slurry and hung to
beneath the soapstone drip area collects

soapstone drippings which are]dlscharged to the plant's final outfall.
In addition, the cooling water from the mills is discharged into an
open drain which can readily be fitted with a collar, or the opening
can be completely sealed to prevent the entry of oil and grease to the

J

The tube component of the hose is extruded and cooled in an open tank

by direct contact with coollng water.
is. passed through a tank of anti-tack agent ("Acrawax"%").

solution is not used for appli
more permanent and would adver
tube to the other componen

From the cooling tank, the tube
Soapstone
cation because its anti-tack property is
sely affect the future bonding of the
ts of the hose. -The overflow from the

cooling tank and drippings from the anti-tack system are discharged to

cooling water is discharged
completely sealed. The extrud
in a helix.

Hose tube that requires rigid
and pulled onto the rod-1ik
meters. Tube to be supported
the rubber- or plastic-coat
agent is sprayed ‘between the
subsequent removal of the

The flooxr drain to which the overflow

could be equipped with a collar or
ed and cooled tube is coiled on a form

-

mandrel support is unwound from its coil
e mandrel in lengths of approximately 50
on flexible mandrels is extruded onto
ed mandrel at the extruder. A release
tube and the mandrel to facilitate

mandrel. ‘Some small bore hose is

sufficiently rigid not to requlre a mandrel.

' The hose tube is braided or splrally wound with yarn or wire. The

yvarn and wire are manufactured by supply companies and are received

ready for use.
drains exist in this area.
reinforced hose before curing.)

|

The “re1nforcﬂng" operations are "dry"

and no floor
The outer cover is extruded into the

Shorter lengths of hose are sheathed Wlth lead in a 1ead press. The
lead sheath is cooled dlrectly with water. 'The sheathed hose is

placed in a long autoclave whlch is heated directly with steam.

After

curing, the lead sheath is stnlpped from the hose and re-cast into

billets to feed the lead press.
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The cured hose is removed from the




than 1 mg/1l.

mandrel by water or air pressure, |inspected, and coiled for shipment.

Larger sizes of hose are tape-wrapred and charged into a direct-steam
heated autoclave. After curing the tape is removed from the hose and
the mandrel removed by water or |air pressure or a mechanical pulling
technique. The condensate from the lead-sheathed curing autoclaves
contains lead (70 mg/l) and is discharged directly.

Cooling waters from the mills, tube extruders, and lead cooling
processes are discharged via sumps to the final outfall. Periodically
the sumps are cleaned of accumulated oils and solids. The air
compressor condensate passes through an o0il trap drum. The drum is
periodically skimmed of oil. The |combined waste waters flow over a V-

‘notch weir into a small creek to the river.

An outside drum storage area contributes to the o0il in the plant's
waste water during stcrms. This area is unroofed and is used to store
new, partly full, and empty drums of various oils and chemicals. The
storm water passes through a_sumplbefore its discharge to the final
outfall but the sump is not regularly cleaned and oil seepage occurs.

The plant!'s combined effluent Las the following quality: - COD, 20
mg/l; suspended solids, approximaqely 1l mgs/1l; and oil and grease, less

Duplicate samples analyzed by Plant D yield a different description of

the effluent quality: COD, 284 _mg/l; suspended solids, 10 mgrs/l; and
oil and grease, 5.9 mg/l. Long-term data supplied by the plant on
their own samples indicate cobD, 20.5 mg/l; suspended solids, 4 mg/l;
0il and grease 16.5 mg/1l; flow, 0.085 MGD; production, 41,407 lbs/day

(monthly averages for the period o contractor sampling) .
Plant E |

This plant produces both cured and uncured sheeted rubbexr, metal-
reinforced heavy service conveybr belting, and fabric reinforced
conveyor belting. The weight | cf finished products averages
approximately 52,000 pounds per d%y. Raw materials consumed each day
amount to 52,000 pounds of compounded rubber and 6,000 pounds of
fabric. &an additional 2,000 pounds per day of miscellaneous material,
such as reinforcing wire and ackaging material is consumed. The
plant is located in a rural community and employs approximately 183

‘production and management personnel. The plant operates three shifis

per day, seven days per week.

|

No compounding is done by this plant. Rubber stock is compounded at a

nearby company owned facility. The fabric consumed by the plant is
dipped in latex and friction-coated with rubber at another location.
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The compouhded rubber stock is prepared for precessing on four warm-up

mills. Rubber from these mills is formed into sheets in an extruder-
calender machine. The temperatures of the roller mills and extruder-
calender are controlled by recirculated cooling water and hydrotherm
cooling systems. The sheeted | rubber is cooled in a water spray
cooling tank. The contact |[cooling water overflows and is reused in

the plant's main recirculated |cooling, water system.
‘the sheeted rubber is dipped
sticking together during storage.

installed
overflows.
private hauler.

The dipped

After cooling
in soapstone solution to prevent it from
Curbing and a floor sump have been

sheet rubber is passed over air vents to dry, and is then

"Presses

~the body plies,

rolled up into large rolls. The sheeting operation described above is
performed eight hours each day, five days per week; it wuses 60-70
percent of the cooling water czrculated through the plant.

Once 'sheeted,
or conveyor belting.

Curing of sheeted materials is performed in presses, rotacures, or hot
air curing ovens. The rotacure system employs a combination of steam,
cooling water, and electric heaters to cure sheeted rubber under
prescribed conditions. Both the steam and cooling water are recycled.
employ steam and a hydrotherm coollng system to cure the
sheet. The third system is algas fired hot air cure. This technique
does not require steam or cooling water. ’

In addition to the production of sheeted rubber, the plant also bullds
or carcasses, used to make conventional fabric-
reinforced conveyor beltlng. Fabric, which has  already been
frictioned with rubber, is shlpped to the plant. This material, which
is single ply and has a maximum width of approximately 55 inches, is
used to build carcasses of multlple ply thicknesses and wvarious widths
up to approximately 128 inches. Once built, this belting is rolled in
fabric cloth and sent to ancother plant to have an upper and 1lower

layer of rubber applied to the fabric.
~returned to the rlant -for curi

Waste waters are generated
softener regeneratlon wastes
hydrotherm systems, air condit

The principal waste water
hydraulic oil systems for the
systems are frequent. Curbi
contain such leaks.
the sumps and drummed prlor
hydraulic oil systems have in

Perlodlcally the ccllected o0il is

Completed telts are frequently
ng.

by the‘cooling system overflows, zeolite
. boiler blowdown, plant runoff,
ioning systems, and domestic sources.

probiems at the plant originate with the

curlng presses. 0il leaks from the ' oil
ing and oil sumps have been installed to
removed from

to disposal. The o0il leakages from the
the past been 80 severe and uncontalned
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in the soapstone dip area to contain accidental spills, and
The sump is emptied into a portable tank and removed by a

the rubber is|sold as uncured or cured sheeted rubber,




il

st oy gy e e

T

-

Plant F

temporary storage.

o TR

that +the ground beneath the plant contains large amounts of oil.
Since the water table under the plant is very close to the ground
surface, sumps are also used to control the seepage of ocil water into
the plant basement. The o0il is periodically removed from these
basement sumps and drummed. AR .

It can be said that, by utilizing the o0il containment practices
described above, the plant is app#oaching zero discharge of process
waste waters. It should be noted, however, that this plant has
neither rubber compounding nor Process oil storage facilities.

| =

This plant manufactures rubber pipe seals, weather stripping, and
rubber-to<metal molded items. .The plant employs 377 factory personnel
and operates = 24 hours per day, seven days per week. The daily
consumption of rubber is 22,200 1bs. Other raw .materials include
carbon black (29,400 lbs/day), chemical compounds (5,100 1lbssday), and
oils and wax (840 l1bs/day). %, : o
Rubber stock is compounded in a Bénbury mill. Depending on the amount

- of stock being processed, both nonreactive and reactive stocks are

compounded. During normal operations, however, the stock is
compounded ‘only once (reactive stock) with all the " compounds,
including vulcanizing agents, added at the same time. The material is
batched off in sheets, dipped in soapstone, air dried, and placed in

Weather stripping, pipe seals, | and molding plugs are formed by
extrusion in either short or long barreled extruders. Short barreled
extruders require warm-up and strip feed mills, whereas long barreled
extruders do not. All extruders | are temperature controlled; both
steam and cooling water are used. The extruded items are cooled,
dipped, cut, and placed in autoclave Fans in preparation for curing.
Extruded items are cured in autoclbves with 100 psi steam.

The final form of the weather str&pping product is created by ‘linking

- several pieces of weather stripping and wusing a transfer molding

technique to mold the corners, thereby joining the separat-e
components. The rubber corners are cured by circulating hot o0il or
steam in the cavities of the i molding presses. Flash is removed
manually. Before curing, the molds are wiped with a lubricating
liquid to ensure proper release.frpm the mold.

, ,
The ends of pipe seal rubber are! cemented together to form the large
O-ring type pipe seals. The opera#iqn is carried out in an electric

‘press, When bonding rubber to metal, the metal part must first be

degreased, using trichloroethylene in a closed system, and then
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' gprayed with an adhesive. The rubber is transfer-molded to the metal

part.

Waste waters generated at this plant include boiler blowdown, cooling
-tower and chiller water overflow, once through cooling water,
leakages, from the various hndraullc and curing 011 systems, and
spillages and dripplngs of lubrlcatlng solutlons.

The greatest problem currently facing the company is storm runoff. A
recent large spillage of o0il convinced company officials that control
and treatment of this type problem was a necessity. Sewer lines are
still coated with oil from the! spill. To control this problem, two
gravity separators collect Fll water leaving the plant including
runoff. 0il storage pumping statlons are covered. Drip pans are
provided for oil transfer lines. : '

Steam condensate from the autoclaves flows into a final holding lagoon
and is not discharged. Boiler treatment and blowdown wastes and one
group of roof drains flow into a detention pond to settle o0il and
solids. From the detention pond, the water is siphoned from below the
surface and flows to a separator where any residual oil 1s removed.

The resultant effluent concentratlons are approx1mately- cobh, 100
mg/l; suspended solids, 40 mg/1° and oil, 3 mg/l.

Plant G

This plant manufactures braided and spirally wound, reinforced rubber
hose as well as plastic-based hose. Both metal and fabric reinforcing
components. are used. Total raw material consumption for rubber
products is approximately 162,500 pounds per day. The plant operates
24 hours per day, 5 days per week. '

Three different production processes are employed. Industrial hose is
produced "by compounding, extruding, and pan curing. Hose, which
requlres curlng'inside—a mold,| is produced by - compoundlng, extruding,
encasing hose in 1lead, and curing. Preformed hose is produced by
compoundlng, exttruding, formlng, and curlng.

All rubber and compounds are mlxed in one of four Banbury mills. The
compounded material is dropped from the Banbury where it is sheeted
out, dipped in a recirculated soapstone ‘'solution, air dried, and piled
on skids to await further processing.

To make the hose, compounded rubber is extruded into a tube. Both
long and short barreled extruders are employed at this plant. Short
barreled -extrudes require warm up and strip feed mills, whereas 1long
barreled extruders do _not. The tubing is cooled, dipped in a zinc
‘stearate lubricating solution and placed in a temporary storage.




Reinforcing material is applied to the out51de of the tube by braiding
or winding machines. No water is used in this area. Finally, the
outer coverxng is extruded onto the relnforced rubber tublng.

Lead sheathlng can be extruded cnto the hose in a solid or mo]ten |
state. The lead covered hose 1s|wrapped onto large spools. The lead-

 sheathed hose is filled with water to apply pressure on the inside of

the hose before it is cured in steam heated autoclaves. After curing,
the 1lead covered hose is cooled and the lead covering is removed
mechanically and recycled to the; sheathing process. The water is
released from the inside of |the hcse. The hose is hydraulically
tested with water before final storage and shipment. The hydraullc
test water is discharged. L ’

Industrial hose which does npt require molding is pan cured. The
stock is placed in pans and cured in autoclaves. Preformed hose is
made from uncured or semicured hose which is ¢€ut to length, placed on

a form to give it the proper shape, and cured in autoclaves.

Waste waters from this plant arlse frcm the use of water as a

- lubricant, splllages of other; 1lubricating or anti-tack solutions,

condensate from autoclaves,: hydrFullc testing water, pressure-water .
for the curing operation, boiler blowdown, softener backwash, and

cooling system overflows. No steam condensate is recycled.

A municipal system receives all | the waste waters from this plant
operation. No pretreatment of qaste is practiced. .

The effluent quality is cowparable to other plants in this 1ndustry
group and is acceptable for publicly owned treatment works. The
effluent levels are approxim%tely: coD, 300 mgs/1l; BOD, 30 mg/1;
suspended solids, 40 mg/1l; and oil, 5 mg/l. : :

Plant H |
This plant produces canvas footdear, cement dlpped boots, and foam‘
rubber for carpet underlay and shoe innersoles. Daily raw material
consumption amounts to approximately 265, 000 lbs per day of rubber
compounds. ) e : T : A

canvas shoes are the result.of many different production operations
including compounding of rubber stocks, molding of the sales,
extrusion of the other varlous rubber components, cutting and
fabricating of canvas parts, c0nstruct10n of all these items into the
final product, and curing of the final product. ,

The rubber used in this plant is compounded W1th ‘other chemicals in
six Banburys and sheeted out in mills. The compounded sheeted stock
is cooled on six cooling conveyers employing three different cooling
techniques: a water spray, |a coollng ‘water tank, and water
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evaporation. Three cooling conveyers employ a water spray against the
bottom of the conveyer belt cdrrying the rubber stock. ©On two cooling
conveyers . the rubber is completely immersed in water. The final
system employs a spray directly onto the rubber. Evaporation of this
water supplies the bulk of the cooling. After cooling by each of the
three techniques, the rubber is rolled onto. large rolls.

The innersoles of the shoes are cut with dies from sponge rubber
sheets. The sponge rubber sheet is prepared by extruding or
calendering rubber stock, containing blowing agents, into sheets. The
sheets are ccntinuously cured lin presses.

_The soles are either cut from uncured rdbber Sheets, or formed in

compression or injection molds. = The technique employed depends on the
final product and the technology available.

Compression molding technology! is older and requires more manual labor
than the .completely automated injection technique. 1Its advantage is
in the ability to mold many different .colors simultaneously. oil
supplies the hydraulic pressure for _both molding techniques. The
curing presses are heated electrically.

| ‘
After curing the molded soles are buffed to remove the flash. A coat
of latex is applied to the sole after which it is dried in an electric

.oven.

Canvas uppers for shoes aré made from two or three ply material.
Canvas material arrives at theiplant as single ply sheets in various
colors. Latex is applied to the sheets; the sheets are then pulled
together and passed over steam|heated drums. The sheets are stacked
and then <cut +to the proper dimensions using a die and press. The -
various pieces composing the canvas. portion of the shoe are stitched
together in making lines. ‘ s :

The shoe is fabricated from the various components on a form called a
last. The canvas top is cemented at its edges and placed over the
last. The innersole is then applied. Before the toe pieces, the
boxing, and the outer sole are|applied, the bottom of the innersole
and canvas is dipped in a latex solution. The latex is used to hold ’

the entire shoe together. Next the sole, toe and heel pieces, and

boxing are applied. The ~finished wuncured shoes are inspected and
pPlaced on. curing racks. The shoes are cured in autoclaves in an
ammonia atmosphere. Approxi@ately 10 1bs of ammonia is used per
autoclave per cure. At the end of the curing process, the ' autcoclave
is vented to the atmosphere. The need to collect and contrcl the
ammonia contained in the autoclave ventings is being investigated.

Cement dipped boots involve a Islightiy' éiffeient‘vbuildihg process.
The pieces of fabric forming the carcass of the boot are applied to




forms which are dipped in a rubber cement solutlon, drled, cured, and
flnally packaged. '

Process waste waters from this plant con51st of latex tank cleanlng
waste waters, oil dripping and 1leakage from heavy processing
machinery, and -discharges from wet dust collectors. Waste latex, or
latex remaining in drums that can no longer be used, is removed  from
the plant by a private contractor. Latex rinse waters, used to remove
residual quantities from the latex drums, are coagulated with ammonium
alum and settled out in a retalnlng basin. Clarified water is allowed
to overflow to the river. oagulated rubber is removed from the basin
whenever necessary. The washing operation is periodic, occurring
approximately 10 to 12 times per'2u hour day. Discharges from the
basin occur for a total of approximately one hour each day. Plant
personnel are conszderlng modifying the system by adding mixers to the
basin. There is currently 1nsufflclent mixing in the basin and large
quantities of latex remain uncoagulated and leave the basin via the
overflow. This latex eventually coagulates in the overflow drains
causing them to clog perlodlcally w1th sollds.

Drippings £rom open gears and leakages from motor and mill bear:ngs
cause the spillage and leakage of 0il and water to accumulate in the
mill and heavy machinery basins; The plant has installed two systems
to cope with these problems. Motor areas are diked and equipped with

a 300-gallon o0il collection sump.’ Mill basin drains have been
intercepted so that leakages that enter these drains flow via a trough
into a holding tank. 0©0il is removed from the tank by a stainless
steel belt. Plant personnel estlmate the retention time in the tank
o0 be 72 hours. When operatlng,lthe unit has an overflow rate of ' 1-2
gpm. 0il picked up by the belt pdsses into a waste 0il storage tank

. which 1s periodically emptled an? the waste ©0il drummed.

Each Banbury line is equipped W1th a wet dust collector. In addition,
two wet collectors control partlculate pollution in +the buffing
operation by collecting sole flash. Flow from these collectors goes
untreated to the outfall. .

The plant effluent quality is ap

' mg/1l; suspended solids, 29 mg/1;

Plant I

this plant manufactures recl
miscellaneous rubber scrap. Dai
175,000 1bs of whole tires (appr
of miscellaneous scrap, the

reclaim production is currently

prokimatelyé‘ COD,”‘76 mgyl;:%BOD”“ﬁ
and oil, 7 mg/l.

aimed rubber from whole tires and
ly raw material consumption includes
oximately 8,750 tlres) and 127,000 1bs
bulk of whlch is inner tubes. Total
?71 000 1bs per day. Two reclaim

processes are employed, one for tires based on the conventional wet

digestion process, and a second
tubes, called pan or heater proc
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brocess used primarily for scrap inner
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~pass through the screens with

- additional grinding facilita

sites.

In the dlgester process, whole
stored in oren areas. Plant
and studded snow tires from

tires containing steel (othe
this plant and are sent to dum
through a magnetic "sensing
studded tires not previously x

Cracker mills grind and break

tires are brought to the plant and

personnel manually separate steel belted
other conventional tires.  Currently,
r than bead wire) cannot be processed by
ps. Tires to be processed are passed
device which removes any steel belted or
emoved.

up the whole tire. The ground tires are

screened and oversized particles recycled to the mills. After the
first milling, an operator removes large sections of the bead wire. A

magnetic separator removes

rubber which still contain fi
grourid in stoners (fine grindi

separation techniques. Separa

the smaller sections of bead wire which
the ground rubber. The particles of
ber from the cords and belts are further
ng equirment) and hammer mills. The
tes the removal of the fibers by air
ted fiber is baled and sent to 1landfill

A flnal grinding operatlon|

mesh. This grinding is necessary for the removal of the final traces

of fiber from the rubber

|product. The reduced particle size also

reduces the amount of oil necessary to devulcanize the rubber in the

digestion step. I

'

reduces> the rubber partlcle size to 20

extruder.

The fine, fiber-free partlcles are mixed with 011, water and chemicals
(typically a calcium-based orlformaldehyde digestion solution) and fed
to a digester where the rubber is devulcanized. The digestion liquor
is heated with steam 1n3ectlon. From  the digesters, the resultant
slurry passes to a blowdown tank. Quench.or cooling water is added to
the slurry in the blowdown tank. From the blowdown tank, the rubber

- slurry passes to a holding tank, where additional water is ~added

before dewaterxng on a screeq and finally in a dewatering press. The
dewatered rubber is dried in screw dryers wusing recirculated steam.
The liquor from . the screen and press pass through a 200-mesh screen
where fine rubber particles are recovered. The dewatering 1liquor is
recycled to the digesters. Vapors from the blowdown tank are trapped
and condensed in a barometric condenser. Vapors from the dryers are
similarly condensed. Oils are separated from the condensed vapors in
a decant tank and are returned to the digestion stage where they are
reused.

The recycle system for the dewaterlng llquor and the ‘reclaimed- process

oils is shown in Figure 9. The waste overflow from the decanter is.

approximately one-third of the total of the waste dewatering llquor
plus the vapor condensate W1thout the recycle system. ;

|
The dried devulcanlzed rubber is mlxed with other compounds 1nclud1ng
carbon black and oil. The mixing takes place in an internal mixer-
Compound usage follows a specific recipe related to the

i_‘w .
o
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end-prdduct use‘qf the reclaim. Finaily . the compoundéd reclaim is
milled into sheets to form the|final groduct.

The pan. or heater process,g'which is used for miscellaneous rubber
scrap but primarily for inner tubes, differs from the wet digestion
" process described above in !thét no fiber separation equipment is
needed and devulcanization of the rubber is carried out via a dry
process. - : o ’ ‘ S
Operators remove metal, such as inner tube valves, from the scrap
rubber. Conveyors carry the metal-free rubber to a cracker mill where:
it is ground and screened. The rubber particles are mixed with oil
and other chemicals, placed in bins, and devulcanized in a large

; ~ horizontal heater. After devulcanization, the rubber is milled into

[

sheets to form the final produft.J ‘

- Process waste waters from Ehervwet digester process arise from the
: dewatering process and the various vapor condensers in the digester
: process area. Discharge of the waste water from the dewatering press
‘s has been eliminated in the past year by recycle of the water to the
digestion stage. 0ils condensed from the vapor streams are separated
from the water in a decant tank and fed back to the digester. Water
from the decant tank is recycled to the digestion makeup stage when
possible or discharged as a waste water. Process waste waters from
the pan devulcanizer process| are caused by the condensation of vapor

|
streams. These are combined with digester vapor streams and decanted
together with the digester stream. The reclaimed oils are recycled to
the wet digestion process.
~ - . E
%YL The process waste waters which cannot be recycled are discharged. The
;4 ‘resulting plant effluent quality is approximately: COD, 110 mg/1;
ik , suspended solids, 50 mg/1l; and oil 10 mg/l. It is believed that these
. ' waste waters would be readily treated in a municipal sewage treatment
[~ system. ' ,
" BPlant J
It This plant produces balloons and prophylactiqs. Finger cots are also

. produced, but not on a continuous basis. The plant is 1located in a
‘ rural area and employs approximately 50 people. Natural latex is the
. primary raw material for all dipped items. No other types of latex
are consumed. Approximately 2,650 lbs latex is used to produce 3,800
! ‘ gross of prophylactics per d&y; 10,170 gross of toy balloon are
| . likewise prdduced from 6,810 1lbs of latex. Because of the proprietary
i nature of the production equipment and the highly competitive nature
' of the operation, ingpecticn of the processing 1lines was not
permitted. : oL ' B ’ '

The natural latex arrives by tank car. and is pumped to hdlding tanks.
. The latex recipe is compounded in a water-cooled tank from which it is
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pumped into drums together with varying quantities 'qf dilution, or
makeup, water depending on the end-use. This drummed latex mixture is
used as, makeup for the  four | prophylatic dip tanks and the twelve
balloon dip tanks.

Clean molds are coated with latex in these dip tanks. The' tanks are

cooled with recirculated coollng water. The latex-covered molds are

passed through a hot air dryer oven to strenthen the rubber coating.

This process is repeated in a second dip tank and dryer train. The
k latex-covered molds are now cured in air-heated curing ovens. - Steam
: + -is used to heat both the drying aid curing air.

After curing, +the dipred goods hre sterilized in a 200°F water bath.

Steam injection is used to heat the water bath. The overflow from the

: sterilization bath is negl1glble 81nce the water loss from the baths
-— by carryover on the molds is apprfxlmately equal to the steam makeup.

The dipped items are coated with a talc and Strlpped from the mold.
The products are finally inspected, packaged, and shipped.

Stripped of the cured product, the molds are cleaned and rinsed before
) being returned to the dip tanks. : The cleaner tanks contain a one-
l ‘ percent solution of Oakite Rustripper in water. There is little
overflow from the cleaning tank. | The rinse tank is raw water but it
does pick upr talc and cleaning agent from +the mold. The rinse
overflow waste water is therefore contaminated with surfactants.

Process waste waters arise from the small overflow from the sterilizer
tanks, minor discharges from the mold cleaning tank, and from +the
rinse water overflow. As mentioned earlier, the first two sources are
negligible. All process waste waters and the boiler blowdown are
CE directed to holding lagoons. The primary constituents of the process
ii ' waste waters are the talc and surfactants removed from the molds in
i the rinsing process. .

| The waste water treatment facilitles in this plant consist of three

| lagoons, one holding 1lagoon and two detention lagoons. The holding
;] lagoon is used to contain all washdown and cleaning waters. The

‘ detention lagoons treat the rinse water and blowdown for removal of
.ﬁ . solids. In addition, the latex tanks were rinsed with small
quantities of water and wiped clean with rags.

i The plant effluent contains: <COD, 120 mg/l; Bob, 40 mg/l;'suspended'
1| solids, 85 mg/1; and oil 4 mg/l. | The effluent surfactants level is
negligible (less than 1 mg/l).

Plant K

This plaat produces compression molded>Sundr1es, such as hot water
!bottles, hygiene syrlnges and bulbs, and pharmaceutlcal Z;tems. Also o

l
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To form extruded sheet stock,

-1

|

produced are latex-dipped JOOds such as gloves. Daily raw material
consumption levels are 28, 000:1bs of compounded solid rubber per 'day
and 2,000 1lbs of latex per day. .

This 'company compounds thei majorlty of ~ its solid rubber stock in
Banbury internal mixers and roller mills. The remaining stock is

purchased as a masterbatch and
material is fed. to the Ba
compounding agents. After a p
sheeted off and air cooled.

relletized or formed into extr

product.

is mixed on mills. In either case, the
inbury or mill and mixed with various
rescribed mixing time, the materials are
The sheeted ompounded stock can be
uded sheets depending on the type of end

To form pelletized stock,‘;the sheeted material is fed to a’ long—

barreled . extruder. The mat
cylinder, cooled in a cooli
The pellets, referred to as sl
they are air cocled and dus
stored until needed.

erial is extruded into a continuous
ng tank, and cut to a prescribed length.
ugs, are fed to a shaker screen where
ted with dry talc. The cooled slugs are

-

the rubber is fed to an extruder-

calender. The extruded sheets are passed over cooling drums, dusted

with talc, cut to length, and

All rubber molded items at thi
presses are loaded with slugs
hydraullc systems provide pr

finally sent to storage.

s plant are compression molded. The
or sheets depending on the product. Two
essure for the compression presses. The

" first is a deadweight water system. The second is an o0il system.

Heat necessary for curing |is rrovided by steam circulated in the
cavities of the molding presses. After moldzng, an operator empties
the presses, dips the cured molded items in a cooling tank, and stacks
the item on temporary holdlng skids. The cooling tank water contains
a lubricant. The molded items proceed to a die cutter which trims the
flash. 1In some cases, an operator aprlies a silicone lubricant to aid
in the cutting. Finished products, which are formed from two molded
pieces, proceed to a second steam-heated press where the pieces are
joined together with a rubberlcement.

Latex used in the manufacture |0of dipped goods is brought in by tank
cars as_a 50 percent emulsion. The stock is blended with other
ingredients in a blend tank before being transferred to a dip tank..
In the formation of a final product, molds are first dipped in a
coagulant. The coagulant is a solution of calcium nitrate dissolved
in alcohol. The molds are next dipped in the latex dip tank and then
into a leach. tank. Finally the latex covered molds are cured in a hot
air oven. The leach tank contalns 140°F water 'which .is heated by
steam injection. The hot air wused in the curing oven is heated
indirectly with steam. Once cured, the dipped goods are stripped from
molds which are recycled to the coagulant tank for the next dipping
operatlon. |
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_solution. The next two washes are

Pharmaceutical items produced by this plant must be washed before
final packaging and shlpplng. Washlng is carried out in a slngle 100~
gallon washing drum using seven sequential steps. The drum is first
rinsed with water to remove contaminants retained from a previous
cycle. Next the items are loaded and washed in a chlorinated caustic
| with detergent. These are followed
by a neutralization wash, a hot wFter rinse wash, and a boxllng water
final rinse. The items are removed from the drum, dried in a hot air:
oven, packaged, and eventually shlpped. '

Process waste waters from this plant arise prlmarxly from the washlng
of molded and dipped goods. These wastes are characterized by
surfactants, BOD, COD, suspended jand dissolved solids, and pH spikes.
Other process waste waters arise from leakages and spills of o0il and

"water from heavy machinery. Washing of dipping molds also produce a

discharge. The molds are cleaned every two to three weeks. A fourth
process waste water comprises overflows and cleaning liquids from the
dip tanks and other latex handllng facilities.

waste waters are treated with calcium nitrate and nferro-floc" to
coagulate the latex solids, followed by clarification to settle the
coagulated solids. The clarified effluent is discharged <¢o a
municipal treatment system for | further treatment. The principal
characteristics of the primary effluent are: COD, 700 mg/l; BOD, 150
mg/l; suspended solids, 800 mg/l; extractable organics, 130 mg/l; and
surfactants, 7 mg/l. . ‘

Plant L

This plant manufactures latex foan products. Production lines include
mattresses, pillows, comfort seating, and slab foam. During normal
operating periods the plant is run continuously; however, at the time

- of this survey a shortage of raw |materials had reduced production.

Production at <the plant during the sampling periods was estimated to
consume 200,000 pounds per day of raw materials including the filler.
Approxlmately 135,000 to 150,000 pounds were dry latex solids. The
plant is locate@ in a -minor urban area with 1limited plant area
available for either productlon plant expan51on or comprehensive waste
water treatment facilities.

Production of the latex goods utllzzes the Talalay process. Following
production of latex at another facility, the latex emulsion is trucked
to this plant and pumped into storage tanks. The latex then passes
through a freezing-agglomeration step where the pH is 1lowered with
carbon dioxide gas. This causes minor coagulatzon of the latex to.
produce larger emulsion solids. The latex is. concentrated in an
evaporator.which pulls off water vapor using a steam jet equipped Wlth
a barometric condenser to condense the evaporated water vapor.
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After concentrating, additional ingredients (stabilizers, fillers,
surfactants, antioxidants, accelerators) are added in the compounding
step. The latex mix is then transferred to the steam-heated curing
-presses using a transfer hose.” The high temperature of the press
causes specific latex ingredients to decampose, liberating gases which
produce the foam effect. 1In addition, carbon dioxide is injected into
-the mold- to assist the cﬁring Erocess. The final foam product is
cooled, rinsed with water, dried, and inspected before shipment.

River water, with a slight chlorine addition, is used in the plant for
washings and cooling. It is the only source of nonpotable water in
the plant. . , ‘ , .

The principal process waste waters from this plant arise during
. process cleanup and product washing. Periodic washdowns occur in the
latex storage and freezing-agglomeration areas to clean up latex
spills and leaks. These waste waters are laden with latex -solids.

- The final foam products are whshed countercurrently to the flow of the

wash or rinse water. .Progress has beemr made in reducing the
quantities of wash water needed by using a counterflow washing recycle .
system. An additional sour?e of waste water arises during the

evaporation step. Barometric condensers are used to condense vacuum
jet discharges and the combined condensates and cooling waters are
discharged directly. ;

Cooling water is once—through!and is discharged directly to the river.
Boiler blowdown is also discharged without prior treatment. Waste
water facilities are employed; primarily for the removal of latex
solids and zinc ions. High concentrations of latex solids are present
in the storage and freezer-agglomeration wash downs. These waste

?d

tank where the pH is adjusted| and coagulation chemicals (alum and
polyelectrolyte) are added. Latex solids float to the surface and are
removed with the tank overflo?. B
i‘ The clarified underflow wasSte waters are discharged directly to the
‘ river. The skimmed latex solids in the overflow are screéned and
containerized for disposal.| The screen filtrate is returned to the
chemical treatment tank for continued treatment. :

2 T
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Waste waters from the Froduct| washings are treated in a separate
system. The wash waters are collected in a pit and are then
- transferred to a rapid mix tank where lime is added. The resulting
zinc hydroxide precipitate |is removed in a primary clarifier. The
settled solids are dewatered in a vacuum filter and trucked to a
landfill. The waste water is discharged directly to the river.

|

Plans have already been madé'to upgrade the existing waste treatment
facilities. The proposed plant will collect the .effluent from the

- batch latex waste water treatment system and the zinc removal
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clarifier in an equalization tank.| The pH of the waste waters will be
adjusted with carbon dioxide to precipitate zinc carbonates. The
waste water will +then be filtered in a diatomaceous earth filter to
remove fine suspended solids and carbonates. The waste waters will
then flow to a municipal treatment: plant for additional BOD removal. .

At present, with the described =zinc removal and latex coagulation
primary treatments, the effluent gquality, including the barometric
condenser discharge, is as follows: BOD, 400 mg/l1l; zinc, 4 mg/l; and
suspended solids, 50 mgr1l.

Summary of Control and Treatment Technology

General -Molded, Extruded, and Fabricated Rubber Subcategories

In-Plant Control

Ih«plant control measures and practices require proper handling and
isolating general spills and | leaks of potential contaminants:
soapstone and other anti-tack agents, latex compounds, solvents and

" rubber cements, metal preparation wastes, and wet air-pollution
. control equipment dlscharges.

General Spills and Leaks

Most molding, extruding, and rubbexr fabrication plants {such as hose
or footwear production facilities) can generate waste water containing
machinery oils and greases ‘as well as suspended solids. £
uncontrolled, these waste waters | can enter floor drains, thereby
polluting the plant effluent. ' In plants, such as cement dipping
facilities where less heavy machinery is used, the 011 contamxnatlon

problem is noticeably reduced. ‘

The exemplary subcategories E, | F, and G plants visited shared the
following common methods to reduce the type of o0il contamination
described above: blocking of exlstlng floor drains, removing oil
leaks promptly with dry absorbent granules, and in some cases curbing
the protlem area to contain oil or grease leaks. In cases where a
floor drain is required in order to discharge uncontaminated cooling
water, for instance, a collar |lS installed around the floor drain
opening to prevent floor drainage from passing into the drain opening.

Plants which have water and oil leakages occurring at the same piece
of equipment often use oily-water sumps inside the o0il retention .areas
to collect the highly contaminated water in order that it can be
adequately containerized or trebted. ' For cases with 'relatively
voluminous 1leakages, these collectlon sumps are equipped with pumps
which empty the sumps by pumping the 011y water to a location where it
can be treated or held or disposal.
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outside storage areas where fuel, maintenance, and process oils are
kept -are frequent causes of oil pollution in a plant's effluent. The
situation is aggravated at,the%e facilities by high run-off rates
during storms. The most effective way to prevent contamination of
large quantities of storm watbr is to retain the offending o0il,
preventing its entering_'theiotherwise clean storm water and, at the
same time, roofing the o0il contaminated regions to keep the clean

storm water from picking up the oil. ' ‘

In one case observed, compressor oil was transferred from a 55-gallon

drum to a smaller container in the close vicinity of an open drain..
The floor around the drum and the drain opening was contaminated with
0il. Coincident with this observation, oil globules appeared in the
final plant effluent. In another plant, discarded drums used to ship
process oils were stored in the cpen. The ground was coated with oil

and the 'stagnant water in |a nearby drain had a heavy layer of o0il.
This oil layer would eventual#y enter the plant effluent discharge.
These two cases point out that good housekeeping, as well as installed
control equipment, is wvital to the prevention of waste water
contamination by oil. E '

In the plants where good housekeeping and  sound controi facilities
were used the oil loadings in [the plant effluent were satisfactory.

Léad-Sheathed Hose Production

In the manufacture of hose via lead-sheath processes, lead-laden waste
waters result. The sources of lead are the lead press and cured hose
cooling water, and the vulcanizer condensate. In order to properly
treat for lead, these streams ishould be segregated prior to treatment.

Soapstone and Anti-Tack Lip sglggiohs

] " .
The spillage of soapstone and other anti-tack solutions is controlled
in exemplary plants in a manner similar to the containment methods
used for oils and grease. Floor drains have been blocked or collared
to prevent the slurries from entering plant drains and sewers. Spills

and d;ippage are mopped up oriare simply allowed to evaporate.

In industries such as cement dipping, few floor drains are required.
In the area where the finalidipped product is coated with soapstone,
the soapstone slurry system is closed and little spillage occurs. A
similar approach is feasible for all types  of “industry in this
category. ‘ ‘

Latex Compounds

Several types of fabricated product require the use of 1latex during
the manufacture. Latex spills can occur at the storage loading areas,
facilities where bulk latex is transferred to drums, and at the
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processing areas. Where s'uch spills occur, it is common to wash the
latex down with water, producing a latex-laden waste water. In
addition, drums are frequently rinsed clean with water. These latex
Wwaste waters are then chemically coagulated and clarified, usually in

.a batchwise treatment systrm.

A more effective way to handle latex is the use of plastic 1liners in
latex drums. When the drum is reused, the o0ld liner is discarded. 1In
this manner, waste waters from drum cleaning are not generated. Latex
spills around storage and Fransfer facilities are coagulated with alum
in situ and scraped from the ground. In the processing areas where

latex is used, floor drain% have been blocked. This approach is used

by a footwear plant which, although it was not visited, was surveyed

on this specific subject.

' Solvents and Rubber gemengg

Many plants use rubber cemgnﬁs as adhesives. 1In addition, the cement
dipping industry handles large quantities of cements and solvents. 1In
. most of the cases Qbservedl these organic liquids are mixed and stored
in areas without floor |drains. This is by far the most positive
method to control solvent or cemént spills and 1leaks. Incidentally,
solvents should be kept out of plant drains for reasons of safety as
well as effluent quality,’| since they have . high flammability and
explosiveness. [ o :

Metal Preparation

The methods used to prepare and recycle metal components for rubber

bonding were essentially dry. D?greasing liquids were used in closed
systems and discarded when saturated with grease.

It is believed that some p1a$ts use acid pickling to prepare metal
components. The pickling and metal rinse waste will exhibit low pH
and  high heavy metal| concentrations. It is wunderstood that
precipitation of the meta1§ and! pH adjustment is. carried out to
effectively +treat such wastes| before combination with other plant
waste waters. Alternatively, the pickling wastes are containerized
and hauled from, the plant. Plants employin extensive metal
preparation should controltwaste waters from such operations according
to metal finishing regulations.

Air Pollution Control Eguidment
]

Wet scrubbing devices are used in the rubber compounding and product
buffing -areas. Although | wet |scrubbing devices are used to trap
rubber-buffing and metal . sand-blasting fines, dry air-pollution
.control devices are also applica@le and are used in many plants within
the industry. In some plants where waste water discharge requirements

. are stringent and the  use |of bag 'collector .devices is also
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inappropriate, the waste waters from wet scrubbing devices are settled
and filtered before d1scharge, or a municipal treatment system is used
to accept the waste waters. Wet scrubbers exist within some plants
that- greatly "add to the process waste water usage and loadings.
Additional limitations which take into consideration TSS from wet
scrubbers have been applied to BPCTCA and BATEA. BPCTCA is based upon
current practice, while BATEA is dependent upon recycle and treatment
of concentrated wet scrubber waste waters.

End-~-of-Pipe Treatment !
In general, only minor end-of-plpe treatment is used by the industries
covered by this industry. segment. This is due 1largely to +the fact
that process waste water contamlnatlon is limited to essSentially two
parameters: oil and grease, and suspended solids. In addition, good
effluent - quality can be achxeved most economically by employing good
housekeeping practices with uell des;gned 1n-p1ant control measures.

Of the Subcategories E, F, ané G plants V1s1ted, only two had prlmary
treatment systems and none! used secondary treatment. Furthermore,
only one of these plants usedlthe local municipal sewage  treatment
system to provide the equ1va1ent of secondary treatment. These facts
indicate that the magn1tude of waste water pollution is not
~ appreciable or the problem can be effectively controlled by sound
preventlon and in-plant control measures. -

" One plant uses gravity separation to remove oil from' the combined
plant effluent. This combined -effluent includes utility and storm
waters as well as process waste water. In-plant control measures are
employed as the primary method of o0il reduction and the oil separators
are designed as a backup |system. In addition the plant's boiler
blowdown, autoclave condensate, and compressor condensates pass
through a holding pond to separate solids and oils from these waste
water types before dlscharge.| The holding pond also allows these
waste waters to cool before they are discharged.

The. other plant (manufacturlng footwear) whlch GOes employ prlmary
treatment uses appreciable |quantities of latex adhesives. The
handling of these materials produces latex-laden waste waters which
are chemlcally coagulated and; allowed to separate in a batchwise
manner. It is debatable whether this treatment method for latex waste
waters is the most approprlate or whether the latex waste water can be
eliminated completely in the use of different handling and dry cleanup
techniques. This plant utilizes o0il collection-separation sumps to
trap o0il leaks produced at the mills and other heavy machinery. .

The qualrty of the effluent from the one plant which discharges to ‘a
municipal <treatment system lls satlsfactory for the municipal system
w;thout primary treatment or pretreatment. This quality of effluent
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can be achieved when correct waste water control and housekeeping
procedures are followed. : ' '

e w .
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Wet Digestion Reclaimed Rubber Sukcategory
: . | .
1

In-Plant Control

The wet digestion reclaiming process is declining even more rapidly

than the reclaiming industry as a whole. There are only about three
wet digester reclaiming plants remaining, and the incentives for
process modifications, particularly those modifications leading to
lower waste water flows and loadings, are few. However, the control
measures used by the wet digestion industry include containment of
pollutants by the recycle and reuse of waste water streams.

General Spills and Leaks

0il and grease spills and leaks occur'érouhd %ﬁé -hééﬁ§‘ érééking« and

grinding machinery used to preparé the scrap rubber for the digestion

process as well as the milling areas for the final reclaim rubber

product. In addition, rubber fines are generated which can enter into
plant drains. oOutside storage areas used to store fuel, machinery,
and- process oils produce oil-laden waste waters if spillage and storm
water are allowed to contact each ?ther.

ol e T el e Ty - ,
The accepted method of contrclling these types of contamination is

similar to that employed by genera} molded, extruded,  and fabricated
rubber plants, namely, containment of the leaks and spills with
separate handling and disposal procedures and at the same time
reduction . in the volume of water. For example, storm and cooling
waters that are uncontaminated are not allowed to come in contact with
the polluting spills and leaks. Good housekeeping is an important
element in the control of the contamination of cooling water and storm

Digestion Qiquor and Cil Recycle

The dewatering liquor is the major waste water stream by wet digestion
reclaim plants. The - reclaim plant visited (Plant I) uses a recycle
system which returns the dewatering liquor and reclaimed process oils
to the digestion step. This system is illustrated in Figure 9 in the
section on Plant I. : : ‘ . '

The dewatering ligquor is collected at the rubber dewatering screen and
sent to a storage tank from where it is returned to the digester. The

liquor storage tank reguires constant agitation to suspend solids, -

particularly rubber particles, thereby preventing a dense and tacky
buildup in the tank. ,

yan
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Vapor condensates and cooling waters from the blowdown tank and dryer
are sent to a decanting tank where oils and other organlcs are
decanted. ]

g ] : ' ’ .
The decanted oils are sent to an 011 storage tank where the residual

. water content is drawn off the bottom, and the top layer (oils and

organics) is returned to the dlgester for reuse. The bottom water
layer is returned to the first decanter. '

: B I o ’ :
The bottom water layer from the first decanter is pumped to the
dewatering liquor storage tank;where it mixes with the digester liquor
before being returned to the dlgestlon process. Part of the bottom
water layer from the first decanter is slip-streamed to the sewer to
blow down accumulatlng compounds. It is this stream that is finally
discharged in the plant's effluent. The flow and loadings of this
discharge are lower than the equlvalent stream withqQut the recycle and

-reclaim system. This comparison is shown in Table 15.

The oils and dewatering liquor, that are returned to the digestion step .
of the reclaim process require' makeup but the chemical usage is 1less
than the equivalent process consumption without recycle and reclaim.

' ,

Vapor condensates ' ‘ j

In theory, it should be poss1b1e t0 use vacuum pumps to exhaust the
blowdown tank and dryers. However, the advantages of steam ejectors
over vacuum pumps are their reliability, trouble-free operation ‘and
overall economy. The use of vacuum pumps would reduce the condenser
cooling load and the final volume of. condensate.

The above modification has more merit if indirect cooling condensers
are used in place of barometric condensers. The volume of condensate
with a vacuum pump and indirect condenser would be considerably lower
than with a steam ejector and barometric condenser.

| t

Scrap Defibering {

The method by which the scrap rubber is defibered has a considerable
effect on the 1loading of the digester dewatering liquor. If scrap
containing fiber is fed to the: digester together with the necessary
defibering - chemicals,. the 1 dewatering 1liquor will contain the
solubilized fiber residue. In; addition, the defibering chemicals,
which are discharged along . with the dewatering liquor, can contain
contaminants, possibly heavy metals. Furthermore, chemical defibering
precludes the use of the recycle and reclaim system as described
above. , : ’

As an alternative to chemical defibering, defibering by mechanical or

physical techniques can be used. In brief, the waste water benefits
of this method are: fiberrfreegﬂdewateging liquor, no chemical
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‘defiberzng agents in the liqudr,' Aﬁa‘ reduced deweéefing liquor

discharge due to liquor recycle., In cases where liquor recycle can be
utilized, the usage of process o0ils and digestion chemicals is also
slgnlflcantly reduced. . : ’

Alternative Reclaim Process

The conversion of a wet digestion !reclaiming plant to any of the three
dry reclaiming processes (pan, mechanical, or dry digestion), in order .
to improve the gquality of the plant's  effluent would constitute
considerably more than an in-plant control measure. However, it is
appropriate to note at this point that the three dry processes give

significantly lower waste water flows and 1loadings than the wet

4

“digester process. The wet digester process can more readily be
converted to the dry digester process than to either the pan (heater)

or mechanical processes.

End-of-pPipe Treatment
Plant I employs little end-of-plpé treatment° and a decanter for 011'
and grease  separation. This is the only wet dlgester reclaim process
known to discharge directly to a stream or river. All other wvet
digester plants discharge to municxpalltles which are reportedly able

.to treat this type of waste water | jadequately. In view of the fact
that little end-of-pipe treatability data exist, and since the few wet

digester reclaim plants still operating will most probably continue to
use local municipal treatment systems indefinitely, it is difficult to
comment meaningfully on the merits of potential, but unproven, end-of-
pipe treatments. _ :

|
aowever, it can be stated positively that the most common and
apparently most approprlate end—of-pxpe treatment for wet digestion
process waste water is afforded by publicly owned treatment works.

Pan (Heaterl‘ Mechanlcall gég Dry Digestion Reclalmgg Rubber
Subcatego_x * ! ' : .

|

In comparison to the wet,digesterfprocess, the waste waters from the

dry reclaim process (pan, mechénlcal, and dry digestion) have lower
flow and are less contaminated. This is due primarily to the absence
of the dewatering liquor. The scope for in-plant waste water controls
is thereby reduced and is limited to the containment of spills and-
leaks, and the effective condensation and decanting of vaporized
process oils and organics. . |
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Ceneral Spills and leaks i
= :

The flows, characteristics, 'and abplicable control methods of the

spills and leaks in the dry reFlaiming industry are similar to those
found in Subcategories E, F, apd G. :

The s8pills originate at he%vy equipment, and material handling and
storage areas. The contaminants are characterized by oil and
suspended solids and are prevalent in the scrap cracking, scrap
grinding, product milling, and oil storage areas.

Successful control techniques include good ﬁousékeeping; curbing' and

drain blockage to contain the spills, and isolation modifications
which restrict the spread of; the polluting material and prevent
contact. with uncontaminated waFers.

Vapor Condensates '

- | ‘

The exhaust vapors from the devulcanizer ovens require condensing to
‘minimize air pollution. This exhaustion-condensation is normally
carried out using a steam-ejector barometric-~condenser system.

Although this tyre of system is reliable and economic, the volume of

condensate and cooling water is greater than the volume of condensate
produced by a vacuum pump and ?oncontact condenser.

Plant I, which operated both wét digester and pan reclaim processes,
“decanted the barometric condenser cooling waters plus condensates from
the pan process, recycling both the reclaimed o0il and water. layers to

the wet digester process. It |is believed that the reclaimed oil

cannot be recycled to the jdevulcanization step of the pan process
because the quality of the feed process oil is more critical in the
pan process. Therefore, for plants with only the pan process, the
oily vapor condensate must be disposed of as a waste. '~ However, the
basic technologies used at Plant I to recycle the components of the
vapor condensates can be applied at plants operating only the pan
process +o control the flo$ and loadings of vapor condensate waste
waters, The barometric-cqndgnser cooling water and condensibles
mixture can be decanted. The top cil layer can be containerized for
disposal and the bottom water layer can be cooled in a noncontact heat

exchanger before it is recycled to the barometric condenser for
cooling water. A portion of the water layer should be slip-streamed

to the plant sewer to blowdown

:accumulating organics.

End-of-Pipe Treatment

The dry reclaiming plants throﬁéhout the industry do not generally use
end-of-pipe treatment for their waste waters. A large proportion of
the plants in existence discharge their waste waters to municipal
treatment plants. No treatability ."data exist for the biological
treatment of pan, mechanical, jor dry digester processes. In fact the

BOD is so low (20 mg/1 typigally) that biological treatment is

inappropriate.
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It is possible that separators or holding ponds are used by some .
plants to act as a catch-all for a1l Flant waste waters in order to
trap oils and suspended solids that have bypassed or escaped in in-
plant controls previously described. It is belived that such a catch-
all is not necessary if adequate in-plant control and good
housekeeping are practicedo : ,

lLatex-Based Products Subcategories ]

In-pPlant Control b

|
Since Subcategories J and K represents the latex-based industries, the
in-plant controls employed by this industry are designed primarily to
control, handle, and treat latex-laden waste waters. In addition,
some individual streams such as foam rinse water or dip form-cleaning
water require special control and treatment measures.

RV

General Latex Spills and Leaks !

Both the latex-dipped goods’ (éubcategory J) and the 1latex £oam
{Subcategory K) industries generate latex-laden waste waters. The
quantity of latex consumed  by! the ‘latex foam plant visited is
considerably higher than the latex usage at the average latex-dipped
goods production fac1lity. generally, the latex shipping, storage, and

In a dipped goods facility the latex is generally shipped in by tank
car or ‘tank truck and transferred to a storage tank. After

"compounding, the latex mixture is usually taken into the dipping areas

in 55-gallon drums. The major spillages and washdowns occur at the
storage unloading area and in the latex compounding building. In
addition, the transfer drums require cleaning between latex mixes and
this produces a latex-laden waste water. In the dipped goods plants
that were visited, no treatment of the latex waste waters -is carried
out before they mix with the total plant effluent.. ‘

In the latex foam plant, the latex-laden waste waters are generated at

the latex concentraticn, intermediate storage, and curing press areas.
The waste waters from these operations are collected in a separate

drain system and treated by chemical coagulation and clarification.
‘As  part of this overall system, the areas where the latex spills and

leakages occur are designed to restrict the spread and further

- contamination by the latex wastés. The coagulation and clarification

gystem for latex waste water consists of a collection pit which feeds
a batch treatment tank (10,000 gallons). '~ The waste water pH is
adjusted using sulfuric acid and| caustic soda and the solids are
coagulated using alum. The coagulated solids float to the water
surface where they are skimmed off and screened in a strainer. The
screened water is returned to! the treatment tank and the solids are

|
|
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. concentration of detergent can be tolerated. The volume of rinse

|

landfilled. The clarified waste water overflow is discharged to the

plant drain. ' . Co .
B . : v o

Foam Rinse Waters |

After curing, latex foam requires rinsing to remove excess compounding
and curing agents entrained in the foam matrix. The resulting rinse
waters pick up soluble zinc compounds and the zinc concentration in
these wastes is high (typically 700 mg/1). A significant reduction in
the volume of this rinse water was achieved at Plant L by employing a
countercurrent rinsing process. This is represented schematically in
Figure 8 in Section III. The zinc-laden rinse water is then treated
for zinc removal in a continuous chemical precipitation and

clarification system. Precipitation is accomplished by adjusting the

PH to approximately 12 by the| addition of lime, and by the addition of
a polyelectrolyte. The operation is carried out in a rapid mix tank.
The mixture then passes to a flocculation tank where the precipitation
and flocculation processes are completed. The tank has mild agitation
sufficient to gently mix, the waste water components but not
sufficiently powerful to breag or destroy the desired floc. The
flocculation water then 'enters the clarifier where the. zinc
precipitate is settled. The clarified - effluent (zinc concentration
about 10 mgr1l) is then discharged to combine with the total plant
effluent. The zinc sludge is drawn off from the bottom of the
clarifier and filtered on a!vacuum filter. The filtrate is recycled
to the mix tank. The filtered sludge is sent to landfill. = The
filtering system at Plant Lipreheats the zinc-lime sludge to enhance
the filterability of the sludge. Studies are to be made to reclaim
the zinc and recycle it to the latex compounding stage. The
feasibility of this approach has yet to be determined. .

Form Cleaning Wastes

In most latex dipping facilities,Athe dip forms requiré'cleaning. In
some case this is necessary .on each dip cycle prior to the first dip
tank; in other plants only periodic Cleaning is required.

Frequent éleaning operations can be performed in a fank of water

.containing detergent or some ‘other type of cleaning liquid. The form

can be simply dipped into the cleaning water and gently scrubbed in
the tank with mechanized scrubbing equipment. After the cleaning
step, the forms are rinsed before the latex dipping’ operation. The
rinse water is allowed to overflow from the rinse tank and contains
detergent or cleaning agent and exhibits a BOD load. Plants limit the

- volume and loading of the rinse water overflow more by reliance on

mechanical scrubbing than on 'the activity of the detergent agent. In
addition, countercurrent rinsing is sometimes employed in which the
final' rinse water overflows +to the first rinse tank where a higher

water discharged is thereby reduced.
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In some dipbing plants, the forms are cleaned only periodically,
usually when they beccme fouled with rubber. One method to clean this

-type of stubborn rubber deposit is to dissolve it in chromic acid and

rinse the acid from the form. The form rinse water collects the
chromic acid and is-characterizeq by low pH and hexavalent chromium.
A satisfactory method of treating this ‘type of waste water, as
employed by the industry, is the batch Precipitation of the chromium.
To do this, the chromium has to ke reduced to the trivalent state.
The pH of the rinse water is lowered to 2 with sulfuric acid and the

hexavalent chromium reduced <t¢o trivalent chromium using ferrous

- sulfate. The trivalent chromium is then precipitated using lime at a

PH of approximately 9 and allowed to settle. The settled lime sludge
is then dried on a sludge drying bed.

End-ofr-Pipe Treatment
|

The latex dipping plant visiteg cbagulated the latex solids chemically

-and settled them from the total plant effluent. The clarified pPrimary

effluent is then discharged to the 1local municipal system. This
effluent quality is suitable foritreatment in the municipal treatment
works. i ' ‘ .

~ The other'latex—dipped godds planﬁ passes the bulk of its waste water

through . a two-pond settling lagoon system prior

a receiving stream. [ ‘ -
. |

Some latex dipping Plants use laerated lagoon and settling pond

treatment systems to treat the waste waters. These systems perform

well. Pew plants use activated sﬁudge treatment. It is considered
that the waste water ldadingsg particularly BOD, are too low to

to final discharge to

‘produce an adequate biomass. Therefcre, aerated lagoon and settling

pond systems are more applicable. |

Many latex dipping plants use th? local municipal treatment plant to
treat the Primary effluent after chemical ¢oagulation and
clarification of, the 1latex. sdlids. This type of treatment is very
suitable angd is possibly the most i attractive - economically for most
plants that are adjacent to a municipality.

The latex foam plant that was viéited is proposing, based on a pilot
study, to treat the total effluent | further before discharging it to a

municipal system. Both the clarified latex wastes and rinse waste

carbon dioxide to lower the PH to approximately 8 units (the original
PH will be higher than 8 because%the clarified rinse water, after zinc
pPrecipitation and removal, has a' pH value of 12). At pH- 8 some
soluble species, particularly =zinc, will be converted to insoluble
carbonates. The waste water will be filtered in a diatomaceous earth
filter before it is discharged. The filter will generally polish the
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effluent removing the fine carbonate precipitate. The carbonate
precipitate will include a portion of the residual zinc that has been
carbonated. It is anticipated the filtered effluent will eventually
be discharged to the 1local; municipal system. This will not occur.
until the city plant is expanded, in a few years' time.

s







éEéinN“VIII.
C o . ,
COST, ENERGY, AND NONWATER QUALITY ASPECTS
| ) - :

i

General Molded, Extruded, and Fabricated Rubber Subcategories

. Two ~fundamenta1 approaches can be applied for +the ‘control' and

treatment of process waste waters produced by Subcategories E, F, and
G production facilities. % ‘ : :
The first approach is to combine process and nonprocess waste waters
and " to treat the entire plant effluent. Where land is available, on-
site end-of-pipe treatment is practiced at some of the plants. At
other glants,‘the total effluent is discharged to the local municipal
treatment facilities. In either case, the reasons for treating or
discharging a combined effluent are as follows:

1. In general molded, extruded, and fabricated rubber plants,
in-plant sewers for process and nonprocess waste waters are-
usually combined, thus making combined <treatment more
attractive. !

- I Lo .

2. Process flows are usually small relative to nonprocess flows.

3. The treatment of nonprocess waste waters has received the
bulk of industry's |attention. For example, high suspended
801id loadings contained in blowdown and water treatment
wastes are a major pollutant in the combined plant effluent
from rubber processing facilities.

However, end-of-pipe treatment systems also. have sevétal
disadvantages: . ’ ‘

- 1. The combined effluent treatment system usually requires oil

' removal equipment and/or a hclding pond or lagoon system to
separate the oil. Lagooning of the wastes generally requires
considerable land area.

_ ] .. i ' ,
2. Because of dilution, the effectiveness of treatment for oil.
and solids removal frcm process waste water is reduced. In
several of the systems observed, oil passed through the
system with low removal efficiency, because its concentration
was below the capabilities of the treatment system employed.
This phenomenom occurs even- though the oil loading is
significant, because! of the dilution afforded by nonprocess
waste waters. . | ‘ .
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‘The second approach employed is control and treatment of an isoclated
and undiluted process waste water. This approach has been followed in

plants having rpartially or wholly-segrégated process and nonprocess
sewers. The |

1
I

key to this treatment approach is the reduction, containment, and
isolation of the contaminated process waste waters. prior to treatment.
The principal advantages for this treatment approach over the end-of-
pPipe treatment of the combined plant effluent are:

1. Higher pollutant (primarily oil and éuépended solids) removal
rates. o .

2. Smaller treatment units;éhd‘iand‘aéea requirements.

The primary disadvantage of a segregated system approach is that
separate process and nonprocess sewers are required., This will
necessitate in-plant modifications which, if not carefully plannegd,
can lead to significant productién disruptions. ‘

. :
Evaluation of these alternatives| indicated that control and treatment
v of segregated process waste waters is the most effective and dgenerally
i : applicable treatment approach for this industry. ' End-of-pipe
; treatment of combined waste whters is not feasible for pollution
control because of the ineffectiveness of such systems in removal of
,diluted process waste water Fontaminants, and the 1larger 1land
requirements. . N
Incidentally, a viable alternative treatment for waste waters (process
as well as nonprocess) generated by this industry is discharge to the
local publicly owned treatment works. Such discharge is contingent on
adequate pretreatment. % ‘

v | : ‘ '
All costs presented are related to the control, followed by treatment,
of segregated process waste water streams. It can be further stated
that this type of treatment approach is considered ‘to be +the best

practicable control and treatment technology currently available to
the industry. ' o

(l

With proper in-plant control, the process streams consist of readily
' separable lubricating and extender oils, and settleable solids.
Volumetric flow rates for process?waste waters are small. Therefore,
the initial +treatment applicable from a proven operation basis is an
API-type gravity separator. The: performance and efficiency of a
i gravity separator can be improved by addition of an filter coalescer.
I The corrugated plate interceptor (CPI) type of device is also
l' applicable generally to this industry. The choice between the API or
CPI separators will depend on land availability and the type of waste
water - control, handling, and treatment equipment already present at
the plant. Since the cost and treatment effectiveness of the API and

i
[
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|
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CPI type separators are compdrable, the effluent limitations treatment
and costs presented are based on the use of API type separators.

Effluent quality data for Subcategorles E, F, and G are presented in
Tables 20, 21, and 22. The !treatment basis includes ‘isolation of
wastes with curbing, protection of uncontaminated waste streams (such
as cooling water and storm run-off), blocking unnecessary floor
drains, the covering of oil-handling areas to prevent contamination of
storm run-off, and separatlon of settleable solids and oily material
from the waste water. ,

|- . L O . S
A more detailed description of the recommended facilities is presented
in the Subcategories E, F, and G portion of Section IX, and a flow
dlagram of a typical system, used as a basis for costing, is presented
in Fjigure 10. ;
Treatment Cost Data . I

Data collected during the plant operations and waste water analysis
visits plus data from Corps of Englneers permit applications were
utilized to ‘obtain typ1ca1 plant size and process waste water flows
and raw loadings. The analyszs approach and findings are described in
Section V. | ,

As stated previously, Subcategories E, F, and G plant effluents can be
divided into two groups: process and nonprocess waste waters. The
process waste waters consist of mill and curing areas, oily waters,

‘anti-tack and latex spills @and 1leaks, area washdown waters, wet

scrubber discharges, and conLamlnated storm waters from material and
fuel oil storage and handl1ng areas. The nonprocess waste waters,
which are not the subject of this document, include sanitary,
noncontaminated storm water, and utility waste waters, such as once
through noncontact cooling water, boiler blowdown, cooling tower blow-
down, and water treatment wastes. In addition noncontaminated
process-associated waste waters such as extrusion contact <ooling
waters, and hydraulic (hose manufacture) and conductivity (cement
dipped electrical gloves) test waters can be included with nonprocess
waste waters, for the scope of this document, since they should not
require any treatment at all prior to discharge. These waters need
not be mixed with other process waters prior to treatment, and
therefore should not affect the treatability of the waste waters.
{ . .

The aforementioned data sourc%s indicated that -the following flow
adequately described the | process -waste waters generated by
Subcategories E, F, and G plants:

i

Process Waste

|
Typical Plant Size i Product Size Range Water Flow
kg/day (lb/day) raw materials 'kg(day (lb/day) raw materials L/day (gpd)

Small: 900 (2,000) Iess than 3 720 (8,200) 14,700 (3,900)

Medium: 7,700 (17,000) 3,720-10 QBO (8,200-23,000) 75,800 (20,000)

Large: 15,40C (34,000) gréater than 10,430 (23,000) . 95,3900 (25,300)

155




D3 eaqng

" 19089T8BOD I93ITF3
‘uojjeaedas A3jaeab gy Aq peMo| |04 sadjem

0910 ogn'o 000°L ¢ .
079°0 > 049°0 - ooose
g v .. __speoy ,
>u: rend Jusnyiyiy o93seM me‘ s

0L 8! 00/°6¢¢
IIOOQv et it = i e |°.O®I g
006 ‘zi 00%*}1
008 ‘91 008°‘S1
0017 °g $ 006°L ¢
000 ‘48$ 000°6/$
g v

~ ABO[Cud91 {0J3UO) 10 JusWIEai]

0
pejewl3ysy  :0z °iqey

- ‘ . 'sdejlop ¢/61 Isnbnyg
e Aq pamo| |0y y ABojouyde) s; g Aboouyosay
@3sem ssadoud jo uojje|os| S| y >mo—occuok_

asealy pue _wo‘

spi|os papuadsng

Slejdojew med (q| 0001/91) Bxoy/6y

siojoueieg

ZS¥S0) |enuuy jejop

$350) 49Mo4 pue Abiaug
(53502 Jamod pue Absaua buipnoxa)
$350) Sdueuajujey pue Bujjedadg
uoi3jeidaadag
$350) {e3jde)

$350) |enuuy

Z3usWIsanu|

. i |
t—
«
i
i

156




VBT 4. £I095765Gn5

~

*sdejop g/61 um:m=<~
d9983TBOD IAITTI e Aq pamo| |04 Yy ABojouyoe) sy g ABojouyoa)

co_umgmaem AY1neub jqy .Aq pamo| |0} sioleM D3sem ssao0sd 40 uojjejosy sy y >mo—ocxuwh—

g _ v

" Abojouyds1[643uo) " juswiesry . .

€ Joj Juswiess| jO soeubag lusdsiy g e $350) Juswiesd] 493eM a)sey pojewyysy +|1g w—nmh

001°0 00£'0  009°0 : R 958949 pue (|0
00470 » 00%°0 M ; 02Z°1 v mv__Om vovcmam:m
e ..|m.-....1 ¢ .m. T T ‘ SpeoT , . . .
Allenp Juenyyi] , - 931seN mey . . Sieldeyew mes (qy 0001/91) Bx/6%
_ , siojoleley
00£°9L § - 006°49 § . : . , : . 53503 |enuuy jejoy
008 008 , mumOu 4amogd pue Absauj
' (s3s02 domod pue AbBisus Buipnjoxa)
00Z°€z A 002‘gl : $350) @dueuajuley pue Buijesadp
002 ‘#E 009°2¢ , . _ uoyjeydsadag
004 4L § 00£‘9l $ . : $3s0) |ej(dey
$350) |enuuy
ooo,pN—m . 000°£91$ . - z3iuswisaAu|

e ———




JUETq 9 Aa0353804Nng
€ J0J jusliledl] jJO seadbo( 3jUdJD341(Q 3€ $3S0) JUAWIBSI| Jojep 9ISem pejew|ysy :gZ @|qey

~“sae||op £/6l 3snbny
nwumwﬂwou 133TF3 € Aq vwzo__Om v >mo_oczuwh s| g >mo_0ccuwhm

co_umgmaom Aliaeab _m< Aq pamMO| |0) sJajem d3sem ssao04d JO uoije(os] S} y >mo_0ccuwh_

£90°0 © 68170 . o0gg'o . osesug pue |10

052°0» 0sZ°0 006°0 % | ' : , spi|og popuadsng
g 8 ] |7 . © speot
AYrlend jusn|iiy - ®)seM mey m_m_gmums mes (q 0001/41 N mxx\m

mhouwsmgma

006'66 $ 009°'S8 $ o y

F>Uo_oc;ow._. |043U0) JO jJudwiesd)

. I P o . _g%3s0)_|enuuy |ejo)

ooz’l 002‘1 . $1507 Jomog pue AbBiouj
, (s3s02> 4amod pue ABasua bujpn|oxs)
008'L2 008°02 $3150) adueuajujey pue Buijesadp
0094y 00%‘zH , uorjeyoasdaq
00€°'ce 00212 $350) |e31de)

$350) [enuuy

000'€2e$ , 000°212$ : . : gusu3saAL |

~8 . v 4 .

[PRRPRT §



et ML

K2 speoT
_ “AgTTenD Juentid egsey Med

00L‘ST
To0ET
00S‘TT
00%' v
002’L
000°06
Y
ABOTOUYSR], TOTFUOD IO FUSURESAL

o e N |v|..||||hooo;0.o S I.|°M.°rw|° et o e .||l|4,_| —_—— .%. R —

oo , *STOTTOP £L6T ISTOIWg
- *UOTFRIFTTI UITed SnoSORuOqerp ST ¥ KBOTOUYOSLY -

"5 D0e 74 '3 'SoTI0be3eoqns J0F JUNGesT] ped] JO0F §3S0D FUSUNPSAL To3e o35eM DoIRuTIsa €2 9Tqel

seTIeqew MeX (T 000T/4L)_Sp1/Bx

RN SN L S
P PR . o}

.

i W

!‘......1! prmsrinletiiiers

T savqauRIed

75380 Tenuuy Te3QlL

s3s0p Taod pue Abaeuy
(s3s00 xemod pue Abrous BUTPNTOXS)
38500 soueusiuTen pue buriexsdo

uoTzetoeadaq
s3s00 Te3Tded
$3S0) Tenuuy

gIusnSaAUL

159




. ‘9|qe| jeAr jJou Eleq °yY°N

*peonpal ale s|aA9| _ho,vcm SP110s popuadsns oy3y ssoym ‘suojesedes |jo JO WBD.ISUMOP POU|WID]Bp PEO| D3SBM MEY )

elio L0 - 019%¢ 019°¢ - YN ‘YN . (z6) 69L IR . |

160

£91°0 9170 2eLo 0z5°0 $28°0 . 6617 (915) ooty | H
092°0 092°0 1000 1000 N v (1) o6s 9
095°0  ° 059'0 50 1$° "¥'N VN (48)" ool ) E|
L20°0 Lz0%0 £10°0 L10°0  9x0°0 ﬁo.o._t_ () o 3
| s9131]19e4 2411 p|o
800°0 800°0 #90°0 #90°0 £61°0 €61°0 p BERT o
900 l6Z'0 wN v VN YN W e
Cslo'o §lo'o g10%0 -...i..,m.s..p VN N (861) 0591 :
800°0 gne o Hi°o Nww..o . 961°0 LS4 (5€) o062 ‘ v
, _ , — , — S9}31| 1984 4L MoN
BN 1333 mey SN 1333 ey SN[ 333 mey
|eldojew mMea jo |Bl4alew Med jo - |eydo3ew med Jo lefdslew mes jo
(41 000°1/91) *B>pi/By (91 000°1/91) “Boj/6y (91 000°L/q1) B/ (91 000°L/1E6) “Boyy/q
’ 110 aos . 3403 : Mo 3

$9131] |84 9qny JaUU| pue Ba]) wody m;uumroummz $5920ud Jo A3||enD jJuen|yy3 |BU|4 pue speo| 93seM mey

0y E1gvL




B e

1w
.
I
i

o

From these typical flow values for Subcategories E, F, anéd G
facilities, treatment cost data were generated and are presented in
Tables 20, 21, 22, and 23, as well as the estimated raw oil and
suspended . s0lids loadings of the process wastes agsociated with the
three +typical plant sizes. The cited costs for all sizes of
Subcategories E, F, and G production facilities are based on the cases
where no treatment facilities that could be modified yet exist, and no
reduction or isolation measures for the containment of contaminated
process waste waters have been taken. These cases were chosen since
the design considerations (i.e., the influent raw waste loads) were
selected to represent the expected raw waste load within each
subcategory. This results in the generation of cost data which should
be conservative .when applied to most of the plants in this industry.

Relatively conservative cost figures are preferred for this type of

general economic analysis,

The total annual costs for the BPCTCA and BATEA control and treatment

technologies can be expressed as incremental costs per unit of pro-
duction or raw material consumption. Study of the cost data for the
three typical plant sizes indicates that the BPCTCA and BATEA
treatment costs per unit | of raw material consumption are
approximately: : : : : :

Typlical P)larr\t Size AnnualaTreatmlent Cost incremental Treatment Cost
“%g/day i‘b?day, raw material _ August 1973 dollars  cents/kg (¢71b) raw material

small: 900 (2,000) 38,700 14.3 (6.5)
¥edium: 7,700 (17,000) 75,300 3.3 (1.5)-

Large: 15,400 (34,000) 95.9oq , 2.1 (0.9)

. | . . T
The above incremental costs areibased on a 300 working-day year; that
is, 50 working weeks per year and six (6) operating days each week.

It can be seen that the increméntél treatment costs to the small- and
medium-sized plants are extremely high. compared +to the cost of

rubber raw material (approximately 30 to 50 cents per pound), the
treatment costs appear to be;a burden on the  small plants in
particular. This analysis underlines clearly the cost benefits to be
derived by complete elimination -of process waste waters by good
housekeeping and closed spill and leak containment facilities or by

utilization of the local municipal treatment system. In addition, the’

elimination of direct discharge of process waters to navigable waters
will eliminate the expense of waste water analyses and permit
reporting. . o |

-
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The capital costs were generated on'a unit process basis, with the
following "percent add on% fzgures applied to the total unit process-
costs in order to develop the total  dinstalled capital ‘cost

requirements: ! o _
. | _percent of Upit Process Capital Costs_
Item ! Small_Plants Medium_and_Large Plants

Electrical | | 15 . 12 |
Piping ‘ ] 20 - 15
Instrumentation 1 15 . ' 8 B
site Work i 10 . s
Engineering Design and COnstruction : .

Supervision Fees [ 10 : 10 g

Construction Contingency ' ! 15 ' - 15~

Some of the "percent addéd on® costs are higher in the case of the

small, Subcategories E, F, and G plants than the equivalent values for
~ the medium and large plants since these costs are disproportionately
iiir: higher (in terms of a percentage of the unit process cost) in the case
i of small plants. i .
since land costs vary appreciably between plant locations, it was
decided to exclude land cost from the total capital cost estimates.
Land costs must be added on an 1nd1v1dua1 case basis.

Annual costs were computed uslng the following cost basiss:

“Item C : : Cost Allocation
. | ,
Capitalization . . 10 percent of investment
Depreciation ' 'S—year straight 11ne with zero

salvage value

i Operations and Maintenance Includes labor and supervision,
: , chemicals, sludge hauling and dis-
l ‘ - S 'posals, insurance and taxes
(computed at 1.6 percent of the
H S Syt total capital costs), and main-
i : '~ tenance (3.2 percent of the total
iy , ‘ capital cost)

H Power o Based on $0.015 kw-hr for electrx-
: ‘ cal power

—_— The short-ternm capitalzzatlon and deprec1ation wrlte—off perlod is

what is currently acceptable under current ‘Internal Revenue Service
‘Regulatlons pertaining to pollutlon control equxpment. Economic .
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analysis indicates other allowable methods of depreciation write-off

are more advantageous. The annual costs presented in this document

have therefore been overstated. : The document, Econdmic 'Analysis of

Effluent . Guidelines The Rubber Processing Industry (Phase II),

contains revised annual ¢osts, reflecting optimum depreciation write-
off. , o S e

- . |- - :
" All costs, capital and operating, were computed in terms of August
1973 dollars, which correspond ﬂo an Engineering News Record Index
{(ENR) value of 1920. _ - . : , :
| .
Energvy Requirements |
Energy input is related solely ko the need for electric pumps to pump
process waste waters from the 'plant areas through the treatment
system. The additional power requirements for control and treatment
systems are small and deemed minor in comparison with the power usages
of rubber processing machinery and equirment common to the industry.
The power requirements for waste water control and treatment are
estimated to be: ’ :
. P

Typical Plant Size _ Treatment Eguipment Power Requirements

kgsday (1b/day) raw material | , horsepower
Smalls 900 (2,000) ! : .6
Medium: 7,700 (17,000) b 8
Large: 15,400 (34,000) { 12

Electrical cdsts, as presented iﬁ Tables 20, 21.fand 22, are estimated
at $0.015 per kilowatt hour whic? is equivalent to $98 per horsepower-
year. : » . o '

Nonwater Quality Aspects

The primary nonwater quality aspéct deriving from use of a separator
is the need for disposal of 0il and solids. Additional solid waste
results from the use of a nonregenerative type filter coalescer.

_ . | . ,
Disposal of process solid waste, such as waste ‘rubber or rejected
products, is a problem confronting the industry as a whole.

Additional solid waste results from the drumming of waste liquid, such

as latex solutions, for off-site disposal. Many manufacturing plants,
particularly in the northern states, are finding it difficult to
locate and arrange for service at satisfactory 1landfill sites.
Fortunately, the additional solid waste generated by <the proposed
treatment technology is very small relative to the normal solid waste
generated by the production faci}ity'and,is considered insignificant.

: - |
Land requirements for the treatmént system are small; nevertheless,
certain facilities located in highly congested urban areas will find

| e




o B i

it difficult to allocate space for even this minimal treatment
facility. These plants may be forced to turn to other treatment
methods or to approach zero discharge to navigable waters by advanced

- *

hohsgkeeping and control techniqges.‘

For - those waste materials considered to be non-hazardous where land
disposal is the choice for disposal, practices similar to proper
sanitary 1landfill technology may be followed. The principles set
forth in the EPA’s Land Disposal 0f Solid Wastes Guidelines (CFR Title
40, Chapter 1; Part 241) may be used as guidance for acceptable 1land
disposal techniques. o } ' | '

For those waste materials considered to be hazardous, disposal will
require special precautions. In order to ensure long-term protection
of public health and the environment, special preparation and
pretreatment may be required prior to disposal. If land disposal is
to be practiced, these sites must not allow movement of pollutants
such as fluoride and radium-226 to either ground or surface water.
Sites should be  selected that . have natural soil and geological
conditions to prevent such contamination or, if such conditions do not
exist, artificial means (e.qg., liners) must be provided to ensure
long-term protection of the environment from hazardous materials.
Where appropriate, the- location of solid hazardous materials disposal
sites should be permanently recorded in the appropriate office of the
legal jurisdiction in which the site is located.

Lead-sheathed Hose Plants

For plants producing hose via lead-sheath processes, control of 1lead
is required. Treatment for lead should begin with the segregation of
lead cooling waters and vulcanizer condensate. Treatment for lead can
be accomplished by pre-coat filtration which industry has stated would -
cost $90,000 for a 28,750 lbs/day plant. Other control technologies

. appear to be also reasonable. : Recycle of lead-laden waters using 'a

cooling tower, and treatment of a concentrated blowdown stream may be
more advantageous. This would reduce water costs and result in a
smaller more concentrated stream to treat.

Wet Digestion Reclaimed Rubber Shbcatggo;x

The rubber reclaiming industry is presently undergoing a ‘decline in
both the number of operating ! plants and the quantity of reclaimed
rubber produced. The wet digester reclaiming process has borne the
brunt of +this decline, and it nmnmust be assumed that the financial
resources of wet digester reclaim plants and their ability to shoulder

further operating costs such as waste water treatment costs are
limited. In view of this and since all of the existing wet digester

plants discharge their waste waters directly or are connected to the
local .publicly owned sewage treatment works, it is not  possible to
propose an end-of-pipe treatment technology which has been proven to-
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be -operable and successful while in service, as well as economically
practicable.’ o ; , v :
With +this in mind, attention has been duly given to in-plant
modifications to the wet digestion process which have been implemented
and proven successful -in at least one plant. Such modifications,
while reducing waste water pollution and end-of-pipe treatment needs,.
also have the potential! to reduce raw material wastage -and
consumption. However, based ‘on the preliminary findings of this
guideline study, it cannot be said that the yearly reductions in
process operating costs afforded by the in-plant modifications will
offset the annual operating and maintenance costs directly
attributable to the modifications. Such benefits can be assessed only
by personnel intimately familiar with the wet digestion process and

: : B s !
the economics of is operation.

The principal waste water streams in a wet digestion relaim plant are

' the dewatering liquor and .the .vapor condensates from the blowdown tank
~and dryer. The type of treatment proposed for Subcategories E, F, G,

and I, namely, the isolation of wastes loaded with oil and suspended
s0lids followed by oil and sq;ids removal, is not appropriate as
BPCTCA control and treatment for Subcategory H since the costs
benefits are not favorable. This argument is particularly valid when
the minimal benefits to be achieved by this type of alterations are
compared to the greater pollution reduction that can be attained by
the application of the recommended recycle. It should be remembered
at this point <that the wet  digester process is only marginally
profitable and, at -present, cannot bear large waste water treatment
costs. In addition, most wet digester plants discharge to municipal

systems and will be subject to pretreatment guidelines.

A fundamental change that can be made to the wet digestion reclaiming
process is the conversion from chemical defibering to mechanical de- -
fibering. With chemical defibering, defibering chemicals are added to
the digestion mix. The fibers are solubilized in the digestion step
and leave the process system in the dewatering liquor which is dis-

. charged. The defibering chemicals, which can be of a toxic nature,

are an additional constituent of the dewatering 1liquor, In the
mechanical .defibering variation, the scrap rubber is finely ground

- prior to digestion. The freed fiber is then elutriated from the

rubber scrap on air separation tables.
) . . | . .

"With mechanical defibering the dewatering liquor is free of high

levels of solubilized fiber as well as the chemical defibering agents
themselves. Costs incurred by a conversion fron chemical to
mechanical defibering have not been fully developed for this document
since the required technology for the conversion is specific to the
reclaiming industry and outside the score and technology boundaries of
the guideline study.  However, the costs associated with a recent
conversion from chemical defibering to mechanical fiber separation
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illustrate the order of ‘magnifude of the capital costs. The -

conversion of -a 130,000-pound per day wet digestion plant from
chemical defibering to mechanical fiber separation cost. $611,000 in
1969-70. This modification included $31,000 for fiber lint air

emission controls. }

) | . : L
A major reduction in the volume and. loadings of the process waste

waters can be achieved by adding a recovery and recycle system to the
wet digestion process. In essence. the dewatered liquor can be
recycled back to the digestion step with a blowdown of accumulating
contaminants and a make-up of the digestion liquor. at the same time
the vapor condensates from the blowdcwn tank and dryer are decanted to

recover the insoluble oils and organics. The oils and organics are.

recycled to the digestion 1liquor \makeup operation, and the water
underflow from the decantation is |returned with the dewatered liquor.
As a result of this recycle system, the volume and loadings of the
dewatering 1liquor are considerably reduced. It should also be noted

that mechanical, opposed to chemical, defibering is required in order

for this system to be feasible. The dewatering_digester liquor must
be fiber-free in order that part of it can be recycled. C

The quality of the effluent achileved by this recycle éystem is
presented in Table 24 together ; with the associated control and

A detailed description of the suggested recycle and reclaim facilities

is presented in the ‘wet digestion subsection of Section X. a

*

schematic flow diagram of a typical; system is given in Figure 9 and is

-a basis for capital and operating cost estimates.

Ireatment Cost Data B - i

A profile of wet digester rubber,reélaiming was made to ascertain the
typical plant size, The typical, or average, plant is rated at 54,000
kilograms (110,000 pounds) per day. The process waste water flow
generated by <the dewatering liquor and condenser discharges was
estimated to be approximately 392,000 liters per day (104,000 gpd)
from plant visit data. ‘ ! ‘ : ‘ ‘

Designs for the control technology !were costed in order +to fully
evaluate the economic impact of the recommended effluent limitations.

The cited costs are based on the cases where no treatment facilities .

that could be modified yet exist, and no reduction or isolation

‘measures for the containment of contaminated process waste waters have

been' taken. The design considerations (i.e., the raw waste 1loads)
were selected to represent the expected raw waste loads. This results
in the generation of cost data ; which should be conservative when
applied to most of the plants in the' wet digestion reclaimed rubber
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P, o

investment

Annual Costs
Capital Costs

-Depreciation

Operating and Maintenance Costs
(excluding energy and power costs)

Energy and Power Costs

Total Annual Costs

Parameters

kg/kkg (1671000 1b)
of product

cop

SS

0il

Raw wastL

Loads |

-

9.75

 256.10

27.29

1The control technology includes recycle
tation of vapor condensates followed by

underflow.

Control Technol ogy1

$126,000

12,600
"25,200

19,300

4,700
§ 61,800

Effluent Quality

6.1
2.31
0.58

of dewatering liquor and decan-
recycie of the oils and water

Table 24 - Estimated Wasté Water Control Costs for a Wet Digestion

Reclaim Plant (Subcategory H)
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subcategory. - Relatively conseréative cost figures are preferred for
this type of general economic ana%ysis. .

The capital costs were generated 43 a unit process basis, with the
following "percent add on'® figures applied to the total unit process

:costs in order " to develop the total installed capital cost

regquirements:
. - = Percent of Unit
Item : Process Capital_Cost

Electrical ‘ : 15
Piping ' , 20
Instrumentation ' 15
Site Work - S - =10
‘Engineering Design and - N

Supervision Construction. 10
Construction Contingency ) ... 15

|

The <total annual costs for the waste water control or recycle system
can be developed in terms of incremental costs per unit weight of
rubber reclaimed. The cost data presented for a typical wet digestion
process of 54,000 kilograms per day indicate that the BPCTCA and BATEA
technology will cost $0.004 per kilogram ($0.0019/1b) of rroduction.
These costs are based on six working days each week: at 50 operating
weeks per year. ,

Since 1land costs vary appreciably ' Letween plant locations, it was
decided to exclude land cost from the total capital cost estimates.
Land costs must be added on an individual case basis.

Annual costs were computed using tﬂe following cost basis:

Item : | .. . Cost Allocation
Capitalization 10 percent of investment
Depreciation ‘ - 5-year straight line with zero

salvage value.
, P , .o -
Operations and Maintenance Includes labor and supervision,
: ' ' - chemicals, sludge hauling and dis-

posals, insurance and taxes .
(computed at 1.6 percent of the
total capital costs), and main-
tenance (3.2 percent of the total
capiFal cost) :
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Power Based on'$0.015/gw-hr

<The short-term ~capitalization and depreciation write-off period is
¥hat is currently acceptable under current Internal Revenue Service
Regulations pertaining ¢to industrial pollution control equipment.
- Economic analysis indicates other allowable methods of depreciation
write-off are more advantageous. The annual costs presented in this
document have therefore been overstated. The document, Economic
Analysis of Effluent Guidelines The Rubber Processing Industry (Phase
II) , contains revised annual costs, reflecting optimum depreciation
write-off. ' .- S

All costs were computed iﬁ terms of August 1973 dollars which
correspond to an Engineering News Record Index (ENR) value of 1920.

Ener Requirements 4 C
anerqy Requirements ) ]

The waste water control and récycle system requires electrical energy
for the operation of pumps and mixers. The power needs of the
equipment are modest and approximate 48 horsepower. ‘
¥ | . :

41 Nonwater Quality Aspects - i
There are few nonwater quality aspects to be considered with this con-
trol technology. In order to employ the proposed technology,
mechanical defibering is used. As a result the separated fibers are
removed from the system as a ' solid waste, and dry air pollution
control devices are required to remove fine fibrous emissions from the
air. The costs associated with disposing of the fibrous solid waste
are deemed minor in ccmparison with the treatment costs required <¢o
remove <the fibrous material from the dewatering liquor in cases where
chemical defibering is practiced. b

Periodically it will be necess%ry to remove accumulated so0lids from -
the dewatering liquor storage tank. It is estimated that these solids
will amount to less than 15 cubic meters (20 cubic yards) annually.

For those waste materials considered to be non-hazardous where land
disposal is the choice for disposal, practices  similar +to proper
sanitary landfill. technology! may be followed. The principles set
forth in the EPA's Land Disposal of Solid Wastes Guidelines (CFR Title
40, Chapter 1; Part 241) may be used as guidance for acceptable land
disposal techniques. . o .

. | K3
For those waste materials considered to be hazardous, disposal will
require special precautions. .In crder to ensure long-term protection
of public health and the renvironment, special preparation and
pretreatment may be required prior to disposal. If land disposal is
to be practiced, these sites must not allow movement of pollutants

such as fluoride and radium-226 to either ground or surface . water.
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Sites should be selected that have natural soil and geological
conditions to prevent such contamination or, if such conditions do not
‘exist, artificial means (e.q., liners) must be provided to ensure
long-term protection of the environment from hazardous materials.
. Where appropriate, the location of solid hazardous materials disposal
sites should be permanently recorded in the appropriate office of the
legal jurisdiction in which the site is located. :

Pan (Heater), Mechanical, angd Dry Digestion Rubber Reclaiming

The extent of the waste water pr&blems and treatment types for all dry
reclaiming. processes can best be represented by those of the pan, or
heater, reclaim process. | : : L -
The waste water types are essentially similar to those produced by
Subcategories E, F, and G plants with the additional contribution of
the oven vapor condensatés. The majority of the process wastes are
created by spills and leaks in the cracking, grinding, and milling
buildings * as well as around material and fuel oil storage areas. The
contaminants are principally oil and suspended - solids. = The vapor
condensates contain organics vaporized from the rubber mix in the
depolymerization oven. i _ - : :

| ‘

The control and treatment approach rroposed for ‘this subcategory is
isolation of the process waste waters preventing dilution of the
contaminants and a decrease in their treatability. As for
Subcategories E, F, and G wastes, the key to this type of control and
treatment is the reduction and collection of the contaminated process
waste waters prior to treatment for oil and suspended solids removal
in an API-type separator. The separable organics in ‘the
depolymerization oven condensates can also be separated in the
separator. } : i

. Do e e e e e e
The anticipated effluent quality achieved by the proposed treatment is
presented in Table 25 together with the associated cost data. In ad-
dition, a detailed description of the recommended technology is giwven
in Section IX. Figure 10 is a schematic flow diagram of the required
control and treatment facilities and is the basis for the indicated
cost estimates. ' ! ' ‘

=

|

Treatment Cost Data

The dry reclaiming industry was reviewed to determine an average oOr
typical size for a pan process reélaiming Flant. The selected size is
59,000 kilograms (130,000 pounds) | per day of reclaimed rubber, and the
corresponding process waste water flow rate is 283,000 liters (75,000

gallons) per day. The design flow rate was supported by the plant

1

data obtained at the reclaiming plant visited.

170;
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‘The cited .costs are based on the icases where no treatment facilities

that could be modified yet exist, and no reduction or 4isolation
measures for the containment of contaminated process waste waters have
been taken. The design considerations (i.e., the influent raw waste
loads) were selected to represent: the expected raw waste Jload. This
results in the generation of cost data which should be conservative
when applied to most of the plants in this subcategory. Relatively
conservative cost figures are preferred for this type of general
economic analysis. { ' ‘

]

" The cdpital costs were generated on a unit process basis, with the

follow1ng “percent add on" flgures applied to the total unit process
costs in order to develop the itotal installed capital cost

requirements:
: Percent of Unit
Item Process Cagltal Cost
Electrical B ] ' 12
Piping . 15
Instrumentation , 8
Site Work i 5
Engineering Design and. '
- .construction Superv181on Fees 10
Construction Contingency ! 15

Since land costs vary appreciably between plant 1ocat10ns, it was
decided to exclude land cost from the total capital cost estimates.
Land cost must be added on an 1ndldeual case basis.

»Annual costs were computed using the follow1ng cost ba31s.

Item ‘ ! . cost é;locatlon
1
|
Capitalization 10- pgrcent of investment.
Depreciation . S-year straight line with zero

salvage value.

Operations and Maintenance . Includes labor and supervision,

‘ chemicals, sludge hauling and dis-
posals, insurance and taxes
(computed at 1.6 percent of the
total capital costs), and main-
tenance (3.2 percent of the. total
capltal cost)

. I )
Power . Based on $0.015 kw-hr for electri-
‘ cal power.

i
i
i
1
i
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The short-term capitalization; and depreciatiop&ﬁrite-eff period is
what is currently acceptable under current Internal Revenue Service
Regulations pertaining to pollution control equipment.  Economic

analysis indicates other allowable methods of depreciation write-off"

are, more advantageous. The annual costs presented in this document
have_ therefore been overstated. | The document, Economic Analysis of
‘Effluent Guidelines The Rubber Processing Industry (Phase 1II),
contains revxsed annual costs, reflectlng optimum depreciatlon write-
off. ) . .

[ , B .-
All costs were computed in terms of August 1973 dollars, which
correspond to an Engineering News Record Index (ENR) value of 1920.

| o

| . )
The consumptlon of power and energy by the control and treatment
system is minor and is limited 'to electrically operated pumps to pump
process waste waters from the point sources within the plant through
the treatment systemn., The total power needs of the facilities are
approx1mately 12 horsepower.

Eneray Requirements

l
|
Nonwate; Quality Aspects . |

The primary nonwater quality effect created by the use of the proposed
facilities is the need for disposal c¢f o0il and suspended solids
collected in the separator. . The +total volume of wastes requiring
disposal is estimated to be 172 cubic meters (230 cubic yards) per
year which includes spent coalescer filters.

|
For +those waste materials considered to be non-hazardous where land
disposal is the choice for dlsposal, practices similar to proper
sanltary .1andfill technology may be followed. The principles set
forth in the EPA's Land Disposal of SOlld Wastes Guidelines (CFR Title
%0, Chapter 1; Part 241) may be used as guidance for acceptable 1land
dlsposal techniques. |
For those waste materials codsidered to be hazardous, disposal will
require special precautions. In order to ensure long-term protection
- of public health and the env;ronment, special preparation and
pretreatment may be required prlor to disposal. If land disposal  is
to be practiced, these sites must not allow movement of pollutants
such as fluoride and radium-226 to either ground or surface water.
Sites should be selected that have natural soil and geological
conditions to prevent such contaminaticn or, if such conditions do not
exist, artificial means (e.g., liners) must be provided to ensure
long-term protection of the Ienv1ronment from hazardous materials.
Where appropriate, the locatlon of sclid hazardous materials disposal
sites should be permanently recorded in the appropriate office of the
- legal jurisdiction in which the sxte 1s located.

!

|
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Subcategories J and Kk -~ Létex—B;ased Eroducts
: = :

cThe latex-based products can ' be effectively separated - into two
subcategories. The first subcategory (Subcategory J) includes latex
dipping, latex thread, and products manufactured in porous molds. The
Subcategory K sukcategory consists of latex foam manufacture. Since
the required treatment is different for the two subcategories,

separate discussions of the cost data are presented.

Subcategory J

. Only oneklevel of control and treatment has been considered in the

evaluation of ' treatment effectiveness versus cost data. This
recommended treatment includes chemical coagulation and primary
clarification of latex-laden wastes followed by biological oxidation.

.The biological +treatment éosté data have been based on an aerated

lagoon and settling pond system., The reason for this selection is
that the BOD concentration in the process waste waters is typically
too low to support an activated sludge type biomass. Since the
process wastes can be separated from the utility waste waters, the
proposed treatment system is limited to the treatment of the process
wastes. | . L , L

1
Ireatment Cost Data i

A profile was made of the latex dipping industry to determine the

typical size of a production facility. The average, or typical, plant

‘has a daily consumption of 2,100 kilograms (4,700 pounds) of latex

solids. The associated process waste water flow, derived from plant

visit data, is 153,000 liters (40,000 gallons) per day. ‘ -
‘ ‘ i ‘

The model treatment plant, consiéting of chemical coagulation, clari-

fication, and bio-oxidation is illustrated in Figure 11. This plant,

. €équivalent to BPCTCA, is describéd more fully in Section IX.

The cited costs are based on thecases where no treatment facilities
that could be modified yet exist, and no reduction or isolation
measures for the containment of ¢ontaminated process waste waters have
been taken. The treatment designs upon which the cost data are based
correspond to the expected raw waste load. Relatively conservative
cost figures are preferred for this type of general economic analysis.

The capital costs were generated:on a unit process basis, with the
following %percent add con% figures applied to the total unit process
costs in -order to develop the total installed ' capital cost
requirements: . | . : ‘

|
|
| .
|
|
|
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1

i

i Percent of Unit

1

Item Process cCapital cost
Electrical : 20
, Piping ; 15
~ Instrumentation . % ‘ 8
Site Work | 5
- Engineering Design and ! ’
Supervision Construction 10
Construction Contingency 15

| o o : .
The treatment costs incurred by lthe associated technology can be rep-
resented in terms of - incremental costs per unit of production.
Treatment cost data for a typical latex dipping plant consuming 2, 100
kilograms (4,700 pounds) of latex solids per day indicate that the
BPCTCA and BATEA treatment will cost $0.15 per kilogram ($0.069/1b) of
latex solids usage. : ‘i'”” ' ‘ L ‘ .

Since 1land costs vary apprecihbly between plant locations, it was
decided to exclude land cost from the total capital cost estimates.
Land costs must be added on an individual case basis.

- Annual costs were computed using the following cost basis:

Item Cost Allocation
Capitalization 10!percent of investment
Depreciation : . ~ 5-year straight line with zero

_ ~ salvage value.

Operations and Maintenance Int::'ludes labor and supervision,
chemicals, sludge hauling and dis-~
posals, insurance and taxes
(computed at 1.6 percent of the
total capital costs), and main-

.\ tenance (3.2 percent of the total
' . ' capital cost) :
Power ' o Baéed on $0.015 kw-hr for electri-

ca; power.

| o o
The short~-term capitalization and depreciation write-off period is
what is currently acceptdble under current Internal Revenue Service
Regulations pertaining to industrial pollution control equipment.
Economic analysis indicates other allowable methods of depreciation
write-off are more advantageous. The annual costs presented in this
document have therefore been overstated. - The document, Economic
Analysis of Effluent Guidelines The Rubber Processing Industry (Phase
II), contains revised annual costs, reflecting optimum depreciation
write-off. P ) ' .
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All costs were computed in terms of Auguét 1973 dollars, which

correspond to an Engineering News Record Index (ENR) value of 1920.

- A . K .
The total capital and annual costs for the ' model treatment
technologies are presented for a typical latex-dipping plant in Table
26, together with raw waste load and treated effluent quality.

Energy Requirements

The primary clarification and biological oxidation treatment

technologies require electrical 'energy only for operation of equipment
such as pumps and aerators. The power needs are low and will
approximate 16 horsepower. : .

ﬁonwateg Quality Aspects
The principal nonwater aspect ©of the proposed technology is the

disposal of the primary coagulated latex solids and the infrequent
removal of the biological solids| from the settling pond. Both of

these wastes will' be removed most economically by contract disposal. .

using a vacuum truck. The annual volumes of these wastes will

approximate: v } , o
Primary Solids: 940 cubi§ meters (1,250 cu yds)

Biological solids: 290 cubic meters (390 cu yds)

For those waste materials considered to bé“hod;ﬁéiardous where land
disposal is the choice for disposal, practices similar to proper
sanitary landfill technology may be followed. The principles set

~forth in the EPA's Land Disposal of Solid Wastes Guidelines (CFR Title

40, Chapter 1; Part 241) may be used as guidance for acceptable 1land
disposal techniques. | _

For those waste materials conéide:ed to be hazardous, disposal will
require special precautions. In order to ensure long-term protection
of public health and the environment, ' special preparation and
bretreatment may be required prior to disposal. If land disposal is
to be practiced, these sites must not allow movement of pollutants

such as fluoride and radium-226 to either ground or surface water..

Sites should be selected that have natural soil and geological
conditions to prevent such contamination or, if such conditions do not
exist, artificial means (e.g., liners) must be provided to ensure
long-term protection of the environment from hazardous materials.

Where appropriate, the location of solid hazardous materials disposal '

sites should be permanently recorded in the appropriate office of the
legal jurisdiction in which the éite is located.

:
;
i




Control and Treatment Technoloqy1

, | ' :
{nvestment o $236,700
’ |
Annual Costs E
Capital Costs | ' 23,700
Depreciation i 47,300
Operating and Malntenance Costs 25,100
(excluding energy and power costs)
Energy and Power Costg 1,600
-— ' Total Annual Costs AR $ 96,700
;
!
it A .
i . - Parameters : Raw Waste Effluent Quality
! ) kg/kkg (167100 1b) : Loads o ‘
of raw materials
BOD ; 18.2 2.20
Suspended Solids L 10,90 - 2,90
0il ! 0.90 . 0.73
Chromium - i .. 0.0533 " 0.0036
| : : .
| |
‘ ] The control and treatment! technology lncludes chem|cal coagulation,
‘ﬁ o _clarification, biological’ oxudatlon, and secondary clarification.
:ll' : :
. \ |
H, ) ' Table 26 - Estimated Waste Water Control Costs for a Latex Dipped Plant
h : (Subcategory J)|
H |
|
|
! | 178
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L
Subcategory K f

Two 1levels of control and #réatment> have been . studied in. the
evaluation of treatment cost and effectiveness. The first level of

the proposed technology is chemical coagulation and clarification of
- latex~-based wastes, as well as chemical precipitation and

clarification of zinc-laden foam rinse waters. The second technclogy
level proposed involves biological oxidation of the combined primary

-effluents. The biological treatment cost data are based on an

activated sludge treatment system. This type of system was selected
because the BOD loading of | the combined effluent is high

-(approximately 400 mg/1l) and would be able to support an active mixed

liquor. The treatment cost is| also based on a combined process
effluent which includes the slightly contaminated barometric condenser
flows. This waste stream has been included in the cost evaluation
because the residual zinc concentration after chemical precipitation
regquires dilution by +the condenser discharge in- order to avoid
biological inhibition. , | ,

-

|
Treatment Cost Data . i

. 1
The only significant latex foam!plant_in the United States was used as
& basis for the industry. The plant bhas a daily consumption of 68,000
kilograms (150,000 pounds) of latex solids; the average process waste
water flow is 1,608,000 liters (425,000 gallons) per day.
. |

The model treatment plant, illustrating BPCTCA and BATEA, consists of
chemical coagulation of latex solids, chemical precipitation of =zinc,
and biological oxidation. (See Figure 12.) This type of plant is
described more fully in Sections IX and X.

S )

The influent raw waste loads, upon which the treatment  designs are

based, represent the raw effluent conditions at the sole U.S. latex
foam plant. This results in the generation of cost data which are the
most appropriate for the subcategory as it is known to exist.

The total éapital and annual cos&s for the model treatment techniques
for the sole latex foam plant are presented in Table 27, together with
the raw waste loads and treated effluent qualities. ) :

The +treatment costs for a latex foam: production facility can be

expressed as an incremental cost| per unit of production. The c¢ost . -

data for a plant consuming 68,000 kilograms (150,000 pounds) of latex
solids daily indicate that the BPCTCA and BATEA treatment will cost
$0.015 per kilogram ($0.0068/1b)! of latex consumption.

The capital costs were generated on a unit process basis, with the
following "percent add on® figurés applied to the total wunit process
costs in . order to develop: the total installed capital cost
requirements: . o

b
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Treatment of Control Technology'

A B
Investment? $348,000 T 649,000
Annual Costs | : v
Capital Costs 134,800 65,000
Depreciation 69,600 : - 129,800
Operating and Maintenance Costs ; 55,300 ' © 98,400
{(excluding energy and power costs) | T~
Energy and Power Costs ? - 3,500 © 13,100
Total Annual Costs? " $163,200 $306,300
< !
]
Parameters Raw Waste : Effluent Quélity
kg/kkg (1671000 1b) Loads. A 8
of raw materials \ : ‘ = =
BOD ) S0 9.3, 1.41
Suspended Solids 8.71 : . 1.60 0.94
Zinc

3.54 . 0.083 0.083
|
|
|
L | }
Technology A is chemical coagulation and clarification of latex waste waters and
chemical precipitate and clarificationiof zinc-laden waste waters. Technology B
is Technology A followed by biological! oxidation treatment.

[ i

2August 1973. ’ i

' . o B EEE o | : ,

Table.27 - Estimated Waste Water Treatment Costs at Different Degrees of Treatment
for a Latex Foam Plant (Subcategory K) .

I
!
1

181




I
i

|

Pefrcent of Unit

. Item Process_Capital Cost
Electrical ' B 12 .
Piping . i .15 '
Instrumentation _ ! 8
Site Work - .3

Engineering Design and j
Construction Supervision

Fees ot | . 10
Construction | )
Contingency g - 15
I R . . . .
Since land costs vary appreciably | between plant 1locations, it was 0

decided to exclude land cost from the total capital cost estimates.
Land costs must be added on an individual case basis.

, Annual Costs were computed using the following>cost basis:

: i , Iteg_ : ! st_Allocation ,

; Capitalization "~ _. 10 percent of investment |
.Depreciation : S-yearéstraight line with zero

salvage value

Operations & Maintenance Includes labor and supervision, chemicals,
' sludge hauling and disposal, insurance
and taxes (computed at 1.6 percent of
the total capital cost), and maintenance
(3.2 percent of the total capital cost)

Power o Based on $0.015 kw-hr for electrical power.

The short-term capitalization and 'depreciation write-off period is
‘what is currently acceptable under current Internal Revenue Service
Regulations pertaining +to polluticn control equipment. Economic
analysis indicates other allowable methods of depreciation write-off
are more advantageous. The annual costs presented in this document
have therefore been overstated.| The document, Economic Analysis of
Effluent Guidelines The Rubber |Processing Industry (Phase 11),
.contains revised annual costs, reflecting optimum depreciation write-
off., : | ‘ o :

All costs were compufed in térmé of August 1973 dollars, which ~
correspond to an Engineering News Record Index (ENR) value of 1920.
. R S
Energy_ Reguirements , ! A
= R

Energy usage is related to the néed for'électric pumps to move waste .
waters through the treatment system and for several agitator and

182
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!
aerator systems. The extra power required for treatment and control
systems is minor and is estrmate@ to be 134 HP.
Nonwater Quality Aspects |

The main nonwater effect of the model treatment system is the disposal
of the primary chemical treatment solids wastes and the synthesized
biological solids. The most  feasible wultimate disposal of these
filtered and stabilized solid wastes is landflll. ‘The annual volumes
of these waters is calculated to be:

Pr1mary-Sollds: 2,000 cubic ‘meters (1 500 cu yds)
Biological Solids: 800 cubic meters (600 cu yds)

| ,
FPor those waste materials considered to be non-hazardous where 1land
disposal is the choice for disposal, practices similar to proper

~san1tary landfill technology may be followed. The principles set

forth in the EPA's Land Dlsposal of So0lid Wastes Guidelines (CFR Title
40, chapter 1; Part 241) may be used as guldance for acceptable land
drsposal techniques. , i
For those waste materials codsidered to be hazardous, disposal will
require special precautions. In order to ensure long-term protection
of public health and the environment, special preparation and

~ pretreatment may be required prior to disposal. If land disposal is

to be practiced, these sxtes must not allow movement of pollutants
such as fluoride and radium-226 to either ground or surface water.
Sites should be selected -that have natural soil and geological
conditions to prevent such contamination or, if such conditions do not
exist, artificial means (e.g., 11ners) must be provided to ensure
long-term protection. of the environment from hazardous materials.
where appropriate, the location of solid hazardous materials disposal
sites should be permanently recorded in the approprlate office of the
legal jurisdiction in which the sxte is 1ocated.

Detailed Cost Information for All Subcategories

Tables 28 through 43 contain detailed cost 1nformation used to develop
the total capital and annual costs for best practicable control-
technology currently available |(BPCTICA) and best available technology
economically achievable (BATEA) treatment systems presented and
discussed in Sections VIII, IX and X of this report.

1
I
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|
Daily Raw Materfa] Consumption = 900 kg (2,000 lbs.)

Estimated Process Effluent Flow = 14 700 L/day (3 900 gpd)

Description of Treatment: Facility Estimated Capital Costs
Sewer Segregatlon1 Co : $ 7,200
Process Sumps and Pumps ! '~ --20,900
Process Waste Water Force Main ' 1,400
Filter 2,300
Process Effluent Sewer and Monntorung Station 10,100 T
Sub-Total ; $41,900
. | . . . .
Site Work L o 4,200 )
- Electrical ’ 6,300 '
Piping % ‘ ' 8,400
Instrumentation N ‘ . o 6,300
Sub-Total o . $67,100
. 1 T » ’
Engineering Fees ' , ' 6,700
- Contingency i o 10,200
Total Capital Cost (Investment:)2 S © $84,000
1

fncludes sealing existiﬁg floor drains, installation of new process
drains, and oily waste water retainment curbing.
y ,
2Land costs are not incl?ded.
. ]
| |
Table 28 -~ BPCTCA and BATEA Treatment Capital Costs for a Typical Small-
Sized Molded, Extruded or Fabricated Rubber Plant

(Subcategory EZ

I N R -
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Dally Raw Material Consumption = 7,700 kg (17,000 bs.)
Estimated Process Effluent Flow = 75,800 L/déy'(Z0,000 gpd)

Description of Treatment Facility ‘ i Estimated Capital Costs |
In-plant Sewer Segregation' | } k $ 13,900
In-plant Process Sumps and Pumps i 31,300
Process Waste Water .Force Main 2 | : 10,300
Outdoor Waste Water Segregation System ; 6,300
. Outdoor Process Sumps : - 10,000
0il Separator { 1,100
Filter : ! . 4,600
. Process Effluent Sewer and Monitoring ! ,
Station 4 i 10,100
Sub-Total I $ 97,600
P :
Site Work ' 2 - - 4,900 -
Electrical : ’ : 11,700 .
Piping 14,600 i
Instrumentation 7,800
, Sub-Total - - . $136,600
%. Engineering Fees 13,700
| Contingency: 20,700

Total Capital Cost (lnvestment)3

$171,000

. 1Includ¢s sealing existing floor drains, installation of new process
L drains, and olly waste water retalinment curbing.

2lncludes roofing, curbing, and process w{ste water drains.
3Land costs are not included. :

Table 29 - BPCTCA and BATEA Treatment Capital Costs for a Typical Medium-
Sized Molded, Extruded or Fabricated Rubber Plant

gSubcategoEx FZ .
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I
Daily Raw Material Consumption = 15,400 kg’ (34,000 Ibs.)

Estimated Process Effluent Flow = 95,900 L/day (25,300 gpd)

Description of Treatment Facility ' o Estimated Capital Costs
In-plant Sewer Segregation1 b ' $ 22,400
in-plant Process Sumps and Pumps 41,700
Process Waste Water Force Main 2 17,700
' OQutdoor Waste Water Segregatlon System 11,000
Outdoor Process Sumps ‘ : -10,000 .
0il Separator | , 7,800
Filter. ! ‘ 6,900
Process Effluent Sewer and Mon torcng Statlon 10,100
Sub-Total , ; 1$127,600 i
- Site Work ' 6,400
Electrical I : . 15,300
Piping . ) 19,000
1 Instrumentation ‘ ‘ ‘ 10,100
i . Sub-Total B v : ‘ - $178,k00
i ' Engineering Fees v oo 7,800
i Contingency 26,800
| , p——
i 3 . ‘ :
; Total Capltal Cost (lnve§tment) 22 000
|
I B .
i 1Inc!udes sealing existing floor drains, installation of new process drains
&é and oily waste water retainment curbing.
§ ' ‘ '2Inc]udes roofing, curbing, and process waste water dralns and sewers.
ié 3Land costs are not- included, . '
{

g{ a Table 30 - BPCTCA and BATEA Treatment Capltal Costs for a Typlcal Large-'
;j ) ’ . Sized Molded, Extruded .or Fabricated Rubber Plant

(Subcategory G)

i
i
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Daily Production Capacity = 54,000 kg (110,000 ibs.)

Estimated Process Effluent Flow = 392,000 L/day (104,000 gpd)

Table 31 - BPCTCA and BATEA Tteatment Coata for a pricgl Wet. Digestiou
o er Reclaiming ant

jSubcategorv H)

Description of Control/Treatment Unit , Estimated Capjtgl Cost
Primary 0il Decant Tank [ $ 8,800
Waste 0il Pumps 2,800
Waste 0il Storage Tank 5,900
Waste 0il Storage Pump . 2,800
. Waste Water Storage Tank . - 12,700
Waste Water Tank Mixer , © 14,100
Waste Water Tank Discharge Pump. ' : 4,100
Waste Water Return Pump b . 1,400
- » Monitoring Station ] : ' 10,400 » L
Sub-Total ~ | IR $ 63,000 ' . |
Site Work : 6,300 ’ i
- Electrical : [ 9,500
) Piping. < i 12,600
| |nstrumentat19n_ R i - . .g,gqo ;
., . Sub-Total ) ! _ . $100,900 '
Engineering Fees i : ' 10,100
Contingency I .15,000 - .
‘ | —2i— , .
; ~ Total Capital Cost (investment)' | $126,000 - N
| .
|
-
e Vland costs are not included. ] : ) o ' o '
i
F3

|
|
A
,I
l
|
|
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( |
- Daily Raw Materlal Consumption = 59, OOO kg (130 000 bs, )

Estimated Process. Effluent Flow = 283 Loo L/day (74, 900 gpd)

Description of Treatment Féci!ity . . Egtlmated Capital Costs
in-plant Sewer Segregation} $ Uk, 600
in-plant Process Sumps and,Pumps : 28,400
Process Waste Water Force Main 2 , - 22,500
Outdoor Waste Water Segregation System 19,100
Outdoor Process Sumps I ~ 10,000
0il1 Separator | ' 16,500
Filter » ‘ 6,900
Process Effluent Sewer and Monitoring Station 10,100
' Sub-Total ' L | $158, 100
- .Site Work o , ‘ - 7,900
Electrical L . 19,000
N -Piping | ' 23,700
i Instrumentation b , 12,600
ul : Sub-Total ! , $221,300
% Engineering Fees i 22,200
: - Contingency : . 33,500
~ Total Capital Cost (lﬁvesﬁment)3‘ R $277,000

1lncludes sealing existing floor drains, Installation of new process
drains, and oily waste water retainment curbing.

tncludes roofing, curblng, and process waste water drains and sewers.,
Land costs are not Included

Table 32 - BPCTCA and BATEA Treatment Capital Costs for-a Typical Pan,
Dry Digester or Mechanical Reclaim Plant

(Subcategory I);
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Daily Latex Solids Consumption = 2,100 kg (4,700 ibs.)

Estlmated Process Effluent Flow = 153 000 L/day (hO 000 gpd)

" Estimated Capital Cost

$ 7,300

Description of Treatment Unit

|
|
|
1
!

Collection Sump and Pumps
pH Adjustment and Coagulant Feed ! 14,800
Mix and Flocculation Tanks - b .- 4,700
Clarifier T _18,ko0
R Aerated Lagoon L - 27,300
Aerators ’ 16,600
Settling Pond ! 36,000
Monitoring Station ; - 10,400
) Sub-Total | $135,500
Site Work ! 6,800
- Electrical v | 26,300
Piping , ’ [ ' 20,000
. Instrumentation , | 10,800
. Sub-Total i $189,400
Engineering Fees | 18,900
Contingency ; 28,400
‘Total Capital Cost (lnvestment)l § ‘ $236,700
. B , .
|
Vi and costs not included. .
|
i B .
Table 33 -~ BPCTCA and BATEA Treatment Capital Costs for a Typical Latex
Dipping Production Facility _J_ : .
(8ubcategoty J)
|
|
|
189 I
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>Engineerfng Fees

|

Daily Latex Solfids Consumption = 68,000 kg (150,000 1bs)

. i . ‘
Estimated Process Effluent Flow = 1,608,000 L/day (425,000 gpd)

i
1

Description of Treatment Unit

.Latex Collection Sump and Pumps
pH Adjustment and Coaguﬂant Feed

Latex Coagulation Tanks'

‘Zinc Collection Sump and Pumps

Lime Sturry Tank

Zinc Mixer and Flocculator-clarifcer

Thickener

Vacuum Filter and Sollds Handlnng Equipment

Honltornng Station o
Sub-Total. i
i
Site Work

Electrical |
Piping
Instrumentation

Sub-Total

Contingency

Total Capital Costs
|

lLand costs are not incl

(Vavestment)!

uded. .

VEstiméted Capital Cost

¢ 5,800
1,200
37,500
7,600
1,600
Lo, 000

- b1,200 .
48,500

. ‘15,900

$198,L00

9,900
23,900
29,900

- __15,900
$278,000
28,000

42,000

$348,000

Table 34 - Technologv AiCapital’ Costs for a Typical Latex Foam Plant

(Subcategory K)
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Dally Latex Solids Consuﬁptlon - €8,000 kg (150,090 1bs)
Estimated Process Effluent Flow = 1,608,000 L/day (@25.000 gpd)

1

Description of Treatment Unit

Estimated Capital Costs

-

:
|
.
Equalization Basins ‘ | '$ 85,700
Aeration Basins o 103,500
Clarifier | 100,400
- " Thickener ; -22,4L00
Aerobic Digester ! 58,800
. Sub-Total L | ' ~ $370,800
- | .
© site Work < ‘ | 18,500
Electrical ' : 44,500
Piping ) ' . | : 55,600
Instrumentation , I 29,700
. ' |. T
Sub-Total . . ; : "$519,100
Engineering Fees i 51,900
Contingency’ ; , . -_78,000
Total Capital Costs (Investment)‘ | . $64g,000
- . - r )
Ttand Costs’are not included.

2y

Table 35 - iéﬁhnologz'B Capital Costs for a Typical Latex Foam Plant
(Subcategory K) ! v
. ' ’ - i ’ "
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|
Da!ly Raw Hater!al Consumption - 900 kg (2 OOO lbs )

Estimated Process'Effluent Flow = 14 »700 L/day (3,900 gpd)

Description of Cost Item Annual Cost

Absorbent ' | i | | 7 o A ‘ $ 800
Sludge blspbsal o ) E ) » - 700
Labor . 1 6,300
Power and Energyl i » ‘ - ) 7: L »690 )
Maintenance i 3,400
Insurance and Taxes i ©1a700
Total Annual Operatlng and Maintenance Cost - 13,500

|
l.*
i
|
|

Table 3g - BPCTCA and BATEA 0 erating and Matntenance Costs for a T Iégl
: Small-Sized Molded,.Extruded or Fabricated Rubber Plant
*——-—:———J———____—_

" {Suvb categog B ! .

i
|
|
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Daily Raw Material Consumption = 7,700 kg (17,000 ibs.)

Estimated Process Effluent Flow -575,800 L/day (20,000 gpd)

Description of Cost Item . L Annual Cost
Absorbent | o $ 3,900
Sludge Disposal _ “_ ' 2,300
Labor ' . g i o -6,300
Powér and Energy E o ' 800
Maintenance . C - , 7,!00‘
Insurance and Taxes ‘ i ' , . 3,600
Total Annual Operating and Maintenance Costs ' . §24;600

t

Table 37 - BPCTCA and BATEA Operatin and Maintenance Costs for é Typical

Medium-Sized Molded, Extruded or Fabricated Rubber Plant

"(Sub category ‘F)
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Daily Raw Haterlal Consumptton = 15, hOO kg’ (34, 000 1bs. )

Estimated Process Effluent Flow = 95, 900 L/day (25, 300 gpd)

Description of Cost Item : Annual Cost

_Absorbent $ L 900

|
, !
Sludgq Disposal I 3,300
Labor ‘ h 6,300
Power and Energy | ‘ 1,200

Hélntenance , ‘ ' : 8,800
insurance and Taxes A ‘ ' ' 4,500
£29,000

I ‘
Total Annual Operating and Maintenance Cost . 29,00

i

Table 38 - BPCTCA and BAfEA Operating and Maintenance Costs for a_Typica
Large=Sized Molded, Extruded or Fabrlcated Rubber Plant

SSubcatego;x Gz :
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T

Daily Prodyctlon Capacity = 84 000 kg (110,000 1bs.)
Estimated Process Effluent Flow = iSZ.OOO,L/day (10%,000 gpd) - -

Description of Cost Item

- . Annual Cost
Sludge blsposal % 4,500
8,800

4,700

Labor

Power and Energy

Maintenance’

4,000
. : | '
Insurance and Taxes s ‘ . U - 2,000
) E ) . 1 " N

) i
Total Annual Operating and Maintenance Cost $24,000
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Daily Raw

|
i
i
1

Material Consumption = 59,000 kg (130,000 1bs.)

Estimated Process Effluent Flow = 283,400 L/day (74,900 gpd)

Description of Cost lpem

Annual Cost

Absorbent ; $ 4,700
Sludge Dlsposéli 3,900
Labor ! 6,300
Power and Energyé i 1,209
Maintenance : el | ‘8,900
Insurance and Ta%es ' o . | et 400
Total Annual Opeé§tihg.a9d Maintenance Costs | ._$29,400

i

i
i

" Table 40 - BPCTCA and BATEA Operating and Maintenance Costs for a

Typ

cal Pan, Dry Digester or Mechanical Reclaim Plant

(Subcategory ‘1)

|
|

1

] . - e —— —————— —
I . N -

1

|
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[

Daily Latex Solids Consumption = 2,100 kg (4,700 Ibs.)
! .

Estimated Process Effluent Flow = 153,000 L/day (40,000 gpd)
I .

Description of Cost [tem !

- Annual Cost
Chemicals $ 1,900
3,000

8,800

+ Sludge Disposal
Labor

Power and Energy : . " 1,600

Maintenance

- 7,600
3,800

Insurance and Taxes

Total Annual Operating and Maintenance:Cost §26,ZOQ
|
]
|

Table 41 - BPCTCA and BATEA Operating and Maintenance Costs for a
Iypical Latex Dipping Production Facility -
Subédtegory 'J '

|
|
i
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‘Dai]y Latex Sohds Consumption = 68 000 kg (150,000 lbs)

Estimated Process Effluent Flow = 1 »608,000 L/day (425 000 gpd)

I
>

Description of Cost | tem

Chemicals _ . . , o  $24,100
Studge Disposal i : 3,300
. Labor ’ 11,200
Power and Energy E ' ‘ o . 3,500
Maintenance 1 - 11,100

5,600

Maintenance Cost ‘ $58,800

Insurance and Taxes

Total Annual Operating and

)

T
Table 42  Technolo A Operating and Maintenance Cost for a

‘Latex Foam Ptoduction Facility QSubqatego;z K) o

198
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Daily Latex Solids Consumption %v68,000 kg (150,000 ibs)

1 -
Estimated Process Effluent Flow = 1,608,000 L/day (425,000 gpd)

Description of Cost ltem . ) Annﬁa] Cost
E Sludge Disposal | . $' 800
. Labor | - . 11,100
Power and Energy . ‘ - ) ‘ - ‘ ;9,600
. Maintenance ' ' . ' v 20,800
insurance and Taxes ) 10,400
Total Annual Operating and Maintenance Costs §52,700

Tablg L3 - _Technology B Operating and Mainteﬁance Cost for a Typical
‘Latex Foam Production Facil@tj (Supcategory K)
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- BEST PRACTICABLE CONTROL TECHNOLOGY
CURRENTLY AVAILABLE - EFFLUENT LIMITATIONS
i

General Molded, Extruded gnd‘ﬁabficgted Rubber Subcategories

i

The best control and treatment technologies currently in use at
molded, extruded, or fabricated production facilities emphasize in-
prlant housekeeping and control measures. In-plant techniques waried
widely from plant to plant. In general, they included the isolation
of potential waste water sources with retainment curbing, the
elimination of drains in contamlnated areas, and the use of sumps to
collect isolated process waste water streams. The model treatment
technology for a typical plant is a comkination of the best features
of the various plants examined. It is similar for all three size
subcategories. S

|
Ba51ca11y, the technology con51sts of:

1. Eliminating antl-tack or latex solution discharge.
2. Isolation, control, and treatment of all oily waste
streams. ) I

A flow diagram of the model treatment system is shown in Figure 10.

Previous experience with the t11e and inner +tube industry indicates
that zero discharge of anti-tack solutions is widely practiced. Since
this waste water problem is common to_ Subcategories E, F, and G
facilities, it is considered a.fea51ble practice for all Subcategories
E, F, and G facilities to attaln zero discharge of anti-tack solutions
by adhering to the folloW1ng procedures-

1. Recycle of anti-tack solution.
2. Installation of curblng around the anti-tack dlpplng
area.
3. Sealing of dralns in the dipping area.
4. Reuse of the recirculating system wash water as make-up
for fresh anti-tack solution.
|
The reuse of recirculating system wash water is the key to =zero
discharge of <this waste. In emptylng the system for cleaning, the
anti-tack solution should be .stored in tanks. The wash water used
should also be collected and stored. Once the system is cleaned,
stored anti-tack can then be returned to the system for use in the new
production batch. . The collection and stored wash water can then be
reused as make-up water for the anti-tack bath during the normal
production run. :

| -201
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IR - R .
Elimination of latex discharges from fahr1cated products facilities is
achleved by:

1. The use of curbingfarouna latex‘storage and transfer areas.
2. The sealing of all drains in latex use areas.
3." The containment of all 1atex—contaminated waste streams.

It is normal for latex-using facilities to buy latex in bulk and then
store it in drums as needed, for use within the plant. The drums nor-
mally need to be stripped clean of latex after every use. When water
is used, a waste water is generated. This stream has to be
containerized -to eliminate discharge of latex. However, it has been
demonstrated that wash waters emanating from this area are eliminated
when plastic drum 1liners are used. The liners are discarded after
each drum use. | o

‘Control and treatment of oily waste streams involves segregation,
"collection, and treatment of ' these wastes. The wastes to be

segregated include runoff from oil storage and unloadlng areas and
leakage and srills in the process areas, as shown in Flgure 10. Press
and mill basins, when present, are included in the process area.

I

To minimize the raw waste load, all proéess water should be isolated .

from the nonprocess waste water used in the plant. This can be
achieved by diverting drippings from heavy machinery in the molding
and curing areas to sumps. These waste flows are intermittent by

‘nature -and, therefore, szzeable flow rates will hardly ever be

obtained without first collectlng all wvastes in centralized locations.
Waste waters collected in these sumps will be periodically pumped ¢to
an API-type dravity separator, where the separable oil and solids
fraction is removed. The waste water can be either pumped ¢to the
treatment system or collected 1n batches and hauled to a treatment or
disposal area. The latter method should be used only when it is shown
to be unfeasible to rip out and install new sewer lines.
In the medium and large plants, separated 0il is removed by a belt
skimmer. A ecant drum is prov1ded to allow water removed with the
oil to settle out. Concentrated ioil-water mixtures are then removed
from the decant tank, drummed, sealed, and disposed of. Water removed
from the tank is pumped back to the separator. Settled solids
collected in the separator are periodically removed and disposed of.

Additional - treatment for o0il and suspended solids removal is obtained

by passing the separator effluent through an filter coalescer. 1In the
small plants, the waste water flow rates and loadings are low. This

allows the waste streams to be pumped directly from the collection
! sumps to the filter. 0il and suspended solids which might be
' separated in the sump are manually removed. The possibility exists

that a high suspended solids loading may cause clogging of filter

‘coalescers. = In-plant controls should be capable of yielding

significantly lower suspended SOlldS ‘loadings than 40 mg/l, however,

Y PP SRR WP
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some cases may exist yhere%this.would be difficult. Alternatives do
exist; strict in-plant controls to prevent oil and grease spills and
leaks can result in compliance with the regulation, or an alternative
treatment system such as dissolved air flotation or dispersed air
flotation can be utilized toicomp;y with the limitations. )

For plants manufacturing | hose via lead-sheathed processes, an
additional parameter, 1lead, can be a significant pollutant with
.respect to the plant's waste water effluent. Lead enters the curing
condensate by being scavanged from the lead-sheathing; resulting in a
lead concentration of approximately 60 mg/l within the condensate,
The  flow rate of condensate is small, approximately 1 gpm, therefore
proper treatment involves segregation of the condensate followed by
treatment. Other possible , streams may also contain significant
amounts of 1lead.  These are the lead press and cured hose cooling
waters. If these streams exist they also should be -segregated and
¢ treated. Methods of control are pre-coat filtration, and recycle
. through a cooling tower (with treatment of the blowdown via Primary
settling). 1 :

|

- Numerous plants within Subcategories E, F, and G, have metal parts

within the final product. Various metal finishing processes may occur
at the plant or metal parts maybe purchased ready for use. In the
case of a rubber manufacturer which conducts their own metal

- preparations, the effluent from these processes will be appropriately

covered by metal finishing gu;delines. ' , _
Effluent Loadings Attainable with the Control Technology

L——X— 2=

Although' the model treatment technologies for each subcategory are
similar, the effectiveness of  the system will vary according to the
flow and loadings ang, therefore, the size subcategory.

Subcateqory E: . Small-Sized Pfoduction‘Eacilities

Based on the control technology data obtained from general molded
extruded, or fabricated rubbe# manufacturing sources, and treatment
data obtained from industries having similar waste water problems, it
was determined that +the control and treatment technologies are
compatible with the following thirty day average effluent quality for
small-sized molded, extruded and  fabricated rubber production
facilities: . S -

40 mg/1

Suspended Solids |

0il and Grease D 15 mg/1

Lead : ! 0.1 mgr/1

PH . 6.0 to 9.0
{
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Effluent quality is best expressed in terms of the waste load per unit
Qf raw material consumed and is thereby independent of the flow and

relative size of the plant.

Effluent
gha;ag;g;igtic

‘Maximum for
any one day

Limitations for BPCTCA are as follows:
iffluent ’
Limjitations

, Averége of daily
values for thirty
consecutive days

(Metric units)

0il and grease

- Tss

pH
(English units)

0il and grease
TSS

pPEH

|
|
i
I shall not exceed
. | o = =
ka/zkkq bf raw_material

0.70 | 0.25

1.28 | .. 0.64
Within the range 6.0 to 9.0.

~1b1100051bﬂgf_;ay ﬁhggrial

0.70 ' 0.25
1.28 | . 0.64

 Within the range 6.0 0 9.0.
-In addition to the above limitatiéns, discharges attributable to lead-

sheathed hose production are subject to the following limitation.
. | - . R

Bffluent
Characteristic

Maximum for |
any one day

~

- Effluent
Limitations

| Average of'daily

values for thirty
consecutive days

. shal]l not exceed

(Metric units)
Lead ‘
(English units)

Lead

- kg/kkg of raw mate;;al

0.0007 .|  0.0007

1bs1000 1b of raw material
0.0017 0.0007 '

-
J
i
|
l

For plants utilizing wet scrubbers, an additional allowance‘for TSS. is

as follows:

Effluent
Characteristic

i .
Effluent
Limitations

|




Maximum for; . ‘Average of aaily

any one day: values for thirty
! .. consecutive days
! shall got exceed
(Metric units) kg/kkg of raw mater1a1
s ggg¢yalent '
TSS 5.8 | | 2. 9 ‘
o . . 5 ' NI
(English units) 1b/100 lb of raw mater1a1
:_gulvalent
- A 1 ) . :
TSS 5.8 ] 2 9

Only one of the two small plants vxslted is currently achlevzng the

.standard for oil.  Both small plants are achieving the standard for
suspended sollds. : |

Subcateqgory F: Medium-Sized ggoductlon Facxlltles

“The control and treatment technologles are compatlble with the

following thirty day average effluent quality for medium-sized molded,
extruded and fabricated rubber production facilities:

Suspended Solids , - 40 mg/l .
0il and Grease ! 15 mg/1
Lead | + 0.l mg/l

i
i

It is expected that <the use of an API separator will result in an
effluent 0il concentration of approximately 30 mgs/l (possibly higher
‘concentrations should be damped by secondary oil and grease
treatments). The use of a filter coalescer should further reduce the
effluent 0oil concentration ;to 15 mg/1. Literature on filter
coalescers indicates that 15 mg/7l is readily attainable. A reduction
of suspended solids to #0 mg/l will result from the use of an API
separator. Additional reductlon appears likely after passage through
the filter coalescer. |

Effluent quallty is best expressed in terms of the waste load per unit
of raw material consumed and is thereby independent of the flow and
relative size of the plant. leltatlon for BPCTCA are as follows:

Effluent . - " Effluent
Characteristic ' - | Limitations

Maximum for: Average of daily
any one day, values for thirty

e




; coﬂsécutive days
shall not exceed

(Metric units) kg/kkg of raw_material -

0il and grease = 0.42 L 0.15
TSS 0.80 i 0.40 ,
PH } . Within the range 6.0 to 9.0.

(English units)  1b/1000_1b_of raw material

1

0il and grease 0.42 | 0.15
TSS 0.80 | 0.40
PH "Within the range 6.0 to 9.0.

In addition to the above limitations, discharges attributable to lead-
sheathed hose production are subject to the following limitation.

. i o
Effluent A i Effluent
Characteristic | Limitations
Maximum for ! Average of daily
any one day , - values for thirty

consecutive days

%‘ -shall not exceed

(Metric units) kg/kkq:of raw_material

Lead 0.0017 | 7 0.0007

(English units) ;9/100b 1b_of raw méterial'

1

Lead 0.0017 | ' 0.0007

@ .
For plants utilizing wet scrubbers, an additional allowance for TSS is
as follows: i '

Effluent | Effluent
Characteristic ‘ . Limitations
. Maximum for ; Average of daily

any one day . - values for thirty
- ‘ consecutive days
~ghall not exceed

(Metric units) ugg/kkqéof raw_material
: v eguivalent

TSS . 5.8 2.9

|
i
j
|
|
t
1
|
1
i
t
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S 7 ] ‘ o
{English units) 1b/1000 1b_of_ _xaw mater al
Co . equival ent

TSS : : 5.8 | 2.9

All the medium-sized plantsf visited are currently ‘achlev1ng the
- standard for both 0il and suspended solids (according to sampllng
analysis conducted by the EPA contractor) .

Subcategory G; Large-Sized Productlon ga0111ties

The control and treatment technologles are compatible with the
following thirty day average effluent quality for large-sized molded,
extruded and fabricated rubber production facilities:

* l

Suspended Solids | 40 mg/l
0il and Grease b . 15 mg/1
Lead | 0.1 mg/1
pH M 6.0 to 9.0

Effluent quallty is best expressed in terms of the waste load per unit
of raw material -.consumed and is thereby independent of flow and size
variations within the overall size subcategory. Limitations for
BPCTCA are as follows:

Effluent : . . Effluent

Characteristic ‘ . Limitations-

Average of daily
valves for thirty
consecutive days
shall not_ exceed

o--—
Lat

Maximum £
any one d

S B
~

{Metric units) kg/ g _of_raw_material
' I -
0il and grease - 0.26 { , 0.093
TSS v 0.50. " . 0.25 _
pH Within the range 6.0 to 9.0.

{English units) 1b/1000 1b_of raw materlal

0il and grease 0.26 | 0.093
TSS . 0.50 | 0.25 :
PH : , Within the range 6.0 to 9.0.

In addition to the above limitations, discharges'attributable to lead-
sheathed hose production are subject to the following limitation.

I
i
1
I
i
I

|
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Effluent : fEff]uent
Characteristic 'Iimitations

-

Maximum for | Average of daily

any one day i. values for thirty
b : consecutive days
o . . . s8hall not exceed
(Metric units) gg/kkgfof raw_material
Lead 0.0017 | - - 0.0007 .
(English units)  1b/1000 1b of yaw material |
Lead’ ©0.0017 | 0.0007 . | B

_ | .
For plants utilizing wet scrubbers, an additional allowance for TssS is

‘as follows: -
Effluent Effluent
: Characteristic . Limitations
i . ’ . S DT P
§L ’ Maximum for | = Average of daily

any one day | values for thirty
. ~consecutive days
shall not exceed

i L

J. - (Metric units) kaskkg of raw material

1 ' - - gggiyalegg

i Bl .

%J - TSS 5.8 - | A 2.9

ﬁi , (English units) 1b/1000 1b of raw material

| eQuivalent =
-

i%‘ ' TSS . 5.8 2.9

1 A o
' Two of the four large-sized plants visited are currently achieving~the
standards for suspended solids. e o

‘Wet Digestion Reclaimed Rubggg Suhcatggo;y S
Identification of Best Practicable Control Technology

Currently Available

R R . Ao T

Wet digestion rubber reclaiming is a declining industry and currently
only three knhown plants remain. The wet digestion process is
essentially phasing out with some ;of the wet digester reclaimed rubber
production being taken up by the dry reclaiming processes.

B o .

1
i
P
|
I
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Of the existing wet digestion plants, all except one discharge
contaminated process waste Hwaters to local municipal treatment
systems. The one exception utilizes a waste - 8tream recycle and
reclaim system which appreciably reduces the waste water loadings
prior to direct discharge. This plant is currently undergoing " plans

to also discharge to a municipal treatment system.

Only minor waste water qua?ity improvementé can be achieved by the

good housekeeping and waste control because the greatest proportion of

-waste water contamination is generated by the dewatering-liquor waste

stream and not by spills, leaks, and washdowns.

Limitations for BPCTCA are as follows:”

' |
Effluent . i Effluent

Characteristic - | Limitations
1 L .
|
Maximum for Average of daily

any one day values for thirty
; ' i ' consecutive days
shall not exceed

. (Metric units)  kqskkg of product

L

cop - 14.7 -

i
6.11
0il and grease 0.40 0.144
TSS _ : l.04 ‘ 0.52
pPH , HWithin the range 6.0 to 9.0.

(English units)  1b/1000_1b _of product

!

CcOoD ' 14.7 i T 6.11

0il and grease 0.40 | 0.144
TSS 1.04 . 0.52
pH "~ Within the range 6.0 to 9.0.

Pan_(Heater) , Mechanical and o _Digestion

yReclaimed Rubber Subcategory b

Identification of Best gracticéble'gontgol'Teéhnologx
b ‘

Currently Available

Currently, the most common method of treating wastes from Subcategory
I reclaim facilities is to discharge to municipally operated treatment
systems. In-house efforts tc control the pollution-producing . aspects
of the facilities have been directed mainly toward air emission
problems. Water pollution problems have not been considered a major
problem. Therefore, the proposed treatment technology for a typical
Subcategory I reclaim plant i? the same as that used in other

|
|
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‘industries having similar waste water problems. It is very similar to

the technologies proposed for Subcgtggories.E, F, and G.
As before, the technology gmployed;consiéts basicallyjof:

1 Eliminating anti-tack solution dischargé. ‘
2, Segregation, control and treatment of all oily waste.

The flow diagram is the same as presented for Subcategories E, F, and
G and is presented in Figure 10. The anti-tack solution discharges
are eliminated by recycling. - Wash waters are also reused. Oily waste

‘streams are segregated, collected and treated. Segregation involves

blocking existing drains in contaminated areas and installing
retainment <curbing. Once segregated, the waste streams are collected
in sumps. The waste water is treated in an API separator and an
filter coalescer medium. For a detailed discussion of the proposed

system, refer to the related parag#aphs dealing with Sukcategories E,

" F, and G.

~Effluent Loadings Attainable with the Control Technology

Based on the control technology obtained from reclaim sources and data
obtained from industries having similar waste water problems, the’
control and treatment technologies: are deemed compatible with the
following thirty day average effluent quality for pan (heater), dry
digester or mechanical reclaim facilities. ' o :

1

Suspended Solids S . 40 mgr1
Oil and Grease b 30 mg/1
pH o 6.0 to 9.0

It is expected that the use of an API separator and a filter coalescer
will result in an effluent oil concentration of 30 mg/1l. The higher
concentration of o0il and grease allowed for rubber reclaiming is due
to the use of light soluble oils utilized in rubber reclaiming.

A reduction cf suspended solids to 40 mgsl will result from the use of
the API separator. Additional reduction appears likely after passage
through a filter coalescer. -

Effluent 1limitation for BPCTCA, éxpressed in terms of waste load per
unit of raw material consumed are as follows: ' :

Effluent | Effluent
Characteristic ‘ Limitations
Maximum_ for- ' Average of daily
any one day . values for thirty

: consecutive days
- shall not exceed_
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(Metric units)  kg/kkg_of product

0il and grease 0.40 0.144

TS5 . ! 0.384 ! 0.192

pH . . Within the range 6.0 to 9.0.
(English units)  1b/1000 1b of product

0il and grease ‘0. 40 | 0.144

TSS ‘ 0.384 0.192

pH Within the range 6.0 to 9.0.

The following COD limitations may apply to pan, dry digestiOn, and
mechanical reclaimed rubber processes integrated with a wet digestion
process. _ o _ :

Effluent ) . Effluent
Characteristic ° . Limitatjons
' ' Maximum for Average of daily
any one day values for thirty

consecutive days

! ghall not_exceed
{Metric units) kg/kkg of product

coD 6.7 i 2.8
(English units) lb)1000 1b_of product

coD 6.7 : 2.8

Subcategories J and K ~- Latex-Based Products

The principal difference in the 'waste water éharacteristics found at

latex-based = manhufacturing facilities .and ‘those of the other
subcategories studied in this document, is the presence of substantial
quantities of uncoagulated latex solids in Subcategories J and K waste
waters Subcategory J plants include latex-dipped goods, latex thread,
and products made in porous ' molds. The one latex foam plant in

existence constitutes Subcategory K. /

Subgatggoryvg

All latex-bearing waste waters should be passed through: a chemical
coagulation and clarification . primary stage of treatment. In this
process the latex is coagulated to form solid rubber.. Treatability
studies will deterxmine whether a "sinker" such as clay is required to
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weight down the coagulated solids or whether their bueyaney will allow
them to be skimmed from the clarifier.

The first unit of this treatment lS a rapid mix tank where the waste '

water pH is adjusted to facilitate coagulation. The coagulating
chemicals, alum and polyelectrolyte are added to the tank. The tank
contents are vigorously mixed ¢o bring together the coagulating
chemicals. and the latex solids. Waste water then flows to a
flocculation tank where the coagulation process is completed with mild
mixing in order +to create a separate solids floc. The mixture of
flocculated solids and waste water passes to the clarifier: where the
coagulated so0lids separate from the waste water. ' If a %"sinker®", such
as clay, is required the solids will settle to the bottom of the
clarifier where they can be drawn off, and the clarifier waste stream
will overflow. If, on the other hand, the latex solids float and
separate readily, the coagulated latex will be skimmed from the

"surface of the clarifier and the clarifzed waste water will underflow

from clarifier. _

The most practicable technique for di sposing the small quantities of
coagulated latex solids resulting £from this treatment is by
contracting for ‘the transport of the residual wastes to a final
disposal site. 1In the case of the sinking solids these can be pumped
from <the clarifier to a sludge dewatering bed from where they can be
collected periodically by the disposal contractor. For <the skimmed
latex -solids, the skimming can be first passed to a screen where the
bulk of the water is removed and returned to the treatment system.
The screenéd solids can then be contalnerlzed. .

The clarified waste stream passes from the c;arifler 1nto an aerated
lagoon where it is mixed with 'bioclogical solids. Microorganisms
synthesize new biological solids; from organic matter contained in the
waste water. At the same time, some soluble matter is consumed for
energy purposes using oxygen supplied by the aerators in the lagoon.
The net result is that soluble matter is converted into insoluble
biological solids which can be separated from the waste water thereby
reducing the soluble BOD of the waste water. Treatability studies and
waste water analyses will determine if +the nutrient addition, Aif
necessary, can be made in the rapid mix tank.

The mixture of waste water and bzologlcal sollds in the aerated lagoon
overflows from <+the 1lagoon to 'a settling pond where the biological
solids settle out and additional biclogical stabilization of the waste
water occurs. The settled solids, are removed periodically, say twice
a year, from the pond. The  most feasible and practicable method
involves the employment of a contract hauler's vacuum truck or
equivalent apparatus. The clarified waste water from the settling
pond overflows to an effluent monltorxng station, where the waste
water flow, temperature, and pH are recorded and.an automatic 24-hour
composite sample is collected.
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A biological treatment system . composed of an aerated lagoon and
settllng pond is proposed for Subcategory J facilities since the BOD
levels in this waste water are too low to support a good, settleable
biomass in an activated sludge treatment facility. The proposed

treatment is 111ustrated schematxcally in Figure 11.

The above description dlscusseSjprlmarlly the treatment of latex-laden
wastes. Non-latex waste waters which require only secondary
biological treatment, such as product rinse waters, should be routed
to the aerated lagoon, bypassing the coagulation and clarification
system. This approach will . enhance the treatability of the latex
wastes and reduce the size of coagulat1on-c1ariflcatxon facllitles by
preventing unnecessary dllutlon.

It. should be. noted that <the latex-laden wastes can be reduced and
potentially eliminated by careful housekeeping and good latex handling
practices. Excessive washdown and cleaning waters should be avoided
when dealing with latex spills. Latex spills can often be coagulated
in_situ, with alum or other coagulants, and removal as a solid mass by °
shovellng and scraping. Plastic drum liners can be used to eliminate
pollutants from entering the waste waters during drum cleaning. The
benefits, in treatment costs and effluent quality, created by these
and other techniques are apprecxable.

A few latex-dlpplng operatlons generate waste waters which require
additional control and treatment technlques.\ These technlques are not
included in the cost data presented in Section VIII since they areé not
representative of the processes used by the majority of the  latex-
based manufactur1ng facilities.. Form-cleaning wastes, such as chromic .
acid-laden rinse waters, should be eliminated by the use of

alternative cleaning techniques believed to be feasible in almost all
cases. If the chromic acid cleaning technique cannot be replaced,
then chromium chemical reduction and precipitation procedures are
required.

Subcategory K '

, The BPCTCA treatment for the latex foam 1ndustry is based on the waste L

water characteristics and treatment approach of the only existing
latex foam plant. Briefly the model treatment system consists of
chemical coagulation and clarification of latex-bearing waste waters
and chemical precipitation of the =zinc-laden rinse‘ waters and
biological treatment. :

All 1latex-laden wastes can be isolated and sent to a chemical coagu-
lation and clarification system. The system consists of two dual-
purpose coagulation and -clarification tanks. The tanks are filled,
treated, and settled alternatively in a batch-wise manner. The latex
wastes are first adjusted manually for pH using acid and alkali feed
systems and then-dosed with coagulating chemicals such as alum and




polyelectrolyte. The coagulated latex sol:.ds are allowed to separate.
Treatability studies will ascertain whether a "sinker", such as clay,
is required. Floating latex solids can be skimmed from the water and
screened. The filtrate water . from -the screen is returned to -the
treatment system and the screened solids are collected and hauled to a
final disposal site. During the entire coagulation, settling, and
emptying -process the second 1dent1ca1 tank is on-line and being
filled.

zZinc-laden rinse waters are treated in another system 81multaneously
. to the latex-laden wastes. The zinc wastes are pumped to rapxd mix
. tank where lime and polyelectrolyte are added under vigorous mixing
conditions. The pH of the waste water is raised and the solublized
zinc is precxpltated as insoluble.zinc hydroxide. - The precipltatlon
process is concluded in a flocculation tank where the zinc hydroxide
and lime solids agglomerate under mild agxtatlon. The flocculated
waste water flows to a clarifier where the zinc sludge settles out.

The clarified waste water is dlscharged ‘with the clarified latex waste
watérs to a neutralization tank where the pH of the combined wastes
are adjusted to the acceptable range for biological treatment (6.0 to
9.0 units). ; .

The zinc-lime sludge is pumped to a holdlng tank prlor to dewaterlng
on a vacuum drum filter. The filtrate is returned to the mix tank and
the filtered sludge is contalnerlzed przor to final dlsposal.

The performance of the latex waste water treatment system can be

improved with good housekeeping and handling procedures as described

for Subcategory J industries.

Effluent Loadings Attainable with the Control Technology

Subcategory J : i

Based on raw waste 1load . and control and treatment data from
Subcategory J plants, it was determined  that the control and treatment
technologies can achieve " the followxng thirty day average effluent
qualities: v i ,

BOD : . 30 mg/1
Suspended Solids ‘ i 40 mg/1
.01l . 15 mg/1
Chromium f 0.05 mgr1
pH & 5 6.0 to 9.0

The chromium limitation is' 1ncluded to ensure that those plants using
chromic acid form-cleaning technlques do - not dxscharge chromium
containing wastes without adequate treatment.
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(Metric units) ka/kkg_of raw_material
- chromium 0.0086 | ' 0.0036

The effluent waste loads resulting from the application of treatment
technologies equivalent to chemical coagulation with clarification and
biological treatment, constitute the best practicable control and
treatment standards currently available for Subcategory J. Effluent
limitations for BPCTCA are: ' ‘ : ‘

Effluent : . Effluent

Characteristic : , . Limitations
Maximum for Average of daily
any one day values for thirty

consecutive days

: : P shall not exceed \
(Metric units)  ka/kkg of raw material B oy

. R ‘ | i
0.73 .

0il and grease 2.0

BODS 3,712 2.20
TSS 6.96 | 2.90
pPH S ' Within the range 6.0 to 9.0.

‘(English units) 1b/1000 1b of raw material

0il and grease 2.0 ' : ‘0.73
BODS 3.72 j 2.20
TSS 6.96 : 2.90
PHE Within the range 6.0 to 9.0.

In addition to the above limitations, discharges attributable to
chromic acid form cleaning operations are subject to the foliowing
limitation. : ‘ S o

Effluent ’ Effluent

Characteristic - o ' Limitations
i o ‘
Maximum. for Average of daily
any one day . values for thirty

~consecutive days
" shall not _exceed

(English units) 1b/100©vlb of raw material

Chromium ' ~ 0.0086 | . 0.0036
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Subcategory K

~The raw waste 1load and control and treatment data obtained from the
only operating latex foam plant indicates that the recommended BPCTCA
control and treatment technologies for latex foam production
facilities are compatible with 'the following thirty day average
effluent quality: ‘ 5

-

BOD 5 " 60 mg/1

Suspended Solids ' 40 mg/1
Zinc ' p 3.5 mgr/1
pPH ; 6.0 to 9.0

- This effluent quality can alsq be expressed in terms of effluent waste

loads which are independent of waste water flow and dilution. These
effluent waste loads, resulting from the application of treatment
technologies equivalent to chemical treatment and clarification of
both latex and zinc-laden waste waters and biological ' treatment,
constitute the best practicable control and treatment technology
standards currently available for <the 1latex foam subcategory.

) Effluent limitations for BPCTCA are:

Effluent Effluent

Characteristic ' " Limitations
Maximum for |, Average of daily

any one day : values for thirty
. | consecutive days -
shall not_ exceed

{Metric units) kaskkg_of raw material

zinc 0.058 : 0.024

BODS , 2.4 : 1.4
7SS 2.26 L 0.94 ,
PH ‘ Within the range 6.0 to 9.0.

. (English units) 1bs/1000_.1b of raw material

Zinc ‘ 0.058 i 0.024

BODS . 2.4 ) ; 1.4

TSS 2.26 - E 0.94

pH v Within the range 6.0 to 9.0.

Variability Factors

For all pollutant parameters the daily maximum is greater than the
monthly average. The ratio of daily maximum to monthly average is the
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variability factor. Available long-term data on the operation of the
designed treatment systems (within the rubber and other industries)

were statistically analyzed. Using. 2.3 standard deviations,
variability factors were derived for pollutants within each
subcategory. ) : ' A
%
& 3
g(i’
—_ . |
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SECTION X

BEST AVAILABLE TECHNOiOGY ECONOMICALLY ACHIEVABLE -
EFFLUENT LIMITATIONS '

General Molded, Extruded, and Fabricated Rubber Suhcateqéries

Effluent limitations on o0il and suspended solids applicable to the
best available technology economically achievable {BATEZA) and the best
practicable control technology currently available {(BPCTCA) are
identical for general molded, extruded, and" fabricated 1rubber
subcategories. BPCTCA treatment reduces the prime pollutants,
suspended solids, o0il and grease, and lead to such .a - level that

- further treatment cannot be justified on a technical, cost or benefit

basis.

Complete water reuse or elimination of contaminated waste waters,
leading to zero discharge, is' not universally feasible. Treatment of
the waste water to approach influent-supply water quality in a reuse
or -recycle system requires removal of oils, suspended solids, total
dissolved solids, and trace contaminants that cannot be substantiated.
on a technical, benefit, or cost basis. Some small-capacity

- manufacturing facilities (where the process waste water flow is small

and slightly contaminated) can eliminate direct discharge to navigable:
waters by contract disposal or discharge to municipal systems. This
will most probably be the most economic approach and will avoid costly

- discharge monitoring and reporting procedures.

Effluent Loading Attainable with Control Technologies

Limitations and standards for BATEA are identical to those for BPCTCA
with .the exception of the limitations for wet scrubbers. For BATEZ
wet scrubbing waters should be recycled and the blowdown settled prior
to discharge. The BATEA limitations for wet scrubbing waters shall be
as follows: E

Effluent ' . Effluent
Characteristic . Limitations

Maximum for Average of daily
any one day - values for thirty
L consecutive days

shall not exceed

(Metric units)  kaskkqg of raw_material
'equivalent

TSSs 1.0 ; ' 0.5
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-Tss 1.0 0.5

(English units)‘ 1b/1000 1b_of raw>material

Wet_Digestion Reclaimed Rubber Subéatggggx

The recommended treatment involves recycling of waste water streams
and reclaiming of process oils. The proposed modification is
illustrated schematically in Figure 9 (Section VII).

In a conventional wet digestion reclaiming process, the devulcanized
rubber slurry 1leaving the digester is screened prior to drying, ‘
milling, and shipment. The dewatering 1liquor resulting from the .
screening operation is one of the principal waste water streams that ‘
can be recycled in part using the recommended BATEA technology.

The dewatering liquof is sent to aﬁ'agitated stérage tank from which
" it can be pumped back to the digestion make-up process. ‘

At the same time, the cooling water and condensate from the barometric
condensers on the blowdown tank and dryers are passed to a decant tank
where the 0il and separable organics are recovered. : The bottom water
layer is pumped to the agitated storage tank and is mixed with the de-
watering liquor. The decant tank is equipped with an overflow 1line
which controls the level in the decant tank. The overflow from this
decant system discharges to the sewer. i

The recovered oils and organics from the decant tanks are sent to a
second o0il decant and storage tank where the residual water content is
removed from the oil and returned to the first decant tank. The re-
claimed oils are then returned to the’ digester to be reused as
digestion ingredients. ' -

The dewatering 1liquor and water layer from the first decant tank are
mixed in the water storage tank. The level of water in this tank is
maintained and the excess water: overflows to the sewer. The water
storage tank is agitated in order to fully mix the various water
streams and to suspend rubber fines and prevent their settling in the
‘tank. : . e S :

The net discharge from the wet digestion is reduced to the excess
cooling and condensation waters from the blowdown tank and dryer vapor
streams and the excess dewatering liquor. The flow and loadings of
the combined discharge are lower than the effluent. generated by a
digestion process without the recycle system. : -

Effluent Loadings Attainable with Contrcl Technologies
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‘Subcategogy J

Further treatment of effluent waste waters beyond ' BPCTCA is not
considered economically achievable by this economlcally marglnal‘
segment of the rubber industry. Future changes in the profit margin
of reclaimers may warrant reevaluation, however, at this time BATEA
"limitations shall be equlvalent to BPCTCA limitations.

,ggg {Heater), Mechanical, ; and Dry Digestion geclalme Rubber

ubcategorx ;
For this subcategory, the effluent 1limitations recommended for the
best available technology economically achievable are identical to
those for the best practicable technology currently available.

Although it is not feasible to recycle or reuse entirely the process
waste waters, direct discharge to navigable waters can be eliminated
by employing the local municipal treatment system for the discharge of
those waste waters which would benefit from secondary treatment.
Contract haulage of contaminated waste is not generally feasible since
the volumes involved in thls industry are conslderable.

Latex-Based Products

Waste water pollutants are substantzally reduced by BPCTCA. Further
reductions of COD may be possible, however indications are that the
effluent COD from biological treatment of latex dipped, molded, and
extruded plants may be 1less than that for the Latex Subcategory
{(manufacture of latex rubber) after carbon adsorptlonm Unless further
information is obtalned, justifying additional treatment on an
env1ronmenta1 and economic basis, BATEA shall be equivalent to BPCTCA.

It is poss1b1e in some cases to- reduce the effluent 1loading by

-applying good-housekeeping and materials-handling procedures, such as

the containment and reduction of latex washdown waters; however, the
extent of the effect of <these measures cannot be anticipated.
Municipal systems can be used to treat the residual contamlnatlon of
the process wastes, thereby ellmlnatlng direct dlscharge to nav1gable
waters. ; -

Subcategory K

The BATEA treatment'fequlvalent to BPCTCA) for the latex foam 1ndustry;
is based on studies made by the ¢6nly operating latex foam plant in the

- industry. In brief, it involves biological treatment using an

activated sludge process. The activated sludge process is selected in
this instance since it is the most feasible and economic biological
treatment approach (based on the high BOD loading of latex foam waste
waters after primary treatment)..  The treatment system is .
schematically represented in Figure 12. .
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The primary treated latex-based wastes and the zinc-containing rirse
waters (refer +to Section IX) are discharged to an equalization basin
where the contaminant levels are equalized prior ¢to - 8econdary
treatment. The equalization basin is agitated to ensure good mixing
and would provide approximately 8-hour detention, which is equivalent
to one shift's operation. It is anticipated that the PH control
facilities will be used to adjust the equalization influent pH to
approximately 7 to ensure good biological activity and treatment.

The equalized waste water flows into the aeration basin where it is
‘well mixed with biological solids. Micro-organisms synthesize new
biological solids from organic matter contained in the waste water.
At the same time, some soluble waste water constituentgs are consumed

for energy purposes using oxygen supplied by aerators in the basin.

The result is that soluble material is converted to insoluble
biological solids and the BOD of the waste water is reduced. The

mixed liquor containing biological solids suspended in the waste water
overflows the aeration basins to the seccndary clarifier.

The solids in the mixed liquor are settled in the secondary clarifier,
and the clarified waste water overflows and enters ' an effluent
monitoring station, where the flow, temperature, and PH are recorded
and an automatic 24-hour composite sample is collected. ‘

Part of the settled biological solids is returned to the aeration
basins to maintain the mixed liquor solids concentration in the basin.
The remainder of -the bio-solids must be wasted from the system as a

- sludge.

The waste sludge is first thickened in a gravity <thickener with the
Supernatant returning to the head end of the aeration basins. The
thickened sludge underflow enters .an aerobic digester, where the bio-
logical sludge is wasted by endogenous respiration to reduce the bio-
solid bulk. This process is reéferred to as aerobic digestion and re-
quires oxygen which is supplied by aerators. ’

This digested biological sludge is then mixed with the zinc-lime
sludge and further thickened in a secondary thickener. The clear
supernatant. from this thickener is recycled to the neutralization
basin ahead of the equalization basin. The thickened underflow is
then discharged to a vacuum . filter for further conditioning,
dewatering, and concentration. ! .

A drum=type vacuum filter Sseparates thickened sludge into:

1. A dewatered cake which~is=discharged by belt conveyor to a
dumpster bin. : L o ’

2. A filtrate that 'is recycled to the neutralization basin.

222

[V WP SN

cor o

sy

"y

‘ Capre




The dewatered sludge cake is biologically stable and can: be disposed
of to a sanitary landfill. Filter aid and precoat tanks, pumps and
metering equipment may be required to assist and maintain the quality.
of the filtrate. ) L '

Effluent Loading Attainable with Control Technologies

. Currently, there is only oné known latex foam plant. This plant is

negotiating to be permitted to discharge to a municipal system. -
Further analysis of technology beyond BPCTCA is considered
unnecessary. It is doubtful that new plants will be built, other
latex foam plants have existed, but were economically forced to close
mainly from polyurethane completion. If other plants do begin to
manufacture latex foam, a reevaluation cf both BPCTCA and BATEA would
be warranted. Process differences and plant size would be major .
factors to reconsider. ;
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SECTION XI

NEW-SOURCE PERFORMANCE STANDARDS

Effluent Limitations

i

General Molded, Extruded, and Fabricated Rubber Subcategories

Effluent 1limitations for ne& sources are identical +¢o the best

practicable control technology currently available. These limitations

are presented in Section X of this report. Sufficient pollutant
reduction . is  obtained by BPCTCA limitations. At this time, further
treatment would not be justified on a cost-benefit basis. A new plant:
may be designed to comply with stricter limitations and this will.

probably occur without stricter limitations. Some new plants, such as
relocations, will not be economically capable of achieving further

reduction in pollutant discharge, and therefore, no general reduction -

of BPCTCA limitations can be imposed upon new sources.
Wet Digestion Reclaimed Rubber Subcateqory
Techhological and economic restraints resulting from air and water

pollution problems point to the eventual phasing out of <the wet
digestion process. According to industry spokesman, no new facilities

using the wet digestion process are planned for the future. In fact,

most companies using the process either have already changed or plan
to change to the pan, dry digestion, or mechanical process.
Accordingly, new-source performance standards shall be equivalent to

best  practicable control ‘technology currently available. New
reclaimed rubber facilities will probably utilize the pan, dry

digestion, or mechanical process., »

-

Pan {(Heater), MechanicalL and Dry Digestjon Rubber Reclaiming

Effluent 1limitations for new sources are identical to the best
practicable control technology currently available. These standards

~and limitations are presented in Section IX of this report. NO new

process alterations are known at this time which would enable a new
gource to achieve stricter limitations.

L§§g§¥Baseg Products Subcategory
Effluent limitations for Subcategory J and K, new sources are

identical to the best practicable control technology currently
available. These standards and limitations are presented in Section

IX of this report. NO new process alterations are known at this time

which would enable a new source to achieve stricter limitations.
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Pretreatment Recommendations

A minimum level of pretreatment must be given to new production facil-
ities which will discharge waste water to a publicly owned treatment
works. In addition, potential pollutants which will inhibit or upsiet
the * performance of publicly owned treatment works must be eliminated
from such discharge. j : ‘ :

Genexal Molded, Extruded and Fabricated Rubber Products Subcategories

Pretreatment contrcls for process waste waters from Subcategories E,
F, and G facilities may include the separation of oils and solids in
an API gravity separator and the use .of an equalization basin to
prevent shock loads of oil, suspended solids or batch dumps of dipping
solutions from entering and upsetting the performance of a publicly
owned treatment works. A limitation of 100 mg/1 (daily maximum) for

oil and grease is utilized by several municipalities, and has been .

accepted as a basis for this pretreatment regulation. In addition,
lead-laden waste waters must be treated to BPCTCA levels prior to
discharge. , ! »

Het Digestion Reclaimed Rubber Subcategory

Pretreatment controls for process ‘wadste waters from Subcategory H
facilities may include the separation of oils and solids and the use
of an equalization basin to prevent shock 1loads. Separation of
suspended solids and oil can be performed in a API-type separator if
the waste water does not contain any digested fibrous material (i.e.,
the fiber is removed mechanically before digestion). "'If the fiber is
digested along with the rubber scrap, the process waste water will
contain large quantities of fibrous material, which are difficult to
settle. Industry spokesmen indicate that a large sedimentation lagoon
is adequate if the material is to be discharged to a municipal system.
Such a lagoon should be designed +to contain a 10-year, 24~hour
rainfall event, as defined by 'the National Weather Service in
Technical Paper Number 40, "Rainfall Frequency Atlas of the United
States," May 1961, and subsequent amendments. : : .

Pan jHeaterLL Mechanical, and Dry Digestion’ geclaiﬁed Rubber

Subcategory

As with Subcategories E, F, and G,f'pretreatment recomméndations for
process waste waters from Subcategory I facilities include separation
of o0ils and solids. An equalization basin may be utilized to prevent

‘shock 1loads of 0il, suspended '801ids or batch dumps of processing

solutions from entering ‘and upsetting a municipalrsystem.

3
'
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Tatex-Based Products Subcategory

Recommended pretreatment of process waste waters from ‘Subcategory J
and Subcategory K facilities include coagulation and clarification of
solids-laden waste water. 1In add:.tlon, Precipitation procedures are
requ:.red to remove any chromlum in Subcategory J waste waters and zinc
in Subcategory K waste waters.
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SECTION XIV

 GLOSSARY

Accelerator agent |

A compound which greatly reduces the time required for vulcanization of
synthetic or natural rubber.

Act - | | | : . /
The Federal Water Pollution Control Act, as Amended.
Activator

A metallic oxide that makes poss1b1e the crosslinking of sulfur in
" rubber wvulcanization.

Ant10x1dant

An organic compound added to rubber to retard oxldatlon or deter:oratlon.
Anti-tack Agent

A substance used to prevent rubber stocks from sticking together during
periods of storage. :

Bag_ House :
. “* .
An air emission control device used to collect 1ntermed1ate and large
particles (greater than 29 microns) in a bag filter. (A bag filter
constructed of fabric.) Common usage in the industry is to control and
recover carbon black in a dry state from vapors leav1ng the compoundlng
area. ;

Banbury Mixer

Trade name for a common internal mixer manufactured by Farrel Carporation
used in the compounding and m1x1ng of tire rubber stock.

Best_Available Demonstrated Control Technology (BAD CT)

Treatment requlred for new sources as defined by Sectlon 306 of the Act.

Best Available Technology Economlcally Achievable (BATE_L

Treatment required by July 1, 1983 for industrial dlscharges to surface
waters as defined by Section 301 (b) (2) (A) of the Act.
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A process stream consisting of polymeric rubber solids dissolVed_ln

Crumb

Best Practicable Control Technglogy Currently Available (BPCTCA)

Treatment required by July 1, 1977 for ihdustrial discharges to surface
waters as defined by Section 301 (b) (1) (a) of the Act. ,

BoDS , ‘ ' :
Biochemical Oxygen Demand (5 day).

Butyl Rubber

and -isoprene.

Camelback | |

Tire tfead used in the retreading Qf tire carcasses.

Capital Costs | f o

Financial charges . in August 1971 dcllars which are computed as the cost
of capital times the capital expenditures for pollution control. Cost

of capital is assumed to be 10‘percent.

Carbon Black | |

A reinforcing agent used in large‘qﬁantities in rubber compoﬁndé.
catalyst :

A substance that initiates a chemical reaction and enables iﬁ to proceed
at a greatly accelerated rate. : ‘ .

- Cement

solvent.

€oagulation

clot or mass..

CoD

‘Chemical Oxygen Demand. S i

Small coagulated particles of synthetic rubber.

234 |




- g -

S

curing Agents

i

‘Curing or vulcanization agents are substances which bring about the

" rubber crosslinking process. The most important agent ig sulfur. (See.

vulcanization.)

)

Depreciation -

Accounting charges reflecting the deterioration of a capital asset over
its useful life. Reported as straight line over five years with zero
salvage value. :

Dévulcanizatigg

The term is used to describe thé softening of a vulcanizate

by heat and chemical additives during reclaiming.

ng_gir-?ollution Control - | : .

The techniquevof air pollution ébatement without the use of water.

Emulsio . y

A stable mixture of two or more: immiscible liquids held in suspension by
small percentage of substances called emulsifiers.

Endogenous Respiration

Auto-oxidation of the microbrganisms rroducing a reduction and stabilization
of biological solids. : ’ !

EPDM ‘

A synthetic rubber based on ethilenefpropylene and a controlled amount .
of non-conjugated diene. Polymerization is carried out in solution.

- Extender

A low specific gravity substance used in rubber formulations chiefly to
reduce costs. . '

) |
Extrude |

To shape by forcing a material through a die. The opération is carried:
out in a device kncwn as an extruder. . :

A high specific gravity (2.00-4.50) compound used in rubber mixtures to
provide a certain degree of stiffness and hardness and used to decrease
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The overflow of cured rubber from a mold. - !

‘Milligrams per liter.

costs. Fillers have neither reznforc1ng or coloring propertles and are
similar to extenders in their cost-reducing functlon.

Flash . _ ; i} , :

gpm

Gallons per minute,

i
iR |
Polylsoprene rubber, the major component of natural rubber, made syn-
thetically by the solutlon polymerlzatlon of 1soprene. o
Investment Costs
The capital expenditures reported in August 1971 dollars required to
bring the treatment or control technology into operation. Included are
expendltures for design, site preparation, purchase of materials, con-
struction and installation. Not included is the purchase of land on
which the system is to be built.

L

Liter

L_ég.e.?_{ ’ ) , ; !

i

- A suspension of rubber pafticles in' a water solution. Coagulation of

the rubber is prevented by protective colloids. a protective colloid is
a surface-active substance that prevents a dispersed phase of a -suspension
from coalescing by forming a thin layer on the surface of each particle.

Masterbatch : !

A compounded rbber stock appllcable to a wide variety of uses. Main

ingredients are rubber, carbon black and extender 011.

ma/l

ugdifier ; : ' -

An add1t1ve which adjusts the chaln 1ength and molecular welght dis-
tribution of the rubber during polymerlzatlon.
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. A cOmpound of a relatively low molecular weight which is capable of

Monomer

conversion. to polymers or other compcunds.

NER : T |
Nitrile rubber, a synthetic'ruﬁber made by emulsion polymerization of
acrylonitrile with butadiene. ;

New_Source
Any building, structure, facility, or instaliation from which there is
or may be a discharge of pollutants and whose construction is commenced
after the publication of the proposed regulations. .

| :

Non-Productive Rubber Stock f ' P

-

Rubber stock which has been coméounded but which contains no curing
agents. Synonym for non-reactive rubber stock.

'

Non-Reactive Rubber Stock

Rubber stock which has been compounded but which contains no curing
agents. Synonym for non-productive rubber stock. - ‘

Operations_and Maintenance N

Costs required to operaté and maintain pollution abatement equipment.
They includevlabor, material, insurance, taxes, solid waste disposal,
etc - X R T

PER . - i | |

Polybutadiene rubber, a synthetic ruktber made by éolutionfpolymerization¢
of butadiere. : ' ; ‘ ' ; :

-
1
!

pH
A measure of the relative acidity or alkalinity of water. a PH of 7.0

indicates a neutral condition. A greater PH indicates alkalinity and a
lower pH indicates acidity. B | :

Pigment

Any substance that imparts coloréto the rubber. Pigmenf substances such
as zinc oxide or carbon black also act as reinforcing agents. .

-
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Capable of being shaped or molded with or without the application of
heat. : : , ‘ —

Process Water

All waters that come into direct coﬂtact with the raw materiais and inter-

mediate products.

Productive Rubber Stock

Compounded rubber which contains cufing agents and which can be Qulcan_
ized. Synonym for reactive rubber stock.

Raw_Material Equivalent -

The term raw material equivalent shail be equal to the raw material
usage multiplied by the volume of air scrubbed via wet scrubbers

- divided by the total volume of air scrubbed.

|

Reactive: Rubber Stock

Compounded rubber which contains curing agents and which can be wvulcan-
ized. Synonym for productive rubber stock.

Reclaimed Rubber L o S
Depolymerized (plasticized) scrap rubber, either natural or synthetic.
Reinforcers or Reinforcing Agents |

Fine powders used to increase the étiength, hardness and abraéion
resistance of rubber. Reinforcing agents used in the rubber processing
include carbon black, zinc oxide, an§ hydrated silicas. ’

Rotacure . 7

Trade name for a common curing press.

- .

Styrene butadiene rubber. A synthetic rubber made either by emulsion or
solution polymerization of styrene and butadiene. ‘

Soapstone

A substance used to prevent rﬁbberrstocks from ' _ f
sticking together during periods of storage. Used in both a dry and

‘solution form. The major ingredient is usually clay. .

i
1
}

238

AP S S e
AT SN oo e,




N

P R ey ey L iy

Solution

A uniformly drspersed mixture at the molecular level of one or more
substances in one or more other substances.

i
St t

Stripper

<

A device in which relatlvely volatlle components are removed from a
mixture by dlstlllatlcn or by passage of steam through the mixture.

Subcateqory

A division of a particular industry which possesses different traits
which affect water quallty and treatability.

Surface Waters

The waters of the United States including the territorial seas.
Vulcanization | 7 |
Vulcanization is the process by which plastic rubber is converted into
the elastic rubber or hard rubber state. The process is brought about
by 11nk1ng of macro-molecules at their reactive sites. .
Wet Alr—Pollutlon Control |

The technique of air pollution abatement utilizing water as an -
absorptive media.
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TABLE 44

- | CONVERSION TABLE | _
MULTIPLY (ENGLISH UNITS) by 0 OBTAIN (METRIC UNITS)
ENGLISH UNIT ABBREVIATION ~ CONVERSION ABBREVIATION METRIC UNIT

acre . ac 0.405 ha hectares
acre - feet ac ft . 1233, cum cubic meters
British Thermal ‘ : v B , o ?

Unit : BTU 0.252 - kg cal kilogram - calories
British Thermal ;

Unit/pound BTU/1b 0.555 kg cal/kg kilogram calories/kilogram *
cubic feet/minute cfm , 0.028 cu m/min cubic meters/minute
:cubic feet/second cfs | 1.7 cu m/min cubic meters/minute
cubic feet cu ft - 0.028 . - cum cubic meters
cubic feet .- .cu ft -28.32 1 liters ,
cubic inches : cu in 16.39 cu cm cubic centimeters
degree Fahrenheit °F. 0.555(°F<32)* °C degree Centigrade
feet : ft . 0.3048. m meters
gallon ' gal : 3.785 - -1 Titers K
gallon/minute " gpm 0.0631" ‘1/sec Titers/second
horsepower hp © 0.7457' kw killowatts
inches in- 2.54 cm - centimeters
inches of mercury in Hg 0.03342 atm atmospheres
pounds - 1b v 0.454 kg kilograms
million gallons/day mgd 3,785 ; cu m/day cubic meters/day
mile mi 1.609 ! km kilometer ‘
pound/square ;

inch (gauge)  psig (0.06805 psig +1)*  atm atmospheres (absolute)
square feet : - sq ft 0.0929 sqm square meters
square inches sq in ' 6.452 sq cm square centimeters
ton (short) : ton : 0.907 : kkg metric ton (1000 kilograms)
yard o Jyd . 0.9144. m - meter

* Actual conversion, not a multiplier f
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