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SECTION I
SUMMARY

On February 27, 1975 (40 FR 8514), EPA promulgated interim.
- technology-based effluent limitations for existing sources ‘and
proposed new source performance and pretreatment standards for
the primary copper subcategory of the nonferrous metals
manufacturing point source category. - These effluent guidelines
and standards limited the quantltles of total suspended solids,
copper, cadmium, lead, zinc, and pH in prlmary copper subcategory
wastewaters. : v

The 1975 BPT limitations for primary copper smelters, and prlmary
copper refiners 1located on-site with smelters, - required no
discharge of process wastewater pollutants with two rainfall
related exceptions. When a 1l0-year, 24-hour rainfall event
- occurred, primary copper smelters were allowed to discharge a
volume of water equal to that resulting from the 10-year, 24-hour
rainfall event falling within a smelter's wastewater impoundment.
Additionally, smelters were allowed to discharge - a volume of
water equal to that resulting from the difference between monthly
evaporation and precipitation. This discharge was subject to
concentration-based limitations.

- The 1975 BAT regulation for primary copper smelters allowed a
discharge of water equal to the 25-year, 24-hour rainfall event
falling within a smelter's wastewater impoundment. This
discharge was subject to no effluent standards. - Additionally,
smelters were allowed to discharge a volume of water equal to
that resulting from the difference between the net monthly
- evaporation and net monthly precipitation. This discharge was
subject to concentration-based limitations. ‘

Revised BPT limitations were issued for the primary copper
subcategory on July 2, 1980 (45 FR 44926). The Agency retained
the no discharge of process wastewater pollutants requirement for
primary copper smelters and the 1l0-year, 24-hour storm event
discharge provision. The —monthly discharge allowance for
smelters when the net prec1p1tatlon was greater than the net.
evaporation was deleted. ,

In the March 8, 1984 rulemaking (49 FR 8742), EPA promulgated
modifications to BAT, NSPS, and PSNS for this subcategory
pursuant to the provisions of Sections 301, 304, 306, and 307 of
the 'Clean Water Act, as amended. This supplement provides a
compilation and analysis of the background material used to
develop these effluent limitations and standards. The BPT
limitations promulgated in 1980 remain unchanged and are
discussed later for information purposes only.
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The primary copper smelting subcategory is comprised of 19
plants. Of the 19 plants, one discharges directly to rivers,
lakes, or streams; none discharge indirectly through publicly
owned treatment works (POTW); and 18 achieve zero discharge of
process wastewater.

For the primary copper smelting subcategory, promulgated BAT
effluent 1limitations do not allow a discharge of process
wastewater pollutants except for the 25-year, 24~hour rainfall
event exemption. NSPS and PSNS also do not allow a discharge of
process wastewater pollutants. There are no storm water
discharge exemptions provided for new sources. ‘
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SECTION II
CONCLUSIONS

In the 1980 rulemaking, EPA divided. primary copper . production
into two subcategories: the primary copper smelting . subcategory
and the primary electrolytic copper refining subcategory. ' This
"subcategorization has been retained for the primary production .of
copper and the primary copper smelting subcategory has not. -been
further subdivided into- segments or building- blocks . for.- the
purpose of .regulation.

EPA promulgated BPT effluent limitations for the primary copper
smelting subcategory on July 2, 1980 as Subpart D of 40 CFR Part
421, No modifications are promulgated for the 1980 BPT. The
promulgated BPT for the primary copper smelting subcategory is no
discharge of process wastewater pollutants, subject to an
uncontrolled discharge . equal to the volume in excess of
storm water from a 10-year, 24-hour storm falling on a cooling
impoundment.

EPA has amended BAT effluent limitations for the primary copper
- smelting subcategory. EPA promulgated BAT for the primary copper
smelting subcategory be no discharge of process wastewater
pollutants, subject to an uncontrolled discharge equal to the
volume of storm water in excess of a 25-year, 24-hour storm
falling on a cooling impoundment.

EPA promulgated NSPS for the primary copper smelting - subcategory
be no discharge of process wastewater pollutants with no
provision -for a storm water discharge allowance.

EPA did not promulgate pretreatment standards for existing

sources (PSES) for the primary copper smelting subcategory,

" because there are no existing indirect dischargers in this
subcategory. ' :

EPA promulgated PSNS for the primary copper smelting Subcategory

be no discharge of process wastewater pollutants with no
provision for a storm water discharge allowance.
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SECTION III -
SUBCATEGORY PROFILE
This section of the prihary copper smelting supplement describes
-the raw materials and processes used in smelting pure copper from

copper bearing ores to pure copper and presents a profile of the
primary. copper smelting plants identified in thlS study.

DESCRIPTION OF PRIMARY COPPER PRODUCTION

The manufacturing . of copper from copper sulfides through
pyrometallurgical processes -may consist of seven steps:

1. Roastirg, '

2, Smelting,

3. Leaching, if preceded by a pyrometallurglcal step,
4., Converting,

5. Fire refining,

6. Slag granulation and dumplng, and

7. Casting of products from these operations.

In actual practice, however, not all of these operations are
practiced at all smelters and they may be combined in several
ways with other processes such as electrolytic refining and
metallurgical - acid production. Figure III-1 (page 1045)
illustrates the copper smelting process. Electrolytic refining
and product casting, as well as recovery of precious metals from
anode slimes, are discussed in the Primary Electrolytic Copper
Refining Subcategory Supplement. .

RAW MATERIALS

There are approximately 160 known copper minerals, about a dozen
of which are commercially important. The most important copper
ores in the United States are chalcopyrite, chalcocite,
covellite, chrysocolla, bornite, cuprite, and malachite. These
are either sulfide, silicate, or oxide ores. Most of the copper
ore processed in the United States is a copper sulfide. At the
mine site, copper bearing ore is concentrated into copper sulfide
which forms the main raw material for copper smelting.

ROASTING

Roasting, the first step in producing copper from copper sulfide
concentrates, oxidizes the iron sulfide present in the copper
concentrate  to iron oxide and SOz gas. During this oxidation
process, the amount of air added is limited so as not to ‘oxidize
the copper sulfide. :
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Keeping the copper sulfide unoxidized allows for easy removal of
the iron oxide during smelting because of specific gravity
differences between iron oxide and copper sulfide.

Depending on the raw material and the type of smelting £furnace,
copper sulfide concentrates may be roasted in one of three ways:
multiple-hearth roasters, fluidized bed roasters, and sintering
machines. Multiple-hearth roasters, as the name A suggests,
contain several hearths where the concentrate 1is roasted. A
fluidized bed roaster suspends concentrate in air while the
roasting takes place. The fluidized bed roaster has replaced
many multiple-hearth roasters because its capacity is roughly
eight times greater than a multiple-hearth roaster. A third
method of roasting, known as sintering, actually melts the
surface of the concentrate. After the calcine (the roasted
product) cools, the concentrate has become agglomerated and is
fed to a blast furnace. Currently there are no blast furnaces
used in the United States primary copper smelting plants.

The SO0y gasses and particulate matter produced during roasting
are collected in a centralized flue. Of the seven primary copper
smelters who reported sufficient information about roasting, one
uses a dry control method, one uses a wet scrubber, and five have
no roasting air pollution control for particulate matter.
Traditionally, control of SO; emissions are accomplished with an
acid plant. By definition this waste stream becomes part of the
metallurgical acid plant subcategory, and is further considered
in the Metallurgical Acid Plant Supplement. '

SMELTING

The calcine produced from roasting is composed primarily of
copper sulfide and iron oxide. With the aid of a fluxing agent,
the calcine 1is melted in a smelting furnace. Through gravity
separation, the copper sulfide is separated from the iron oxide.
The iron oxide and fluxing agents float to the top of the bath,
forming slag, which is continuously tapped from the furnace. The
copper sulfide and other heavy metals settle to the bottom of the
furnace and are periodically tapped. The matte, or molten metal
from the furnace bottom, is composed of copper, nickel, iron,
cobalt, sulfur, and small amounts of precious metals. The purity
of the matte can be improved by altering both the roasting and
smelting processes. However, optimum conditions dictate that the
matte contain approximately 35 percent iron because, as iron
oxide concentrations are reduced, more copper is removed with the
slag.

Three types of furnaces may be used to smelt roasted calcines:
reverberatory, electric, and blast furnaces. The most widely
used of the three, the reverberatory furnace, was designed to
process fine concentrate. A reverberatory furnace is
characterized by a low roof with heat added by burning fuel oil,
natural gas, or pulverized coal between the charge and the roof.
An electric furnace send an electric current through the charge
melting it with the heat liberated through electrical resistance.
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The major advantage of an electric furnace over a reverberatory
furnace is that the volume of off—gases is reduced. With a
smaller volume of gas, the SO content is hlgher, thus the S0y is
more readily recoverable in an acid plant.

Several varlatlons of the preceding smeltlng process. description
‘have been developed; they include the Mitsubishi and ©Noranda
processes and the smelting of unroasted calcines. Continuous
matte smelting and converting furnaces, known as the Mitsubishi
process,  incorporate three furnaces to combine  roasting,
smelting, and converting. (oxidation of copper sulfide) into one
continuous process. By combining these three processes, smelting.
rates and heating costs are greatly reduced. The Noranda
process, sometimes referred to as Smelting-Converting Reactions;
combines the smelting and converting processes together. The
reactions that take place within the reactor are similar to those
that occur during a normal two-stage smelting and converting
process. Iron contained within the charge is first ‘oxidized
followed by oxidation of the copper sulfide,

Wastewater generated from smelting is attrlbutable to control of
air pollution and slag granulation. Of the 19 copper smelters in
the United States reporting data, one plant controls air
pollutlon with a wet scrubber, five use dry control methods, and
six report no control of air pollution.

Slag tapped-from the smelting furnace is granulated. with water
jets to ease handling and disposal problems. An alternative to
slag granulation is slag dumping. With slag-dumping, the molten
slag is dumped onto the ground (slag pile) and allowed to air
cool. This process is also termed "pancaking." In granulation,
the slag is taken to the slag disposal area in its molten form
and 1is impacted by a high velocity jet of water. The resultant
waste material is finely divided and is either stored as waste or
sold as road bedding or concrete agglomerate. With only three
plants reporting slag granulation, it is apparent the preferred
method of slag disposal is slag dumping. There are three copper
smelters who reported practicing slag granulation. ‘ :

CONVERTING
The composition of the matte from the smelting process is
primarily copper sulfide and iron sulfide. To ‘form blister
copper (98 percent pure copper), the matte undergoes a two-stage
process., Compressed air is blown into the matte converting the
remaining iron sulfide to iron oxide. Silica is added to form
iron silicate which floats to the top as slag: ‘
2FeS + 309 + Si03 ----> 2Fe0 * SiOy + 280

After skimming the slag, édditional compressed air is added to
oxidize the copper sulfide to copper and SO3: :

CuyS + Oy =—----> 2Cu + SO,
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The remaining metal is now 98 percent pure copper. This product
is commonly referred to by 1ndustry as "blister copper."

The SO, emissions and particulate matter leaving the furnace are
captured with air scrubbers and the particulate returned to the
smelter. The slag removed during conversion contains a
relatively large amount of copper and is returned to the smelter.

Of the 19 copper smelters, 13 use a conversion process. Two of
these plants use wet scrubbers, eight use dry air pollution
control methods and four reported no control (one plant did not
provide this data). The two plants that use wet air pollution
control use it as a method for pretreatment before the gas enters
an acid plant. The scrubber liquor cools and humidifies the gas
along with removing particulate matter. Wastewater £from these
scrubbers, therefore, is considered a part of the metallurgical
acid plant subcategory.

FIRE REFINING

After the converting process is completed, further purification
of the copper is required to improve certain physical properties
such as ductility and conductivity. The first stage of the
refining process is commonly called fire refining and is normally
conducted at the smelting site. Impurities within the copper
other than precious metals have a higher affinity for oxygen than
copper. Compressed air is blown into the molten bath to oxidize
the impurities which are removed as slag with the help of a
fluxing agent and returned to the smelter. After several cycles
of oxidation and slag removal, the bath becomes saturated with
copper oxide. The molten bath is then converted back to copper
by adding reducing agents such as green wood poles, natural gas,
or ammonia. Copper leaving this process usually contains 0.1 to
0.3 percent oxygen.

Currently in the United States, there is no wastewater generated
from any fire refining process. There were seven facilities that
reported using fire refining methods. Of these seven smelters,
three reported using dry methods to control air emissions.

CASTING

The £final step in the smelting process is casting the fire
refined or blister copper into solid shapes. Most usually this is
into the shape of an anode for further refining in an
electrolytic process. The casting of blister copper was found,
during the study for the 1980 rulemaking to be accomplished
without the generation and discharge of process wastewater.

SUMMARY OF WASTEWATER SOURCES
In summary, the pr1n01pa1 uses of water in the primary copper
smelting subcategory are due to smelting wet air pollution

control and slag granulation. There are other minor wastewater
streams associated with primary copper smelting. These
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wastewater ' streams include, but are not limited to, maintenance
and cleanup water and storm water runoff. These wastewater
streams are not considered as a part of this rulemaking. EPA.
believes the flows and pollutant loadings associated with these
waste streams are insignificant relative to the waste streams
selected and are best handled by the appropriate permit authority
on a case-by-case basis under the authority of Sectlon 402 of the
Clean Water Act.

AGE, PRODUCTIQN,‘AND PROCESS PROFILE -

The primary copper smelting subcategory consists  of 19
operations. The location and discharge status of the primary
copper smelters in the United States at the time of the survey is
shown in Figure III-2 (page 1046). In some cases both smelting
and refining operations are found at or near the same site. As a
rule, however, smelters are located near copper mines and mills
in the Southwest, and electrolytic refineries are either found
near smelters or near maritime centers. '

Table III-1 (page 1042) shows the average age of the smelters 'as
approximately 40 years. As seen in Table III-2 (page 1043), the
average smelter plant productlon is approximately 200,000 tons
per year of smelted copper.

As shown in Table III—l, only one of the 19 copper smelters
discharges wastewater. ' This facility is a direct discharger
‘Table III-3 (page 1044) presents a summary of the number of
facilities with a reported process and the number of facilities
generating wastewater w1th1n ‘that process.
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TABLE III-2

PRODUCTION RANGES FOR PRIMARY COPPER SMELTING PLANTS

- (tons/yr)
Production (1976) Number of
Range ' Copper Smelters

0 - 50000 | 5 -
50000 - 100000 3,i
100000 - 150000 4
150000 - 200000 2

200000 - Above 3
NR 2
TOTAL PLANTS | 19
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TABLE III-3

PRIMARY COPPER SMELTING SUBCATEGORY
SUMMARY OF PROCESSES AND ASSSOCIATED WASTE STREAMS

‘ No. of Plants
No. of Plants Reporting Generating

Process With Process Wastewater*
Roasting 8 | ‘”r';i
Smelting 15 4
Converting ‘ 14 10

Fire Refining 7 | 0

* Through reuse or evaporation practices, a plant méy generate a
wastewater from a particular process but not discharge it.
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Copper Concentrates
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FIGURE III-1
PRIMARY COPPER SMELTING PROCESS
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SECTION IV
SUBCATEGORIZATION

This section summarizes the factors considered during - the
designation of the primary copper smelting subcategory.

Primary electrolytic copper refiners located onsite with primary
copper smelters were considered as a 51ngle subcategory during
the previous 1975 rulemaking. Primary copper .refiners not
located on  site with smelters were considered as a separate
subcategory. The 1975 rulemaking established interim BPT and BAT
limitations, along with NSPS and PSNS for primary copper. In
1980, - a modified BPT regulation was promulgated for primary
copper operations that divided primary copper into smelting and
refining operations regardless of locatlon or association with
‘other operations.

FACTORS CONSIDERED IN DESIGNATING THE PRIMARY COPPER SMELTING
SUBCATEGORY

The factors 1listed for general subcategOrization were each
evaluated when considering subdivision of the primary copper
smelting subcategory. Three factors were particularly important
in establishing the primary copper smelting subcategory; the type
of metal produced, the nature of the raw materials used, and the
manufacturing processes employed. Analysis of these three
factors, along with other considerations discussed below,
resulted in the designation of the primary copper smelting
subcategory. ' : ' - '

Raw Materials

The raw materials usually used for primary copper smelting.  are
copper ores and 1in the United States sulfide ores are used
exclusively for smelting. The raw materials for electrolytic
refining are either blister copper produced by fire refining. or
extracted copper from leaching and related mining. These raw
materials are obviously quite different and do not appear to:
permit continued consolidation of smelting and reflnlng.

Type of Metal Produced

Copper smelting with fire refining produces a -somewhat impure
copper (98+% Copper) which must be further refined for most wuses
while electrolytic refining produces a high purity copper (99.9+%
copper) which can be used for most purposes without further
refining or alloying. Hence there is no indication €from the
products manufactured that the segments should be co-regulated.
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Manufacturing Processes Employed

The operations involved in copper smelting genera;y produce off-
gasses which are rich in sulfur dioxide (S02) and which must be
further treated before release to the atmosphere. This is usually
accomplished by the installation of a sulfuric acid plant on the
exhaust gas system from the smelter. Off-gasses from the
electrolytic refining operations are not as rich in sulfur
compounds and cannot be treated to control air pollution in a
sulfuric acid plant. This difference in the waste products from
the smelting and the electrolytic refining operations 1is quite
significant and forms a rational basis for separating the
operations into separate subcategorles.

Durlng the study for the 1980 BPT rulemaklng, the ablllty of the
primary copper smelting processes to consume water and not
require a discharge was extensively studied. This study concluded
that the principal sources of wastewater in the subcategory are
smelting, slag granulation and casting and that all of these
wastewaters can be totally recycled and reused. o

By definition, the gas conditioning and cleansing which must be
done on smelter gasses before injecting them into the sulfuric
acid plant 1is part of the acid plant subcategory operations.
Because of this separation the primary smelting operations can be
operated without the need to discharge wastewater from the
operations. The electrolytic refining operations on the other
hand cannot be operated without the discharge of water from the
processes.

PRODUCTION NORMALIZING PARAMETERS

Effluent 1limitations and standards for primary copper smelting
operations are based on no discharge of process wastewater
pollutants. No subdivisions or building blocks are being
provided for discharge allowances -  in. this subcategory.
Therefore, no production normalizing parameters (PNP) are
presented for this category. ‘ v :
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SECTION V
WATER USE AND.WASTEWATER CHARACTERISTICS

"This section describes the characteristics of wastewater
associated with the primary copper smelting subcategory. Data
used to quantify wastewater flow and pollutant concentrations are
presented, summarized, and discussed. The contribution of
specific production processes to the overall wastewater discharge
from primary copper smelting plants is identified whenever
possible. o , '

Two principal data sources were used in the development of-
effluent 1limitations and standards for this subcategory: data
collection portfolios and field sampling  results. Data
collection portfolios, completed for the primary copper smelting
subcategory, contain information regardlng wastewater flows and
productlon levels.

Since .the data collection portfolios were collected, the Agency
received updated and revised flow and production for some waste
streams through comments on the proposed regulatlon and through
special requests. These data are also included in thlS section.

In order to quantify the pollutant discharge from prlmary copper

smelting plants, a field sampling program was conducted.
.Wastewater samples were collected in two phases: screening and"
verification. The first phase, screen sampling, was to identify
which toxic pollutants were present in the wastewaters from
production of the wvarious metals. Screening samples were
analyzed for 125 of the 126 toxic pollutants and other pollutants
deemed appropriate. Because the analytical standard for TCDD was
judged to be too hazardous to be made generally available,

samples were never analyzed for this pollutant. There 1is no
reason to expect that TCDD would be present in primary copper
smelting wastewater. A total of 10 plants was selected for-
screen sampling in the nonferrous metals manufacturing category.

A complete list of the pollutants considered and a summary of the
techniques used in sampling and laboratory analyses are included
in Section V of Vol. I. In general, the samples were analyzed for
three classes of pollutants: toxic organic pollutants, toxic
metal pollutants, and criteria pollutants (which includes both
conventional and nonconventional pollutants).

As described in Section IV of this supplement, primary copper
smelting has been further categorized into three subdivisions.
This regulation contains zero discharge limitations and standards
for three unit processes generating process  wastewater.
Differences in the wastewater characteristics associated with
these  subdivisions are to be expected. For this reason,
~ wastewater streams corresponding to each subdivision are
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addressed separately in the discussions that follow.

WASTEWATER SOURCES, DISCHARGE RATES, AND CHARACTERISTICS

Tae wastewater data presented in this section were evaluated in
light of production process information compiled during this
study. As a result, it was possible to identify the principle
wastewater sources in the primary copper smelting subcategory:

1. Smelting wet air pollution control,
2. Slag granulation, and
3.. Anode casting contact cooling.

Data supplied by dcp responses were used to calculate the amount
of water used per metric ton of production. Water use
(application rate) is defined as the volume of water or other
fluid required for a given process per mass of copper product and
is therefore based on the sum of recycle and make-up flows to a
given process. Wastewater flow discharged after pretreatment or
recycle (if these are present) is wused in calculating the
production normalized flow--the volume of wastewater, discharged
from a given process to further treatment, disposal, or discharge
per mass of copper produced. Differences between the water use
and wastewater flows associated with a given stream result from
recycle, evaporation, and carry-over on the product. The
production values used in calculations correspond to the
production normalizing parameter, PNP, assigned to each strean,
as outlined in Section IV. There are no PNPs for the primary
copper smelting subcategory because no discharge allowances have
been provided for any specific process or building block.
Production normalized flows are compiled and statistically
analyzed by stream type. Where appropriate, an attempt is made
to identify factors that could account for variations in water
use. This information is summarized in this section. '

Characteristics of wastewater from the previously listed
processes were determined from sampling data collected at primary
copper smelters. This data was used to determine the pollutants
.present in each waste stream, and to estimate the yearly mass of
pollutant generated by each waste stream for the entire industry.
There were site visits at three smelters which represents 16
percent of the smelters. Diagrams indicating the sampling sites
and contributing production processes are shown in Figures V-1 to
V-3 (pages 1063 - 1065). ‘

In the data collection portfolios, plants were asked to indicate
whether or not any of the toxic pollutants were believed to be
present in their wastewater. Responses for the toxic metals
selected as pollutant parameters are summarized below for those
plants responding to that portion of the questionnaire. The
tally from plants that are solely copper smelters and for plants
that have both smelting and refining is shown in Table V-1 (page
1053). '
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These data demonstrate that the process wastewater < contains
~quantifiable concentrations,of'toxic metal pollutants. R

The raw wastewater sampllng data for the primary copper smelting
subcategory are presented in Tables V-3 and V-4 (pages 1055 and
1056). The stream codes dlsplayed in Figures V-1 through V=3
(pages 1063 - 1065) may be used to identify the location of each
of the samples. Where no data are listed for a specific day of
sampling, the wastewater samples for the stream were = not
collected. If the analyses did not detect a pollutant in a waste’
stream, the pollutant was omitted from the table.

The data tables inciuded some 'samples measured ‘at concentrations’
considered not quantlflable. The base neutral extractable, acid
extractable, and volatile toxic organics generally are con51dered;
not quantifiable at concentrations equal to or less “than '0.010
mg/1. Below this concentration, organic analytlcal results Care
not quantitatively accurate; however, the analyses are useful to
indicate the presence of a particular pollutant. The pesticide
fraction is considered not quantifiable at concentrations equal
to or 1less than 0.005 mg/l. Nonquantifiable results are
designated 1in the tables with an asterisk (double asterisk for
‘pesticides). ' T

These:detection limits shown on the data tables are not the same
in all cases as the published detection 1limits for ‘these
pollutants by the same analytlcal methods. The detectlon ‘limits
used were reported with the analytical data and hence are the
appropriate 1limits to apply to the data. Detection limit’
variation can occur as a result of 'a number of laboratory--
specific, equipment-specific, and daily operator- spe01f1c
factors. These factors can include day—-to-day differences in
machine calibration, variation in stock solutions, ‘and variation
in operators. -

The statistical analysis of data includes some samples measured
at concentrations considered not quantifiable. Data reported as

an asterisk are considered as detected but below quantlflableV'

concentratlons, and a value of zero is used for averaging. Toxic

organic, nonconventional,  and conventional pollutant data
reported with a "less than" sign are considered as detected but:
not further quantifiable. A value of zero is also used for
averaging. If a pollutant is reported as not detected, it is

excluded in calculating the average. Finally, toxic metal values
reported as 1less than a certain value were considered as not
detected and a value of zero is used in the calculation of the
average. For example, three samples reported as ND, *, and 0.021
mg/l have an average value of 0.010 mg/l. ‘The =~ averages
calculated are presented with the sampling data. These ' wvalues
were not used in the selection of pollutant parameters. '

In the following discussion, water use and field sampling data
are presented for each operation. - Appropriate tubing  or

background blank and source water concentrations are presented .

1051




PRIMARY COPPER SMELTING SUBCATEGORY  SECT - V

with the summaries of the sampling data. Figures V-1 through V-3
show the location of wastewater sampling sites at each facility.
The method by which each sample was collected is indicated by
number, as follows: ' ‘

1. one-time grab
2, 24-hour manual composite

3. 24-hour automatic composite
4. 48-hour manual composite
5. 48-hour automatic composite

6. 72-hour manual composite
7. 72-hour automatic composite

COPPER SMELTING WASTEWATER SOURCES AND CHARACTERISTICS

Presented below is a discussion of the characteristics of
wastewater from the significant sources attributable to the
smelting of copper concentrates. Wastewater generated from
preconditioning of roasting and converting off-gases is
considered in the Metallurgical Acid Plants Supplement.

Smelting Wet Air Pollution Control

Roasted calcines are charged to a smelting furnace for separation
of copper sulfide and iron oxide. 1In this process fluxing agents
are added to form an iron silicate slag which floats to the top
of the charge and is removed. Gaseous emissions from this
operation contain low SO, concentrations but significant amounts
of particulate matter. Consequently, there were five out of six
plants who reported using dry air pollution control devices.
There was one facility that reported using a wet scrubber to
control air emissions from its smelter and the scrubber 1liquor
was eventually evaporated. This stream was not sampled, but
based on the raw materials used and the products of the smelting
process, this wastewater should contain soluble salts such as
metallic sulfates, chlorides and various metals.

Slag Granulation and Casting

Disposal of smelter furnace slag is normally done through stock
piling. There were three plants that reported using high
pressure water jets to granulate the slag before dumping. The
water usage and discharge rates at these three plants is
presented in Table V-2 (page 1054). Wastewater £from this
operation should contain treatable concentrations of total
suspended solids and dissolved toxic metal pollutants (0.40 mg/1
arsenic). Table V-4 (page 1056) presents the sampling data
gathered at primary copper smelters. Copper casting cooling water
data 1s presented in table V-3 (page 1065) and copper anode
casting water data is included in table V-4.
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TABLE V-1
INDICATED PRESENCE OR ABSENCE. OF TOXIC METAL POLLUTANTS
DCP DATA
For Smelters only
Known . Believed Believed . Known
Present Present © Absent Absent
' Antimony 2 3 2 0
Cadmium 4 2 1 0
Chromium 2 3 2 0
Copper 5 2 0 0
Lead 5 1 i 0
Nickel 4 2 1 0o
Selenium 4 2 1 0
Zinc 5 1 1 0
For Smelters and Refiners Combined
Antimony ’ 4 1 2 0
Cadmium . 4 1 2 0
Chromium 4 0 3 0
Copper 7 0 0 0
Lead 5 1 1 0
Nickel 4 2 1 0
Selenium 4 2 1 0
5 2 0 0

Zinc
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TABLE V-2
WATER USE AND DISCHARGE RATES FOR SLAG GRANULATION

(1/kkg of copper smelted)

Production Production

Plant Percent Normalized No. malized
Code Recycle Water Use ‘ Discharge Flow
(1/kkg) (gal/ton) (1/kkg) (gal/ton)

71* 0 89930 21520 0 0

214 80 104407 24986 20881 ‘ 4997

7001 0 10056 2407 10056 2407

* — Disposal through solar evaporation.
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TABLE V-3

PRIMARY COPPER SAMPLING DATA

FIRE REFINED COPPER CASTING CONTACT COOLING WATER
) RAW WASTEWATER ‘

g
w
=
. Stream Sample _ ’ ’ Concentrations (mg/l, Except as Noted) E
Pollutants Code Type Source(b) Day T Day 2 -~ Day 3 Average e
Toxic Pollutants(a) ' Eg
114. antimony 216 1 < 0.050 < 0.050 g
115. arsenic - 216 1 < 0.002 < 0.002 53}
117. beryllium ' 216 1 < 0.002 < 0.002 A
118. cadmium 216 1 < 0.020 < 0.020 0
119. chromium 216 1 < 0.024 < 0.024 =z
120. copper ' , 216 1 1.61 1.61 td
122. lead 216 1 < 0.060 < 0.060 E
123. mercury : 216 1 < 0.0005 < 0.0005 i
124, nickel ' ‘ 216 1 < 0.005 . . < 0.05 Z
125. selenium 216 1 0.015 0.015 @
126, silver 216 1 < 0.025 < 0.025 0
p 127. thallium - 216 1 < 0.100 ' <0.100 c
o 128. zinc 216 1 0.052 0.052 g
ek »
' Nononventionala 5
. : =
chemlical oxygen demand (COD) 216 1 _ L2 <2 Eg
tota. organic carbon (TOC) 216 1 ' _ 7 7 E
Conventionals
total suspended gsolids (TSS) 216 1 18 : B 18

p!! (standard units) 7 216 1 ‘ 7.6

A - LOUS.

(a) Thls sample was not analyzed for toxic organic pollutants.

(b) Source water for this plant was not sampled.




TABLE V-4

PRIMARY COPPER SAMPLING DATA

SLAG GRANULATION, CONTACT, AND NON-CONTACT COOLING WATER
RAW WASTEWATER

Stream  Sample Concentrations (mg/l, Except as Noted)
Pollutants Code Type Source(b) Day 1 Day 2 Day 3 Average

Pollutants(a)

chloroform ND 0.022 0.047

bls(Z-eththexyl)‘ 0.036 0.100 0.038
phthalate

0.010 0.040 0.040 0.037
0.400 0.400

< 0.002 0.010 0.060 0.023
' 0.005 < 0,005

arsenic
cadmium

< 0.005 0.008 0.040 0.029
0.050 0.050

0.020 0.400 1.000 0.567
T 0.150 0.150

chromium

copper

0.001 0.001 0.0003
0.02 0.02

cyanide

AJODHLVYDENS ODNILTIWS ¥IIJO0D ARYUVYWIYUG

lead 0.020 0.300 0.200 , 0.18

0.120 - 0.120

0.0001 0.,00005 0.00005 . 0.00007
0.001 0.001

mercury

{ 0.005 0.005 0.020 ' 0.007
0.020 0.020

nickel

A - 1DdS

< 0.010 g.010 < 0.010 0.010
0.020 0.020

selenium

3
2
3
2
3
2
3
2
3
2
3
2
3
2
3
2

3
2
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'PRIMARY COPPER SAMPLING DATA

TABLE V-4 (Continued)

SLAG GRANULATION, CONTACT, AND NON-CONTACT COOLING WATER

Pollutants

126. silver
128. zinec

Nonconventionals

chemical oxygen demand
(COD)

total organic carbon
(TOC) ' :

phenols (total; by 4-AAP
method)

Conventlonals
oil’ and grease

total suspended solids
(TSS)

" pH (standard units)

Stream
Code

Sémple
Type

87
215

817
215

87
215
87
215
87
215

87

87
215

87
-215

3
2

NN NW NW N W

- NW

Source(b)

< 0.020

< 0.060

RAW WASTEWATER

Concentrations (mp/1, Except as Noted)

Day 1 Day 7 Day 3 Average
< 0.020 < 0.020 < 0.020 < 0.020
0.020 1 0.020
0.300 0.700 ©0.100 0.368
0.360 0.360
6 <SS <s 2
<2 < 2
- 4 6 4
<4 - < 4
0.008 0.009. 0.011 - 0.009
0.042 ‘ 0.042
6 9 4 6
3 2 2 2
4 : 4
10.6 1.3 9.3
7.4

(a) No samples were analyzed for the acid extractable toxle pollutants. Three samples were analyzed for the
pesticide fraction; none was reported present above its analytical quantification limict.

(b) Source water for Plant C was not sampled.

RHOSEIVDHQS.DNILWHWS d2dd0D AYVYWIAd
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TABLE V-5

PRIMARY COPPER SAMPLING DATA
TREATED WASTEWATER

Stream Sample Concentrations (mp/l, Except as Noted)
Pollutants Code Type Source Day 1 Day 2 Day 3 Average

Toxlic Pollutants -

1. acenaphthene

4. benzene
6. carbon tetrachloride
11. 1,1,1-trichlorethane
15. 1,1,2,2-tetrachloro-
ethane
23. chloroform

25. 1,2-dichlorobenzene

29, l-1-dichloroethylene

)
wo
Eg
<
(®)
O
o
d
=
o]
)
=
]
o
!
-
2
(7]
)]
(o
w
(@]
35
=3
td
@
O
Py
<

30. 1-2,trans-dichloro-
"~ ethylene

39, fluoranthene

55. naphthalene

A - LDHES

66. bils(2-ethylhexyl)
- phthalate

1.17
0.032
67. butyl benzyl phthalate 0.026
- 0.004
di-n-butyl phthalate 0.025
0.004
di-n-octyl phthalate 0.096
0.011

N N o N N W N W ™~
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85.

Pollutants

71. dimethyl phthaiate

73. benzo (a) pyrene

75. benzo (k)€fluoranthene

76. chrysene

78, anthracene (a)

80. fluorene

81. phenanthrene (a)

84, pyrene

87. trichloroethylene

90. dieldrin
91. chlordane

92. 4,4'-DDT

93. 4,4" -DDE

95. alpha-endosulfan

tetrachloroethylene

TABLE V-5 (Continued)

PRIMARY COPPER SAMPLING DATA
"TREATED WASTEWATER

Concentrations (mg/l, Except as Noted)

. Stream Sample

" Code Type Source
55 3 ND
90 2 ND
55 3 *
90 2 ND
55 - k) ND
90 - 2 ND
55 3 *
90

55 3 ND
90 2 ND
55 3 ND
90 2 ND
55 3 ’
90
55 3 ND
90 2 ND
55 3 *
90 2 *
55 3 ND
90 2 ND
55 3 bl
90 2 ND
55 3 ND
90 2 ND
55 3 ‘ND
90 T2 ND
55 3 ND

Day 1 Day. 2 Day 3 Average
ND * ND *
ND ND ND
ND * ND *
» ND ND ND
ND * ND *
ND ND ND -
ND * * *
0.014 < 0,017 0.011 < 0.014
~ ND ‘ 0.011 * - 0.006
ND - ND ND
0.221 ND 0.166 0.194
ND ND * *
ND - ND ND
. ND ND *
ND 0.021 * 0.011
* ND ND -
ND ND ND
ND k& L 31 L 8]
*h w4 T vy
ND ro *h h
e A *h *h
** L 2 N *tk .
*k Q‘- £ 2] * &
ND ND ND X
ND *k *k L 2]

A¥OOALYOENS ONILTIWS ¥IIJOD AGVWIUd
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TABLE V-5 (Continued)
PRIMARY COPPER SAMPLING DATA
TREATED WASTEWATER
Stream Semple Concentrations (mg/l, Except as Hoted) ;g
Pollutants Code Type  Source Day 1 Day 2 Day 3 Average H |
96. beta-endosul fan 55 3 ND ND *k ND L E
97. endosulfan sulfate 55 3 ND ND L ok *k : ‘
98. endrin 55 3 KD HD 4 ND *a S |
90 2 ND ND *k k% o
=
99. endrin aldehyde 55 k) *k bl ND ok ] Py
. 90 2 0
! K
100. heptachlor 55 k] L bkl D *k *k =
, 90 2 ND *h k& bk *k )
-
101. heptachlor epoxide 55 k) k& bedod *k Ldd ke 2
90 2 ND *k ND *k k& G
5 102. alpha-BiiC 55 3 o ND ND n *h §
o
o 103. beta-BUC 55 3 *h *h ND "k *h o
' 90 2 ND *h Ak *k Ak 3
. 5]
104. gama-BIC S5 k] ND k- ND & *k 8
106, PCB-1262 (b) 2
107. PCB-1254 (b) 55 3 vy , *h *k *# Ak
- 90 2 .k . A ok Ak
' . n
108. PCB-1221 (b) &
110. PCB-1248 (c) 55 3 ok *k *k *h ' 2 H
90 2 *h R *k Ak 1
111. PCB-1260 (c) <
~112. pCB-1016 (c)
114. dntimony 55 k) < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
90 2 < 0.1 < 0.1 0.6 < 0.1 < 0.2
115. arsenic 55 3 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
90 -2 0.01 0.03 0.03 0.02 0.03
i “117. beryllium ~ 55 3 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
90 2 (70.001 . 0.005 < 0.001 < 0.001 0.002




" T90T

119,

120.

121,

122,

123,

124,

125,
126,
127,

128.

Pollutants

cadmium
chromium
copper
cyanlde
lead
mercury
nlckel

selenium
silver

thallium

.zinc

Nonconvent fonals

chemical oxygen demand

(Cob)

total organic carbon

(TOC)

phenols (total; by
4-AAP method)

TABLE V-5 (Continued)

PRIMARY COPPER SAMPLING DATA
. TREATED WASTEWATER

Stream Sample

Code Type Source
55 3 - € 0,002
90 2 < 0.002
55 3 < 0.005
90 2 < 0.005
55 3 0.06
90 2 0.02 .
55 k]

90 2

55 . 3 < 0,02
90 2 0.02
55 3 < 0.0001
920 2 7 0.0001
55 3 < 0.0005
%0 2 < 0.005
55 3 < 0.01
55 3 < 0.02
55 l <0.1

90 2 < 0.1

55 3. 0.060
90 2 < 0,060
55 '3

90 2 <5

55 3

90 2 3

55 3

: 2

- Concentrations (mp/l, Except as Noted)

ﬁai ] an 2 Day 3

< 0.02
< 0.002

0.02
< 0.005

0.02
5

0.002
0.002

< 0.02
8

< 0.0001
0.0001

0.0005

<
< 0,005
< 0.01

< 0,02

< 0.1

< 0.

<

0.060
2

[T
[~

SO wm
D :
- -
w

0.02

0.0005
0.0005

0.060

AA A A AA

0.02

Average
< 6.002 < 0.002
0.01 0.010
0.01 0.013
0.02 0.013
0.02 0.017
8 7
0.002 0.002
< 0.001 0.001
< 0.02 < 0,02
6 5
< 0.0001 < 0.0001
0.0001 0.0001
< 0.0005 < 0.0005
< 0.0005 < 0.005
< 0.01 < 0.01
< 0.02 < 0.02
0.2 0.07
<o <o0.1
< 0.060 < 0.060
2
12 11.33
43 48.67
7 4.333
v 8.33
0.013 0.013
0.011 012

A¥0ODILVYOdNS ONILTINS YIdd0O AYVWIEd
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TABLE V-5 (Continued)

PRIMARY COPPER SAMPLING DATA
TREATED WASTEWATER

Stream | Sample Concentrations (mg/l, Except as Noted)
Pollutants ® Code Type  Source bay T Day 2 Day 3 Average
Conventionals

oil and grease S5 1 9 8 2 6

90 2 11 12 3 8.7
total suspended solids 55 3 7 S 6 6
(158) 90 2 1 302 7 7 122
pll (standard units) 55 | 10.2 10.2

90 1 10.6 11.3 9.3

NOTE: ONLY STREAM CODE 90 APPLIES
TO PRIMARY COPPER SMELTING

(a), (b), and (c) reported together

X¥053LY0ENS ONILTIWS VIJd0D AYVWI¥L

A - LOYIS.
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Casting
Contact
Water

Noncontact
Cooling
Water

Ac:s» Plant
Sciabber

Acid Plant
Baghouse
Spray

Slag Pond

4.168 MGD

Lime
Plants

i J

Ponds

Thickener
Overflow

Sanitary
Sewage

n

Mine
Hastewater

FIGURE V-1

| &‘. VOA Blank

A\& Source Watar

® Discliarse

SAMPLING SITES AT PRIMARY COPPER SMELTER PLANT B
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Slag
Grasulacion [P 2

6.134 MGD
Noncontact >
Cooling
Concentra- |@ v
‘ > tor
I ry

Mixing

Acid Plant 2
& 0.4598 MGD

A

Spent Clarifier |Discharse
Electrolyte L—®-—>
& Cathode
Wash 0.0062 MGD
v
Rccy;lc

FIGURE V-2
SAMPLING SITES AT PRIMARY COPPER SMELTING AND REFINING PLANT C
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Mine Sump laactive ' - AN
Discharges - Tailings : 213N
. ' Pond
: Contact
Cooling | ® > ore
Concentration
0.216 MGD
Mine Sand ‘ o
Tailings LB
Carrier
Water
L
$
Lize o
Slime L a
Tailings
Yy
Smelter - . o Active . - e " Discharge
Power House »  Tailings = M Pond . |=———b '
Overflow Pond . )
Sewage
Treatment | S
Plant
Power House
) Ash o
Sluice
L__Wager _____|
Internal
Plant I s

Storm
Drainage

.. FIGURE V-3 '
SAMPLING SITE AT PRIMARY COPPER SMELTER' PLANT D
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PRIMARY COPPER SMELTING SUBCATEGORY -  SECT -"VI

SECTION VI
SELECTION OF POLLUTANT PARAMETERS

This section examines chemical analysis data and discusses the
selection or exclusion of pollutants for potential limitation in
the primary copper smelting subcategory. There were no specific
pollutants selected for limitation in the primary copper smelting
subcategory because there was no discharge allowance provided for
this subcategory. Therefore there are no specific pollutants to
review or discuss. ' :

y
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SECTION VII

CONTROL AND TREATMENT TECHNOLOGIES

The K preceding sections of this supplement discussed the waste
water sources, flows, and characteristics of the wastewaters from
primary copper smelting plants. This section summarizes the
description of these wastewaters and indicates the level of
treatment which is currently practiced by the primary copper
smelting industry for each waste stream.. : ‘

Since the 1980 BPT regulation and the 1984 BAT, NSPS, and PSNS
promulgated for primary copper -smelters require no discharge of
process wastewater pollutants, a discussion of the nature of

process water from smelting operations is not pertinent.
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SECTION VIII

COSTS, ENERGY AND NONWATER QUALITY ASPECTS

The preceding sections of thls supplement discussed the waste
water sources, flows, and characteristics of the wastewaters from
 primary copper smelting plants. This section summarizes the
description of -these wastewaters and indicates the 1level of
treatment which is currently practiced by the primary copper
smelting 1ndustry for each waste stream.

Since the 1980 BPT limitations required plants to achieve no
discharge of process wastewater pollutants and all existing
plants should have achieved that level of control, there should
be no additional cost for these plants to comply with BAT because
BAT is based on the same requlrement.

The nature of the processes in this subcategory is such that they
can be brought to no discharge by recirculation and reuse of
water. These considerations do not have any adverse impact on any
facet of the environment. Therefore there are no nonwater quality
impacts of the regulation.
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SECTION IX

BEST PRACTICABLE TECHNOLOGY CURRENTLY AVAILABLE

EPA promulgated BPT effluent limitations for the primary copper
smelting subcategory on July 2, 1980, as Subpart D of 40 CFR Part
421. EPA is not modifying these limitations. The provisions of
Subpart D apply to the primary copper smelting subcategory.
Under these limitations, existing point sources may not discharge
process wastewater pollutants to U.S. waters except as the result
of exceeding a 10-year, 24-hour rainfall event. - A process
wastewater impoundment which 1is designed, constructed and
operated so as to contain the precipitation from the 10-year, 24-
- hour rainfall event as established by the National Climatic
Center, National Oceanic and Atmospherlc Administration, for the
area in which such impoundment is located may discharge that
volume of process wastewater which is equivalent to the volume of
precipitation that falls within the impoundment in excess of that
attributable to the 10-year, 24-hour rainfall event, when such
event occurs. ' ‘ o

EFFLUENT LIMITATIONS

The promulgated BPT limitations for the primary copper smeiting
subcategory are: ' A

(a) Except as provided in paragraph (b) there shall be no
discharge of process wastewater pollutants to navigable waters.

"(b) A process wastewater impoundment which is designed,
constructed and operated so as to contain the precipitation
from the 10-year, 24-hour rainfall event as established by the
National Climatic Center, National Oceanic and Atmospheric
Administration for the area in which such impoundment is 1located
may discharge that volume of process wastewater which is
equivalent to the volume of precipitation that falls within ' the
impoundment in excess of that attributable to the 10-year, 24-
hour rainfall event, when such event occurs. v
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SECTION X

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

These effluent 1limitations are based on the best control and
treatment technology used by a specific point source within the
industrial category or subcategory, or by another category where
it 1is readily transferable. Emphasis is placed on additional
treatment techniques applied at the end of the treatment systems
currently used for BPT, as well as reduction of the amount of
‘water used and discharged, process control, and treatment
technology optimization. ‘ ’

The factors considered in assessing best. available technology
economically achievable (BAT) include the ages of equipment and
. facilities involved, the process used, process changes, nonwater
quality environmental impacts (including energy requirements),
and the costs of application of such technology (Section 304 (b)
(2) (B) of the Clean Water Act). At a minimum, BAT represents
the best available technology economically achievable at plants
of wvarious ages, sizes, processes, or other characteristics.
Where the Agency has found the existing performance to be
uniformly inadequate, BAT may be transferred from a different
subcategory or category. BAT may include feasible  process
changes or internal controls, even when not in common industry
practice. ' o v

The required assessment of BAT considers costs, but does not
require a balancing of costs against effluent reduction benefits
(see Weyerhaeuser v. Costle, 590 F.2d. 1011 (D.C. Cir. 1978)).
However, 1in assessing BAT, the Agency has given substantial
weight to the economic achievability of the technology.

TECHNICAL APPROACH TO BAT

The Agency reviewed a wide range of technology options and
evaluated the available possibilities to ensure that the most
effective and beneficial technologies were used as the basis of
BAT. Since no discharge of process wastewater pollutants £from
the primary copper smelting subcategory is the basis.  of
promulgated BAT limitations, (except during a 25-year, 24-hour
storm) it was not necessary to examine treatment options for this
subcategory.

STORM WATER AND PRECIPITATION ALLOWANCES

The interim BAT effluent limitations promulgated on February 27,
1975 included net precipitation and catastrophic storm
allowances. Primary copper smelters were allowed a discharge of
. process . wastewater which 1is equivalent to the volume  of
precipitation that falls within the wastewater impoundment in
excess of .that attributable to the 25-year, 24-hour rainfall
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event, when such event occurs. In addition, smelters were
allowed to discharge a volume of process wastewater on a monthly
basis that is equal to the net difference between the rainfall
falling on the impoundment and the mean evaporation from the pond.
water surface. This monthly discharge was subject to
concentration-based standards, whereas the catastrophic storm was
not subject to any effluent limitations.

EPA modified the primary copper smelting and electrolytic
refining precipitation allowances for BPT in the 1980 rulemaking
However, no modifications were made to BAT in that rule. The
Agency is modifying its approach to excess precipitation for BAT
to be consistent with the excess precipitation limitations in the
amended BPT. Wastewater generated at primary copper smelters is
due primarily to slag granulation and anode casting contact
cooling, which can be recycled or reused in other plant
processes. There is no monthly allowance for net precipitation
from cooling impoundments because they require much smaller
surface areas than evaporative impoundments. The Agency is,
however, retaining the catastrophic storm water allowances for
the 25-year, 24-hour storm event for the primary copper smelting
subcategory. ‘ :

EFFLUENT LIMITATIONS

The promulgated BAT for the primary copper smelting subcategory
is zero discharge, subject to a discharge allowance for storm
water resulting from a 25-year, 24-hour storm. When such a storm
occurs, primary copper smelters are allowed to discharge a volume
of process water in excess to that attributable to the 25-year,
24-hour storm that falls on the wastewater cooling 1impoundment.
The effluent quality of this dlscharge is not controlled.

The promulgated BAT 11m1tatlons for the prlmary copper smelting
subcategory are: e e e

(a) Subject to the provisions of paragraph (b), there shall be no
discharge of process wastewater pollutants into navigable waters.

(b) A process wastewater impoundment which is designed,
constructed and operated so as to contain the precipitation
from the 25-year, 24-hour rainfall event as established by the
National Climatic Center, National Oceanic and Atmospheric
Administration for the area in which such impoundment is located
may discharge that volume of process wastewater which is
equivalent to the volume of precipitation that falls within the
impoundment in excess of that attributable to the 25-year, 24-
hour rainfall event, when such event occurs. :
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SECTION XI
NEW SOURCE PERFORMANCE STANDARDS

The basis for new source performance standards (NSPS) under
Section 306 of the Act is the best available demonstrated
technology (BDT). New plants have the opportunity to design the
best and most efficient production. processes and wastewater
treatment technologies without facing the added costs and
restrictions encountered in retrofitting an existing plant.
Therefore, Congress directed EPA to consider the ' best
demonstrated process changes, in-plant controls, and end—of-plpe—
treatment technologies which reduce pollution to the maximum
extent feasible. This section .describes technologies for
treatment of wastewater from new sources, and presents mass
discharge standards of regulated’ pollutants for NSPS based on the
selected treatment technology.

i

TECHNICAL APPROACH TO BDT

All of the treatment technology options applicable to a new
source were previously considered for BAT. Because no discharge
of process wastewater pollutants is the most rigorous requirement
and that requirement is imposed by the existing BPT 1limitation,
there are no more stringent requirements which can be made at
this level of regulation.

STORM WATER AND PRECIPITATION ALLOWANCES

Storm water allowances are eliminated under NSPS for the primary
copper smelting subcategory. New plants can be constructed with
demonstrated cooling tower technology rather than . cooling
impoundments to cool and recirculate casting contact cooling
water and slag granulation wastewater. The retrofit cost of
adding cooling towers to replace cooling impoundments may be cost
prohibitive for existing sources. However, new sources will not
have thls constraint on their operatlons.

NEW SOURCE PERFORMANCE STANDARDS

The standard of performance for new sources is:

There shall be no dlscharge of process wastewater pollutants into
navigable waters.
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SECTION XII

PRETREATMENT STANDARDS

Section 307(b) of the Act requires EPA to promulgate pretreatment
standards for existing sources (PSES), which must be achieved
within three years of promulgation. PSES are designed to prevent
the discharge of pollutants which pass through, interfere with,
or are otherwise incompatible with the operation of - publicly

~owned treatment works (POTW). The Clean Water Act of 1977
requires pretreatment for pollutants, such as heavy metals, that
limit POTW sludge management alternatives. Section 307(c) of the
Act requires EPA to promulgate pretreatment standards for new
sources (PSNS) at the same time that it promulgates NSPS. New
indirect discharge facilities, 1like new direct dische rge
facilities,  have the opportunity to incorporate the best
available demonstrated technologies, including process changes,
in-plant controls, and end-of-pipe treatment technologies, and to
use plant site selection to ensure adequate treatment system
installation. Pretreatment standards are to be technology-based,
analogous to the best available technology for removal of toxic
pollutants.

There are no indirect discharging primary copper smelting plants
in the United States. Consequently, the Agency  is not
promulgating pretreatment standards for existing sources.

TECHNICAL APPROACH TO PSNS

All of the treatment technology options applicable as

pretreatment were previously considered for BAT. Because no

discharge- of process wastewater pollutants is the most rigorous

requirement and that requirement is imposed by the existing BPT
limitation, there are no more stringent requirements which can be

made =zt this level of regulation.

. STORM WATER AND PRECIPITATION ALLOWANCES

Precipitation allowances are eliminated under PSNS for the
primary copper smelting subcategory. ~ New plants can be
constructed with demonstrated cooling tower technology rather
than cooling impoundments to cool and recirculate casting contact
. cooling water and slag granulation wastewater. The retrofit cost
of adding cooling towers to replace cooling impoundments may be
cost prohibitive for existing sources. However, new sources will
not have this constraint on their operations. :

PRETREATMENT STANDARDS FOR NEW SOURCES

. The pretreatment standard for new sources is: There shall be nd |
discharge of process wastewater pollutants into navigable waters.
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SECTION XIII
BEST CONVENTiONAL POLLUTANT CONTROL TECHNOLOGY

"EPA is not promulgating best cdnvéntlonal poliutant control
technology (BCT) for the primary copper smeltlng subcategory at
this time.

.1081



PRIMARY COPPER SMELTING SUBCATEGORY SECT - XIII

THIS PAGE INTENTIONALLY LEFT BLANK

Pages 1083 through 1088 are omitted.

1082




NONFERROUSlMETALS MANUFACTﬁRING PO;NT SOURCE CATEGORY
DEVELOPMENT DOCUMENT SUPPf,EMEt;IT
for the
~ Primary Electrolytic Copper Refininé Subcatégo;y;

William K. Reilly
Administrator

Rebecca Hanmer
Acting Assistant Administrator for Water

~ Martha Prothro, Director = '
Office of Water Regulations and Standards

| G\TED 814
S

SZ

AL prote®,

“\IOUMM?
AgenG!

$’5

Thomas P. O'Farrell, Director
Industrial Technology Division

Ernst P. Hall, P.E., Chief
Metals Industry Branch
and
Technical Project Officer

May 1989

U.S. Environmental Protection Agency
QOffice of Water ,
Office of Water Regulations and Standards
Industrial Technology Division
Washington, D. C. 20460

1089







Section

I
IT

III

IV

PRIMARY - ELECTROLYTIC COPPER REFINING'SUBCATEGORYV

TABLE OF CONTENTS

SUMMARY
CONCLUSIONS
SUBCATEGORY PROFILE

Description of Primary Copper Production
Raw Materials o

Electrolytic Refining

Electrowinning

Casting

By-Product Recovery

Nickel Sulfate Recovery

Silver Recovery

Gold Recovery

Palladium Recovery

Platinum Recovery

Selenium Recovery

Tellurium Recovery

Summary of Wastewater Sources

Age, Production, And Process Profile

SUBCATEGORIZATION

Factors Considered in Subdividing the Primary
Copper Smelting and Refining Subcategorles

Raw Materials

Plant Size

Plant Age

Product

Production Normalizing Parameters
Anode and Cathode R1n51ng

Spent Electrolyte

Casting Contact Cooling

Casting Wet Air Pollution Control
By-Product Recovery

1091



PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY

v WATER USE AND WASTEWATER CHARACTERISTICS 1133
Wastewater Sources, Discharge Rates, and 1134
Characteristics ,
Copper Refining Wastewater Sources and 1136
Characteristics
Anode and Cathode Rinse Water 1136
Spent Electrolyte 1137
Casting Contact Cooling Water. 1137
Casting Furnace Scrubber Liquor 1137
By-Product Recovery 1137
VI SELECTION OF POLLUTANT PARAMETERS 1153
Conventional and Nonconventional Pollutant 1153
Parameters
Conventional and Nonconventional Pollutant 1154
Parameters Selected : .
VI SELECTION OF POLLUTANT PARAMETERS 1154
Toxic Pollutants Never Detected ‘ 1154
Toxic Pollutants Never Found Above Their 1155
Analytical Quantification Limit
Toxic Pollutants Detected but Present Solely 1155
. as a Result of its Presence in the Intake
Waters '
Toxic Pollutants Present Below Concentrations 1155
Achievable by Treatment
Toxic Pollutants Selected for Consideration 1156
for Establishing Limitations and Standards
VII Control and Treatment Technologies 1163
Technical Basis of BPT 1163
Current Control and Treatment Practices 1163
Electrolytic Refining _ 1163
Anode and Cathode Rinse Water 1164
Casting 1164
Casting Scrubber Water 1165
By-Product Recovery 1165
Control and Treatment Options 1165
Option A . , 1169
Option B 1170
Option C 1170

Treatment Technologies Rejected at Proposal 1167




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY
TABLE OF CONTENTS (Contirnued)
Section -+ Page
VIIiI COSTS, ENERGY, AND NONWATER QUALITY ASPECTS ' 1169
Treatment Options Considered 1169
Option A 1169
Option B ' 1170
Option C - 1170
Costing Methodology 1170
Nonwater Quality Aspects 1171
Energy Requirements 1171
30lid Waste 1171
Air Pollution 1172
- IX BEST PRACTICABLE TECHNOLOGY CURRENTLY 1175
AVAILABLE
X BEST AVAILABLE TECHNOLOGY ECONOMICALLY 1177
AVAILABLE
- Technical Approach to BAT 1177
Option A 1178
Option B 1178
Recycling of Casting Contact Coollng Water 1178
Through Cooling Towers
Recycie of Water Used ‘in Anode and Cathode 1178
"Rinsing ‘ ‘ .
Option C ' 1179
Industry Cost and Pollutant Reductlon ‘ 1179
Benefits :
Estimated Pollutant Removals . ‘ 1179
Compliance Costs : : : 1180
BAT Option Selection 1181
Wastewater Discharge Rates . 1182
Anode and Cathode Rinse Wastewater Co 1182
Spent Electroylyte ‘ 1182
Casting Contact Cooling Wastewater 1183
Casting Wet Air Pollution Control - - 1183
By-Product Recovery 1183
Regulated Pollutant Parameters ' 1184
Stormwater and Precipitation Allowances : 1185
Effluent Limitations . ‘ , 1186
1693




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY

TABLE OF CONTENTS (Continued)

Section Page

XI NEW SOURCE PEREORMANCE STANDARDS 1194
Technical Approach to BDT : ‘ 1194
BDT Option Selection : 1194
Regulated Pollutant Parameters 1195
New Source Performance Standards 1195
XII PRETREATMENT STANDARDS ~ N 1199
Technical Approach to Pretreatment 1199
Pretreatment Standards for Existing Sources 1200
Pretreatment Standards for New Sources 1200
PSNS Option Selection ‘ 1200
Regulated Pollutant Parameters ‘ 1201
Pretreatment Standards 1201
XIII BEST CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY 1205

1094




Section

ITI-1

III-2

III-3

VI-1

VI-2
VIi-3

VITI-1

PRIMARY ELECTROLYTIC COPPER'REFINING SUBCATEGORY

LIST OF TABLES

In1t1al Operatlng Years (Range) Summary
of Plants in the Primary Copper Electrolytic
Refining Subcategory by Discharge ‘Type

Production Ranges for the Prlmary Copper
Refining Subcategory

Primary Copper ElectrOlytic Refining
Subcategory Summary of Processes and

lAssociated Waste Streams

.Indicated Presence or Absence of

Toxic Metal Pollutants, DCP Data

Electrolyte Use and Discharge Rates for
Cathode Copper Productlon‘ :

' Water Use and Discharge Rates for CASTING

Contact Coollng

Water Use and Discharge Rates for By—Product
Recovery

Primary Electrolytic Copper Refining Data,

Refining Spent Electrolyte and Cathode Wash,

Raw Wastewater

Primary Electrolytic Copper Refining Data,

1120

1120

1139

1140

1141

‘1142

1143

1144

Fire Refined Copper Casting Contact Cooling Water,

Raw Wastewater

Primary Electrolytic Copper Ref1n1ng Data,
Treated Wastewater

Frequency of Occurrence of Tox1c Pollutants,

Primary Electrolytic Copper Refining Raw.

" Wastewater

Toxic Pollutants Never Detected

Toxic Pollutants Never Found Above the
Analytical Quantification Level

Costs of Compliance for the Primary Copper
Subcategory S

Pollutant Removal Estimates for Prlmary

Copper Electrolytic Refining,
Direct Dischargers

1095

1145

1158

‘1159

1161

1173

- 1187



PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY

LIST OF TABLES (Continued)

Section - Page
X-2 BAT Wastewater Discharge Rates for the Primary 1188

Electrolytic Copper Refining Subcategory

X-3 BAT Effluent Limitations for the Primary 1189
Electrolytic Copper Refining Subcategory
(Based on Option B)

XI-1 NSPS Wastewater Discharge Rates for the 1196
Primary Electrolytic Copper Refining
Subcategory

XI-2 NSPS for the Primary Electrolytic Copper 1197
Refining Subcategory

XII-1 PSNS Wastewater Discharge Rates for the 1202
Primary Electrolytic Copper Refining
Subcategory

XI1i-2 PSNS for the Primary Electrolytic Copper 1203
Refining Subcategory .

1096




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY

"LIST OF FIGURES

Section | ? ' Page
III-1 Primary Electrolytic‘quper Refining Prdcess ' 1121f
III-2 Silver By-Product Recovery Process = 1122
III;3 Gbld By-Product Recovery Process ' ) 1123
III-4 Palladium By-Product Reéovery Process o 1124
ITII-5 Platinum By-Product Recovery Process ‘ o 1125
III—é Selenium By-Product ﬁecovery Process . 1126
III—7‘ Tellurium By-Product Recovery Prdcess o 1127
ITI-8  Geographic Locatlons of Primary Electrolytlc 1128
' Copper Plants
V-1 » Sampling Sites at Primary Copper Refinery ; 1150
‘Plant A :
v-2 Sampling Sites at Prlmary Copper Smeltlng and: 1151
Reflnlng Plant C
X-1 BAT Treatment Scheme for Option A | 1191
“x;z BAT Treatmenf Scheme for Option B 1192

X-3 . BAT Treatment Scheme for Option C 1193

1097




PRIMARY ELECTROLYTIC COPPER REFINING SUQCATEGQRY.

THIS PAGE INTENTIONALLY LEFT BLANK




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY SECT - I

SECTION I -
SUMMARY

On February 27, 1975 (40 FR 8514), EPA promulgated interim
technology—-based effluent limitations for existing sources and
proposed new source performance and pretreatment . standards for
the primary copper subcategory of the nonferrous - metals
manufacturing point source category. These effluent guidelines
and standards limited the quantities of total suspended solids,
copper, cadmium, lead, zinc, and pH in primary copper subcategory
wastewaters. v

For primary electrolytic copper refiners not located on-site with
primary copper smelters, the interim BPT regulation allowed the
discharge of process wastewater from electrolytic refining and
casting subject to mass limitations for facilities located in
areas of net precipitation. SR '

The 1975 BPT 1limitations for copper refining required =zero
discharge of all process wastewater for facilities located in net
evaporation areas with two rainfall related exceptions. When a
l0-year 24-hour rainfall event occurred, refiners were allowed to
discharge a volume of water equal to. that resulting from the 10-
year 24-hour rainfall event falling within a refiners wastewater
impoundment. In addition, a discharge of process wastewater was
permitted during a calendar month equal to the difference between
the net evaporation and precipitation for - that month. This
monthly rainfall allowance was subject to concentration-based.
limitations. For those refiners located in areas of net
precipitation, a discharge of process wastewater was allowed in
"accordance with mass-based llmltatlons.

The 1975 BAT limitations for refineries not located on-site with
smelters and in areas of net evaporation required discharge
standards similar to the BAT primary copper smelting standards.
For facilities located in areas of net precipitation, a constant
discharge of refining wastewater was allowed subject to mass
limitations. : o

Revised BPT limitations were issued for the primary electrolytic
copper refining subcategory on July 2, 1980 (45FR44926). The
major modification to the interim regulation was to delete the
net precipitation provisions and allow a constant discharge of
process wastewater from all refiners regardless of location and
subject them to mass limitations. '

In the March 1984 rulemaking (49FR8742) EPA promulgated
modifications to BAT, NSPS, and PSNS for this subcategory
pursuant to the provisions of Sections 301, 304, 306 and 307 of
the Clean Water Act as amended. This supplement provides a
compilation and analysis of the background material wused to
develop these effluent limitations and standards. = The BPT
regulations which were promulgated in 1980 remain unchanged, and
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are discussed later for 1nformatlon purposes.

The primary electrolytlc copper reflnlng subcategory 1s comprlsed
of 14 plants. Of the 14 plants, three discharge directly to
rivers , lakes and streams; none discharge indirectly through
publicly owned treatment plants (POTW), and 11 achieve zero
discharge of process wastewaters.

EPA first studied the primary electrolytic copper refining
subcategory to determine whether differences in raw materials,
final products, manufacturing processes, equipment, age and size
of plants, and water usage required the development of separate
effluent 1limitations and standards for different segments of the
subcategory. This involved a detailed analysis of wastewater
digscharge and treated effluent characteristics, including (1) the
sources and volume of water used, the processes employed, and the
sources of pollutants and wastewaters in the plant; and (2) the
constituents of wastewaters, including toxic pollutants. :

EPA also identified several distinct control and treatment
technologies (both in-plant and end-of-pipe) applicable to
primary electrolytic copper refining. The Agency analyzed both
higstorical and newly generated data on the performance of these
technologies, including their nonwater quality environmental
impacts (such as air quality impacts and solid waste generation)
and energy requirements. EPA also studied various flow reduction
techniques reported in the data collection portfolios (dcp) and
plant visits.

Engineering costs were prepared for each of the control and
treatment options considered for the subcategory. These costs
were then used by the Agency to estimate the impact of
implementing the various options on the subcategory. For each
control and treatment option that the Agency found to be most
effective and technically feasible in controlling the discharge
of pollutants, the number of potential closures, number of
employees affected, and impact on price were estimated. These"
results are reported in a separate document entitled Economic
Impact Analysis of Effluent Limitations Guidelines and Standards-
for the Nonferrous Smelting and Refining Industry.

Based on consideration of the above factors, EPA identified
various control and treatment technologies which formed the basis
of BAT, and selected control and treatment appropriate for each
set of standards and limitations. The limitations and standards

for BPT, BAT, NSPS, and PSNS are presented in Section II.

For BAT, the Agency has built upon the primary electrolytic
copper refining - BPT basis by adding in-process control
technologies which include recycle of process water from air
pellution control and metal contact cooling wastewater streams.
Filtration is added as an effluent polishing step to the ' end-of-
pipe treatment. .For one plant, sulfide precipitation and pressure
filtration 1is added before lime precipitation and sedimentation
to assure achieving the performance of lime, settle, and filter
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technology. To meet the BAT effluent limitations based on this
technology, the prlmary electrolytic copper refining subcategory
is estimated to incur a capital cost of $0.266 million (1982
dollars) and an annual cost of $0.171 million (1982 dollars).

The best demonstrated technology (BDT), whlch is the technical
basis of NSPS, is equivalent to BAT. 1In selecting NSPS, EPA
recognized that new plants have the opportunity to implement the
best and most efficient manufacturing processes and treatment
technology. As such, the technology basis of BAT has been
determined as the best demonstrated. technology. :

. The Agency 1is not promulgatlng pretreatment standards for
existing source (PSES) since there are no indirect discharging
plants in the primary electrolytic copper refining subcategory.
The technology basis for pretreatment standards for new sources
(PSNS) is the best demonstrated. As such, the PSNS are identical
to NSPS for all waste streams. .
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SECTION II
CONCLUSIONS

EPA has divided primary copper plants into .two subcategories:
“the primary copper smelting subcategory and the primary
electrolytic copper refining -subcategory. The primary
electrolytic copper refining subcategory has been divided into
five subdivisions for the purpose of effluent 1limitations and
standards. These subdivisions are:

(a) Anode and cathode rinse,

(b) Spent electrolyte,

(c) Casting contact cooling, '

(d) Casting wet air pollution ‘control, and
(e) By-product recovery.

EPA promulgated BPT effluent 1limitations for the primary
electrolytic copper refining subcategory on July 2, 1980
(45FR44926) as Subpart E of 40 CFR Part 421. No modifications
are now being promulgated for the 1980 BPT.

BPT effluent 1limitations for the primary electrolytic copper
refining subcategory were promulgated based on the performance
‘achievable by the application of chemical precipitation and
sedimentation (lime and settle) technology. The following BPT
effluent limitations were promulgated for existing sources:

Effluent Limitations
: . AVerage of Daily Values
Pollutant or - Maximum for for 30 Consecutive
Pollutant Property Any One Day .Days Shall not exceed -

Metric units, kg/kkg of product;
English units, lbs/l 000 1b of product

Total Suspended Solids 0.100 0.050

Copper 0.0017 _ 0.0008
Cadmium , 0.0006 0.00003
Lead ' 0.0006 0.00026
Zinc 0.0012 0.0003
pH Within the range of 6.0 to 9.0

EPA has amended BAT effluent limitations based on the performance
achievable by the application of in-process flow reduction and
end-of-pipe . treatment technology consisting: of chemical
precipitation, sedimentation, and multimedia filtration (lime,
settle, and filter) technology. The £following - BAT effluent
limitations are promulgated for existing sources:
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(a) Casting Contact Cooling

Pollutant or Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of copper cast
English Units - lbs/million lbs of copper cast

Arsenic 0.692 0.309
Copper 0.638 0.304
Nickel 0.274 0.184

(b) Anode and Cathode Rinse

Pollutant or Maximum for ' ‘Maximuﬁ for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of cathode copper procuction
English Units - lbs/million 1lbs of cathode copper
production

Arsenic . 0.000 | 0.000
Copper 0.000 0.000
Nickel 0.000 0.000

(c) Spent Electrolyte

Pollutant or Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of cathode copper production‘.
English Units - lbs/millions lbs of cathode copper
production

Arsenic . 0.068 ‘ 0.031
Copper 0.063 0.030
Nickel 0.027 0.018

(d) Casting Wet Air Pollution Control

Pollutant or Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of casting production
English Units - lbs/million lbs of casting production

Arsenic 0.000 0.000
Copper 0.000 0.000
Nickel 0.000 0.000
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(e) By-Product Recovery

Pollutant or - Maximum for : Maximum for - _
Pollutant Property Any One Day Monthly'Average~"

"Metric Unlts - mg/kg of product recovered from
electrolytic slimes processing

Engllsh Unlts - lbs/million 1lbs of product recovered
from electrolytic slimes proce551ng

Arsenic - 0.000 0.000

Copper , 0.000 ‘ 0.000
Nickel : . 0.000 .~ 0,000

NSPS are promulgated based on the performance achlevable by the
appllcatlon of chemical precipitation, sedimentation, = and
multimedia filtration (lime, settle, and filter) technology and
in-process flow reduction control methods. - The following
effluent standards are promulgated for new sources: :

(a) Casting Contact Coolihg

Pollutant or Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

. ‘Metric Units - mg/kg of copper cast
English Unlts - lbs/million lbs of copper cast

Arsenic ' 0.692 ~ 0.309

Copper - 0.638 v 0.304 -
Nickel 0.274 _ 0.184

TSS 7.470 5.976

pH Wlthln the range of 7.0 to 10.0

at all times

(b) Anode and Cathode Rinse

Pollutant or Maximum for Maximum for
Pollutant Property Any One Day - Monthly Average

Metric Units - mg/kg of cathode copper production
English Units - lbs/million lbs of cathode copper

production
Arsenic ' 0.000 0.000
Copper : 0.000 0.000
Nickel _ 0.000 0.000
TSS ‘ 0.000 0.000
pH Within the range of 7.0 to 10.0

at allvtimes
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(c) Spent Electrolyte

Maximum for
Monthly Average

Maximum for
Any One Day

Pollutant or
Pollutant Property

Metric Units - mg/kg of cathode copper production
English Units - lbs/million lbs of cathode copper

productlon ‘
Arsenic - 0.068 0.031
Copper 0.063 ‘ 0.030
Nickel ‘ 0.027 0.018
TSS , 0.735 0.588
pPH Within the range of 7.0 to 10.0

‘at all times

(d) Casting Wet Air Pollution Control

Maximum for
Monthly Average

Maximum for
Any One Day

Pollutant or
Pollutant Property

Metric Units - mg/kg of copper casting‘production
English Units - lbs/million lbs of copper casting

- production
Arsenic 0.000 0.000
Copper 0.000 0.000
Nickel 0.000 0.000
TSS 0.000 0.000
pH Within the range of 7.0 to 10.0

at all‘times

(e) By-Product Recovery

Maximum for
Monthly Average

Maximum for
Any One Day

Pollutant or
Pollutant Property

Metric Units - mg/kg of product recovered from
electrolytic slimes processing

English Unlts - lbs/million 1lbs of product recovered
from electrolytic slimes processing

Arsenic 0.000 0.000
Copper 0.000 0.000
Nickel 0.000 0.000
TSS 0.000 0.000
pH Within the range of 7.0 to 10.0

at all times

EPA is not promulgating pretreatment standards for existing
sources (PSES) in the primary electrolytic copper reflnlng
subcategory since there are no existing indirect dischargers in
this subcategory.
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PSNS are promulgated based on the performance achievable by the
application of chemical precipitation, ‘sedimentation,  and
multimedia filtration (lime, settle, and filter) technology and
in-process flow -reduction control ‘methods. The following
pretreatment standards are promulgated for new sources: '

(a) CaStihg Contact Cooling

Pollutant or Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

. Metric Units - mg/kg of copper cast
English Units - lbs/million lbs of copper cast

Arsenic 0.692 0.309
Copper - 0.638 A 0.304

Nickel 0.274 0.184

(b) Anode and Cathode Rinse

Pollutantlor I Maximum for Maximum for
Pollutant Property Any One Day @ ' Monthly Average

Metric Units - mg/kg of cathode copper ptoduction
English Units - lbs/million lbs of cathode copper

production
Arsenic ‘ : 0.000 0.000
Copper 0.000 0.000
Nickel | 0.000 0.000
(c) Spent Electrolyte
Pollutant or - Maximum for Maximum for
Pollutant Property - Any One Day Monthly Average

Metric Units - mg/kg of cathode ‘copper production
‘English Units - lbs/million 1lbs of cathode copper

7 production
Arsenic : ' - 0.068 . 0.031
Copper 0.063 0.030.
Nickel 0.027 . 0.018
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(d) Casting Wet Air Pollution Control

Pollutant or Maximﬁm for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of caéting production
English Units - lbs/million lbs of casting production

Arsenic . 0.000 ‘ 0.000
Copper 0.000 0.000

Nickel 0.000 . . 0.000 -

(e) By-Product Recovery

Pollutant or Maximum for Maximum for
Pollutant Property . Any One Day Monthly Average

Metric Units - mg/kg of product recovered from
: electrolytic slimes processing
English Units - lbs/million lbs of product recovered
from electrolytic slimes processing

Arsenic 0.000 ‘ 0.000
Copper 0.000 0.000

Nickel 0.000 0.000
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SECTION III
SUBCATEGORY PROFILE

This section of the primary electrolytic copper refining
supplement describes the raw materials and processes used in
electrolytically refining copper bearing raw materials to produce
pure (99.99%) copper and presents a profile of the primary
electrolytic copper plants identified in this study.

'DESCRIPTION OF PRIMARY COPPER PRODUCTION

The manufacturing of copper from copper sulfides through
pyrometallurgical processes usually produces a raw metal product
which must be further refined before use. Hydrometallurgical
processes are also used to process copper concentrates and this -
is the chief process used to process copper oxide, but it also
may be used to process copper sulfides. The products from both
pyrometallurgical and hydrometallurgical processes ' require
further refining. The commonly used steps in electrolytic
refining are tabulated below. .

Primary Electrolytic Refining

1. Electrolytic refining
2. Electrowinning

3. Casting :
4. By-product recovery

In addition to the smelting and refining of copper, several
facilities also recover precious metals from insoluble wastes
(anode slimes) generated during electrolytic refining. Precious
metals present within the slimes may include silver, selenium,
tellurium, gold, platinum, and palladium. Recovery of these
metals from refinery wastes will be discussed with emphasis on
sources of wastewater within each recovery process.

RAW MATERIALS

There are approximately 160 known copper minerals, about a dozen
of which are commercially important. The most important copper
ores in the United States are chalcopyrite, chalcocite,
covellite, chrysocolla, bornite, cuprite, and malachite. These
are either sulfide, silicate, or oxide ores. Most of the copper
ore processed in the United States is a copper sulfide. At the
. mine site, copper bearing ore is concentrated into copper sulfide
which forms the main raw material for copper smelting.

Roasting, smelting, converting, fire réfining and casting of the
blister copper from copper bearing ores is discussed in the
Primary Copper Smelting Subcategory Supplement. .

ELECTROLYTIC REFINING
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More extensive refining of .copper is usually necessary if it is
to be used in electrical applications. By using electrolysis,
the copper can- be refined to a purity of 99.98 percent or
greater, and the precious metals contained as impurities in the
copper can be recovered. Fire refined or blister copper from the
smelting operation, sulfuric acid, and copper sulfate are the
principal raw materials used in electrolytic refining. For use
in a refinery, blister copper is cast into anodes which are
rectangular plates with lugs or hooks on two corners used for
hanging. Each anode weighs approximately 460 pounds-.

At the refinery, anodes and starter sheets of refined copper are
suspended 1in solutions of sulfuric acid and copper sulfate.
Through electrolysis, positive copper ions from the anode migrate
through the copper sulfate-sulfuric acid medium and are deposited
on the starter sheet which has become the cathode. To drive the
reaction, an electric current is passed through each cell. The
migration of the copper ion takes place through the following
anode-cathode reaction:

Anode: Cu ===-> “Cu2+ + 2e
Cathode: Cu2+ ——— 2e + Cu

Impurities released 1nto the electrolyte elther go into solution
or settle to the bottom of the tank. The electrolyte is
continuously circulated through the system of cells with a small
slip stream . removed for purification to control the amount: of
dissolved solids. Those impurities settling to the bottom of
each tank are commonly referred to as anode slimes and are
removed from the bottom of each cell. Further processing of the
slimes may be done on site to recover the precious metals
contained within the slime as a by-product of copper refining or
they may be sold to outside reflners.

After approximately two weeks, when the cathodes reach a
designated' size, generally 180 pounds, they .are removed and
rinsed. Another set of starter sheets is inserted with the
anodes for another two week period. At the end of the second
cycle, both the cathodes and anodes are removed. The anodes are
not completely consumed, but if they were left in the cell they
soon would break, falling into the cell and short-circuiting it.
Scrap anodes may be rinsed and then returned back to anode
casting. The cathodes are either sold and shipped with no
further refining, or they are cast into wire bar, ingots, or
billets for copper forming operations. A block diagram
illustrating the electrolytlc refining process is shown in Figure
III-1 (page 1121). .

In a cell, the number of anodes and cathodes is dependent on the
size of the cell and the spacing between anodes and cathodes.
Normally an electrolytic cell contains 30 to 40 anodes ' and .
cathodes. In a tank house, the number of cells 1is usually
between 1,000 and 2,000. Circulation of the electrolyte is done
to prevent separation of the sulfuric acid and copper sulfate.
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The electrolyte is removed from the top of each cell and
introduced into the bottom of the next cell. The electric
current passing through each cell moves from anode to cathode in
the cell, and is then transmitted to the next cell through the
support bars.

ELECTROWINNING

As mentioned earlier, a slip stream of electrolyte is removed
from the tank house for purification. Removal of soluble
impurities and excess copper in the electrolyte must - be
controlled to maintain an optimum .,refining process. Significant
soluble impurities are nickel and arsenic; however, the major
impurity ‘in the anode copper is copper oxide, Cuj0. When
copper oxide 1is  released into the electrolytic solution, it
reacts with the sulfuric acid forming copper sulfate:

Cuz0 + HyS04 =----> CuSOl4 + Cu + H30

As the copper sulfate concentration approaches saturation, it
will begin to precipitate and settle to the bottom of the tank.
The copper molecule released into the solution when copper oxide
reacts with the sulfuric acid settles to the bottom of the tank
because it is not electrically charged. Impurities settling to
the bottom of each tank are removed for further processing to
recover precious metals.

Processing the spent electrolyte is accomplished with various
methods, but the most popular uses a two-stage process. In ' the
'first step, commonly referred to as electrowinning, copper is
removed from solution by electrolysis in much the same way as was
done in the tank house. The major difference 1is that an
insoluble anode, such as lead or iron, is used. Copper is forced
out of the solution and plated onto a cathode. . This process uses
two to three liberator cells connected in a series. 1In the first
cell, the cathode copper is of high purity with slight 1lead
contamination and may be used with no additional refining. As
the copper concentration in the electrolyte decreases, ‘the purity
of the copper cathode also decreases. Recovered copper from the
last two 1liberator «cells is returned for smelting or anode
casting, depending on the purity. '

The 1last 1liberator cell must be hooded to control arsine gas,
AsH3. As the copper is.depleted from the spent electrolyte,
arsenic begins to react with hydrogen. Hoods above the cell
collect this poisonous gas and disperse it safely to the
atmosphere. The arsenic that does not escape as arsine gas is
collected as a sludge and returned to the smelter.

The spent electrolyte 1is now composed of nickel sulfate and
sulfuric acid. Through evaporation, the decopperized solution is
concentrated and then cooled. As the solution cools, nickel
sulfate 1is precipitated, leaving what is known as black acid.
The acid is usually recycled back to the refining process, but it
may be used for leaching operations or fertilizer manufacture.
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Wastewater generated from copper refining is due to cathode and
anode rinse water and the discharge of spent  electrolyte.
Normally the anodes and cathodes are rinsed above the
electrolytic cells so that the rinse water is captured in the
electrolytic cells. Discharge of spent electrolyte is not
generally practiced since the electrolyte can be recycled to the
refining process after electrowinning. One hundred percent reuse
of the spent acid after treatment 1is site-specific. The
" magnitude of impurities in the electrolyte is a function of the
raw material. Those plants containing low nickel values have
difficulty recycling spent acid. If the nickel concentration is
allowed to increase so that nickel sulfate can be recovered,
other impurities increase in the electrolyte which affect product
quality. Currently one of the 14 copper refiners discharges
spent electrolyte. Although a wet scrubber could be used to
control arsine gas, no plant reported use of wet scrubbers for
this purpose.

CASTING

Casting is the final step for copper refining. Electrolytic
copper. is cast into wire bar or billets for eventual use in the
forming processes. Wastewater associated with casting is due
primarily to furnace scrubber liquor and casting contact cooling
water. One plant currently is using a wet scrubber to control
air pollution emissions from its casting furnaces. There are
nine plants that discharge casting contact cooling water. :

BY-PRODUCT RECOVERY

Many of the impurities found within blister copper have economic
value and may be recovered as a by-product of the electrolytic
copper refining process. During electrolysis, impurities present
in the anode are released into solution. The soluble impurities
include arsenic and nickel, while those that are not soluble, and
settle to the bottom of the tank, include silver, selenium,
tellurium, gold, platinum, and palladium. For a facility ¢to
recycle its spent electrolyte after electrowinning, the
concentration of the nickel sulfate must be reduced to insure
optimum operating conditions in the tank house.

Six plants reported in their dcp recycling 99 percent or more of
their electrolyte. At the same time, there were six plants that
reported processing slimes on site to recover precious metals.
Three plants currently operate by-product recovery processes. In
the discussions that follow, a brief description of the methods
used to recover these metals and the wastewater generated from
their recovery will be presented.

Nickel Sulfate Recovery

The bleed stream removed from the copper electrolytic tank house
is composed primarily. of sulfuric acid, copper sulfate, and
nickel sulfate. Removal of copper sulfate from the electrolyte,
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as discussed earlier, is similar to the copper refining process
in that electrolysis is used. The major difference, however, is
an insoluble anode replaces the copper anodes used in the tank
house. The decopperized solution still contains nickel sulfate,
among others, as an impurity. Removal of the soluble nickel is
accomplished = through partial evaporation to initiate the -
precipitation of nickel sulfate. The spent electrolyte can then
‘be recirculated back to the tank house or sold for use in the
manufacture of fertilizer. The nickel sulfate may be marketed
with no further refining, or a vacuum crystalllzer may be used to
produce a more refined product.

Noncontact wastewater generated from the recovery ef nickel
- sulfate occurs if a barometric condenser is used when additional
refining takes place. . :

Silver Recovery

As mentioned earlier, anode slimes removed from the bottom of the
electrolytic cells contain varying amounts of precious and base
metals, specifically silver, selenium, tellurium, gold, platinum,
palladium, and copper. The principal component of the slimes is
copper, which may account for as much as 30 percent of the slime.
Preliminary treatment of the slime to remove copper is essential
to enhance the silver recovery process. .. To begin, the slime  is
passed through a trammel screen to remove copper sulfate
precipitate. The slime 1is fed into a revolving cylindrical
screen (trammel) at one end, the copper sulfate drops through the
holes, and the slime 1is delivered at the other end. The
remaining copper is leached from the slime using a variety of
methods such as sulfuric acid, hexavalent chromium, or
solubilizing the copper and leaching with water. The leachate is
then returned to the electrowinning process to recover the
copper. - The remaining slime is filtered and pressed to form. a
cake for further processing . in a cupel furnace. A cupel furnace
is a small scale reverberatory furnace that is refractory 1lined
with heat supplied. between the roof and charge.

As shown in Figure III-2 (page 1122),,pressed, filtered slimes
and fluxes (iron, silica, and limestone) are charged to a cupel

furnace. Impurities react with the fluxing agents, forming slag,
and are removed from the top of the furnace. Dore, the remaining
metallic material, is approximately 95 percent silver, while the
soda slag consists prlmarlly of selenium and tellurium. ‘Also
removed from the furnace 1is a slag containing recoverable
concentratlons of lead which are sent to a lead smelter. :

Durlng the silver smeltlng operation, selenium VOlatlllZES and
leaves the furnace with the off-gases. Consequently, wet
scrubbers are used to capture the selenium and return it for
further processing as described later. ‘

One plant charges anode slimes directly to kilns after removing

the copper sulfate with filters.  In the kilns, the =slimes are
fused and selenium volatilizes. Wet scrubbers capture the
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selenium for further processing. This plant also uses a wet
scrubber to control sulfur dioxide (SO3) fumes in the kiln off-
gases. The plant discharges the scrubber wastewater to its
wastewater treatment plant but the £flow is negligible when
compared to other plant flows. Copper 1is 1leached £from the
"fused" slimes, as described above, and charged to a cupel
furnace to produce dore. Wet scrubbers are used on the dore
furnace to recover precious metal particulates that may be
present in the off-gases. The scrubber water is recycled to the
copper leaching operation.

An. electrolysis process is used to recover silver in the dore
metal. In this electrolytic process, dore is cast into anodes
approximately 20 inches square and one inch thick. . Several
anodes are suspended in an electrolytic medium consisting of
copper nitrate and silver nitrate. Each anode is suspended on
glass rods with a filter basket suspended under the anodes. In
this configuration, the bottom of the cell becomes the cathode
where silver crystals form. Gold slimes released into the
solution are captured in the filter basket and removed for
further processing. Silver crystals forming on the bottom of the
cell are removed every three to four hours, washed, and then cast
into silver bricks using an induction furnace.

Wastewaters are usually not discharged from this process because
each potential waste stream contains economically important
quantities of silver, selenium, and tellurium. The silver
nitrate used as the electrolyte medium is recycled, while the
cupel furnace or fusion kiln scrubber liquors contain
approximately one half the selenium present in the charge.
Consequently, the scrubber liquor is used during the processing
of the soda slag to extract the selenium and tellurium present in
the scrubber 1liquor and slag. However, there are two waste
streams currently discharged to treatment at one copper plant.
Contact cooling water used during the casting of dore anodes is
sent to a central wastewater treatment plant. Also, wastewater
from the fusion kiln SOy scrubber is treated at the same
facility.

Gold Recovery

Gold slimes captured in the silver electrolytic cells are
processed in bench-scale operations through leaching with hot
sulfuric acid to remove any residual silver entrained in the
slime. The gold is recovered either electrolytically or wusing
dissolution and precipitation steps. In the electrolytic method,
gold is refined in a heated electrolytic cell wusing a silver
chloride medium as shown in Figure III-3 (page 1123). Impurities
present at this stage include platinum and palladium slimes,
which are recovered by further processing. An induction furnace
is used to melt and cast the gold which is approximately 99.9
percent pure.

The potential for wastewater in this process is due primarily to

spent leachate from the preliminary silver preleaching step. =
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Spent leachate is treated through cementation to recover minor
amounts "'of silver and gold. Since this is a small scale
operation, the volume of leachate is negligible and will not
affect the design or performance of the plant treatment system.

In the prec1p1tat;on method, the solids containing gold are
dissolved in aqua regia (one part concentrated nitric acid and
" three to four parts hydrochloric acid). Aqua regia is the only
known reagent that dissolves gold. The gold is precipitated from
solution with sulfur dioxide or chlorine gas. Gold precipitate
is removed from solution by filtration. The filtrate, which
contains palladium and platinum, is further processed. The gold
solids are cast into anodes to - be further refined
electrolytically. The purified gold is collected on cathodes
which are then melted and cast in an induction ' furnace. Spent
electrolyte and water used to wash cathodes is reused in the
electrolytic cell or treated and recycled as makeup water.

Palladium Recovery

Slimes from gold electrolytic separation and solutions from gold
precipitation steps contain recoverable amounts of palladium and
platinum. Palladium is usually recovered first, using either an
electrolytic separation or a dissolution and precipitation method
as shown in Figure III-4 (page 1124). The electrolytic method is:
similar to the electrolytic separations used for silver and gold.
Palladium and platinum slimes from the gold electrolytic cell are
melted and cast into anodes. Palladium is then collected on a
cathode in another electrolytic cell and the platinum is released
into solution. The palladium cathodes are melted and cast as
final product. Platinum slimes are captured at the bottom of the
. cell and further processed. Spent electrolyte is reused in the
electrolytic cell or reprocessed in the copper slimes leaching
step descrlbed above. ‘

In the precipitation method, palladium and platinum are recovered
by precipitating them as palladium and platinum chloride, usually
using ammonium ' chloride. Filtration is used to separate the
precipitates from the non-precious metals solution, which is
treated and reused at the one plant with this process. The
filter cake is then dissolved in solution with chlorine gas or
hydrochloric acid. The  platinum remains as' a solid and is
removed for further processing. The palladium is purified using
a series of dissolution and precipitation steps. Palladium 1is
precipitated from solution with hydrochloric acid and separated
by filtration, The filtered metal may be washed to remove
residual acid and impurities., Ammonium hydroxide is then used to
dissolve the metal and the precipitation and filtration steps are
repeated. When palladium of sufficient purity is obtained, the
metal is calcined, then crushed or ground into powder.

The sources of wastewater from this process ~ are the
precipitation, filtration, and washing steps. At the  plant
currently using this process, these solutions are treated . and
"reused as makeup water for other processes. This plant uses a
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wet scrubber to control acid and base fumes from the dissolution
and precipitation steps. The same scrubber controls fumes from
the platinum precipitation process. The scrubber wastewater is
neutralized and reused in other plant processes.

Platinum Recovery

Platinum is recovered from slimes from palladium electrolytic
separation and from impure platinum precipitated in the palladium
precipitation process. Figure III-5 (page 1125) schematically
depicts the two methods used for platinum recovery. Platinum
from slimes is usually recovered in an electrolytic cell. Slimes
are melted and cast into anodes. The electrolytic process
results in platinum cathodes which are melted and cast as
platinum metal. Spent .electrolyte and cathode wash water are
p0381b1e sources of wastewater. However, this water is recycled
within the cell or reprocessed in the copper sllmes leaching step
descrlbed above.

Impure platinum precipitated in the palladium precipitation
process is purified through a series of dissolution and
precipitation steps, much like palladium. PFirst, impurities and
residual palladium are dissolved with a hydrochloric and nitric
acid mixture. Following filtration and washing, the filtrate is
sent to the palladium recovery process. The filter cake, which
contains platinum, is dissolved with hydrochloric acid. Ammonium
chloride is then added to precipitate platinum chloride. The
platinum chloride 1is filtered and washed. The filter cake is
calcined, ground, and recalcined to form the final platinum
product.

Wastewater generated at the one plant currently using which
process consists of supernatant, filtrate, and wash water from
the precipitation and filtration steps. This wastewater is
treated and reused in other plant processes. This plant uses a
wet scrubber to control acid and base fumes from the platinum
dissolution and precipitation steps. The same scrubber is used
on the palladium precipitation process. The scrubber wastewater
is neutralized and reused in other plant processes.

Selenium Recovery

As discussed earlier, volatile selenium gas escaping from the
cupel furnace or fusion kiln is collected with wet scrubbers.
This scrubber liquor is acidified with nitric acid and mixed with
ground soda—-niter slag (NaNO3) from the cupel furnace containing
selenium and tellurium. When these two materials are mixed,
tellurium precipitates as TeOy and is removed for further
processing. The remaining solution is neutralized and then the
selenium is precipitated by adding hydrochloric acid, sulfuric
acid, steam, and sulfur dioxide. The selenium precipitate is
filtered, dried, and marketed. Spent and dirty solution from the
precipitation and filtration of selenium is treated with sulfuric.
acid, hydrochloric acid, and sulfur dioxide to precipitate 1low
grade selenium which 1is returned to the cupel furnace. An
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illustration of this process is shown in Figure 1III-6 (page
1126)0 ' . ’ ’

Spent solutions are generated from the . precipitation and
filtration steps. Specifically, spent solution after selenium
precipitation and filtration, and sludge removal from - the
selenium scrubber 1liquor are possible sources of wastewater.
This waste water 1is recycled to recovery processes, such as
copper slimes leaching, or treated and reused in other plant
processes. ~ ' '

One plant operates a wet scrubber to capture metal particulates
in the selenium drier off-gases. The scrubber wastewater. is sent
to the copper slimes leaching operation for metals recovery.

Tellurium Recovery

During the processing of selenium, tellurium is precipitated as
TeO2 and removed from the selenium recovery process. Shown in
Figure III-7 (page 1127) is a schematic of the tellurium recovery
system. As can be seen in this diagram, Teoz goes - through a
series of pH adjustments to remove impurities. The first of
these is a caustic leach designed to remove any residual copper.
Another pH adjustment is performed to neutralize the tellurium
bearing alkaline solution and precipitate tellurium as TeO3. At
this point, TeO, can be either marketed with no further refining
or refined Ffurther through electroly31s to produce tellurium
metal. o g :

Wastewater generated in the tellurium processing cycle consists
primarily of washing TeOj after precipltatlon with sulfuric acid.
Spent electrolyte from electrolysis is normally 1n a closed loop
with a preceding caustlc leach step. ‘

SUMMARY OF WASTEWATER SOURCES

In summary, the principal uées of - water in the primary
electrolyic copper refining subcategoryr are due to  five
processes: : . ‘ C

1. Anode and cathode rlnse water,
2, Spent electrolyte,

3. Casting contact cooling,

4, Casting scrubber, and

5. By—-product recovery.

There are other wastewater streams associated with the refining
of primary electrolytic copper. These wastewater streams include
electrowinning arsine wet air pollution control, maintenance and
cleanup water, and storm water runoff. These waste streams are
not considered as a part of this rule making. EPA believes the
flows and pollutant loadings associated with these waste streams .
are insignificant relative to the waste streams selected and . are
best handled by the appropriate permit authority on a ' case-by-
case basis under the authority of Section 402 of the Clean Water
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Act.

AGE, PRODUCTION, AND PROCESS PROFILE

The primary electrolytic copper industry consists of 14 refining
operations. The location and discharge status of the primary
electrolytic copper refining locations are shown in Figure 1III-8
(page 1128). In some cases both smelting and refining operations
are found at or near the same site. As a rule, however, smelters
are located near copper mines and mills in the Southwest, and
electrolytic refineries are either found near smelters or near
maritime centers.

Table III-1 (page 1119) shows the average age of the electrolytic
refiners as 30 years. As seen in Table III-2 (page 1120) the
average electrolytic refining plant production is 115,000 tons
per year of electrolytic refined copper. The six electrolytic
refineries processing anode slimes produce an average 11.5
million troy ounces of silver, 243,000 troy ounces of gold,
72,200 pounds of selenium, 221,000 pounds of tellurium, and
73,000 pounds of platinum and palladium per year.

As shown in Table III-1l, there are three direct discharging and
11 zero discharging copper refiners. Table III-3 (page 1120)
presents a summary of the number of facilities with a reported
process and the number of facilities generating wastewater within
that process. Table III-3 shows five facilities generating
wastewater from electrolytic refining. All 14 primary
electrolytic copper refineries considered in this rulemaking have
the potential to discharge spent electrolyte. However, five of
these plants generate wastewater by rinsing anodes when they are
removed from the electrolytic cells.
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TABLE III-1
INITIAL OPERATING YEARS (RANGE) SUMMARY OF PLANTS IN THE

"PRIMARY  ELECTROLYTIC COPPER REFINING SUBCATEGORY
BY DISCHARGE TYPE

Electrolytic Copper Refining Plant Age Range (Years)

1983- 1972- 1967- 1957- 1947- 1937- 1917- Before
1973 - 1968 1958 1948 1938 1918 1903 1903

Discharge o

Type 0-10 10-15 l5—25 25-35 35-45 45-65 65-80 80— +
Direct . - 1 2 - - - - -
Zero :2‘ - 1 2 - 1 1 -
Total = 2 1 3 2 0 1 1 0
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TABLE III-2

PRODUCTION RANGES FOR
PRIMARY ELECTROLYTIC COPPER REFINING PLANTS

(tons/yr)
Production (1976) | ﬁﬁmber of
Range Copper Refiners

0 - 50000 3
50000 - 100000 2
100000 - 150000 0

150000 - 200000 2.
200600 - Above 2
NR 5
TOTAL PLANTS 14

TABLE III-3

PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY
SUMMARY OF PROCESSES AND ASSOCIATED WASTE STREAMS

No;‘df Plants

No. of Plants Reporting Generating
Process With Process Wastewater*
Electrolytic Refining 14 5
Casting | 19 17
Casting Air bollution Control 3 | “1
By-Product Recovery 3 3

* Through reuse or evaporation practices, a plant may generate
wastewater from a particular process but not discharge it.
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a




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY  BECT - III

Adr
Bliscer Copp - i Pols
vy ¥ ¢
P de Furnace
Water
A
Casting Wastevater
Cooling
Anodes
Cathode Shaets
y v
Ilectrolyta Bleed Elecetrolytic Serip Anodes
Call
i Slimes to By=Product Recovery
Hstar ' ’
Cathodss
A L A
. ) Cachode WUastewvacer .
O‘_____' Electrowinniog Rinse -
Copper
‘ - I N . . o v
Decopperized Electrolyte
Maleing
n - Furnacs
Centrifuse _-(P
. Black Actd
Watar
{ Coke I
}
$ Casting Wastewstor >
Dryer | Cooling ‘
Y !
uxso,. ' Copper
Altarnzte Use Products
or Disposal

FIGURE III
PRIMARY ELECTROLYTIC COPPER REFINING PROCESS

1121




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY  SECT - III

Gases and dust to Selenium,®

Electrolytic Slimes

Copper
Recurned to|
Rafinery

1

Lesaching of
| Slimes co Remova

Cupel
Py

Tellurium Recovary Circuit

Gold Ssnd Containing e

Gold, Placimm and
Palladium to Purther
Traatment

Casting of Anodas{

Copper Fluxes (Irem, Silica, and Limestone)
[ /

=% Slag to Lead Smelter

== Soda Slag Comtaining Selenium, Tellurium,
Silver, and Gold to Selenium~-Tellurium
Recovery Circuit

A

\ Electrolyce fpmm e erde Actid
Preparation

[ Copper

Silver Nitvate~Copper Nitrate Solutiom

Electrolytic Separation of

Gold and Silver

Silver Crystals

A A

L

Induction
Furnace

l

Silver
Bars

FIGURE III-2
SILVER BY-PRODUCT RECOVERY PROCESS

1122

Silver Anode
Scrap




PRIMARY ELECTROLYTIC ',COPPER REFINING SUBCATEGORY  SECT = III

Dore Metal Anodes
to Cupel Furnace

}

Electrolytic
SLIVET  ginammnd Separation of
Gold and
Silver

Gold Mud, Plus Silver, Palladium, and Plstioum

A

Silver Nitrate Solution to - | Washing and
Eleccrolytic Cells ) Screening
Solids .
e LECTROLYTIC MFTHOD , PRECIPITATION METHOD
2 p.
Bot Water Leaach
Pileracion, Bot Sule |SA9YSE g Minor Recovery of . ‘t;;:zm! loric Aot~ Dissolution
furic dcid Leack, Silver and Gold by - and Rieric Acid) -
Water Wash Cemsntation
\ 4
Sulfur Dioxide OFT g Preacipitaticn
Chlorine Gas
h 4 <
Gold Anod i ' Ptitrste to
i TR aad
Casting 3 elom —.;h:tm?-
casging
Gold
A
- Gold Anodse
Casting
Gold Ancds. Scrap
Y 4
Electrolytic Separa- Dectrol Spent Electrolyte
- yeic N
T e | RS e
Matals . to Copper Leachisng
Palladium and L,___. : .
Placinum Slimes Gold Cathodes
Gold Cathodes o
p

A

Induction Furnace
Melting and
Casting

1

Gold

FIGURE III-3
GOLD BY-PRODUCT RECOVERY PROCESS

1123




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY "SECT - III

ELXCTROLYTIC METHOD PRECIPTTATION METHOD
Slimes from Cold
. . Solution from Gold
ectrolytic Ssparation Refining Operation
Asode Casting | Amcpiua Chloride —=—ps Precipitation
A
: ) Nouprecious
Vater em———is ?u";:::‘ sod Mazals Soluciocn
Anode
Scrap
Chlorine/Rydro— { Precipitats to
) ulorie Acid w————tt  Dissolution e 2 PO Re=
[ fining
Spent Klscrrolyte
o8 Coppar Lasachingge :loemlymg :
° ,
! i
s s Pwuﬂwﬂuu e Bydrochloric Acid ept Precipitacion
to Further Proe == Flacinum Slimes - .
cssaing Wastewater
Trested and
‘ Raused
Hater ewmemps Filtration and
Wash
Assouiom Hydroxide<=—3n  Dissclution
Palladiun
Cathodes
, Y
Melting amd
Casting Bydrochloric Acid ™% Precipitation.
Wastewater
- Traated and
Reused
UOLRL eyl TiltTation and
Wash
Palladse v
Calcination
Crushing/
Grinding -
Palladium

FIGURE III-4
PALLADIUM BY-PRODUCT RECOVERY PROCESS

1124




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY . SECT - III

ELECTROLYTIC METHOD . PRECIPITATION METROD
Slimes from Palladium L Izplire Placinum
Eleccrolytic Separation from ‘Pallsadium Procsss
Ancde Cascing Bydrochloric Acidle—dy Dissolutica
Nivric Acid '
Wacer wumowadw  Plltracion it $01ution to
' Palladiue
Anode Procassing
Serap
Bydrechloric Acidle..gi Dissolucion
Hater )
. 2
Spent Elsctrolyte Klectrolyeic
to Copper Lasch= ¥ Call e Ammoniom ChloTide gl proctpitation
! Wascewater
Trasted aad
Reused
£ 83
mﬂx m":t? u
Calcinaedion .
¢ b
Malcing snd Crushing/
Caating Grinding
Recalcinstion
Placious.
Platioua

FIGURE‘III-SW
PLATINUM BY-PRODUCT RECOVERY PROCESS

1125




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY SECT - III

Electrolytic Slioes

l

Cupel Furnace > DoTe Matal
Gasas and Dus =Nicre Slag
Fax
Uat Grinding
Dast Hopper 4
Laach Ten ] l Hot Water
Gasass l Dust
y : ) p
Caes
Scrubber Towers |a= Watsr Sludgs to Settling Tank
Laach
filcer
Circulacion of : Solid Residus to Smelter
Acid Selenium 1 or Cupel Furnacs
Solution Solucton
Filter
Kicric y v - p
Acid
Settling Tank |  Evaporator Neutralizsticn
Tank jmeeeipe Tellurium to Further
Acidified Processing
Selenivm
Solutios Neutral Selentiww
Precipitater Besring Solutlon gydrochloric Acid, Sulfuric
ludge Acid, Stesm, Sulfur Dioxide
Selenium
k“‘;::‘m Lov Grade Selenium to
Sludge ‘ Spent Solutionl Cupel Furnace
Loss to \ - Elemental Low Grade
Atsosphers Filcer g astevater 's.l.nm Selenium g
Precipitation
Filtration, Centrifuging,
Drying, Phekingk. Sampli
Sludge Raturned to e rying. H:ig:;:“g ampl ing,
Cupel Direy Solution
l . Deplated Solu:ion.

Selenium

FIGURE III-6
SELENIUM BY-PRODUCT RECOVERY PROCESS

1126




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY - SECT - III

Oectroiysic
Slime

Rasidus To Cupel
Grinding, Hot Watar Leaching, - .
Sectiing and Filcraciom of /
Seleniua=-Tallurine Bearing Solutioq .

Darived From Alkalins Slag

4614 SAleGAGR g Rencralisacicn Tesx = |LJsscral Selesiuy,
Soiucion o0 tion To Purther Procsssing

Telluriue Dioxtde

Storage Tamk

. Solucion Reetreulated to
Slag Grindiag M1l X
| Filter Prees

Sodtun Byitenids 1; tapare Tellerios Otextde
L

Spenc Kisccrelyes » Tellurium Solution

: FIGURE III-7 :
TELLURIUM BY-PRODUCT RECOVERY PROCESS

1127




rg
r-“ ps
~
v =
e pp—— ‘<
2
s oan, )
0
H
g
e
“un, 3
A
[ ]
0

o -
"y, 3
g

B
=
1-Z v
’ a
t

g
- o

- 2
3 5
2-2 !
jinas w0

a-

‘ ' a.

L, LA 3 -
.a,

=

Q)=

O

. - E :

D --Direct Process Wastewater Discharge Plants g

Z - Zero Process Wastewater Discharge Plants

FIGURE III-8

IITI - gDES

GEOGRAPHIC LOCATIONS OF PRIMARY ELECTROLYTIC COPPER PLANTS




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY SECT - IV

SECTION IV

SUBCATEGORIZATION

This section summarizes . the factors considered during the.
designation of the  primary electrolytic copper —refining
subcategory and its related building blocks. ,

Primary electrolytic copper refiners located onsite with primary
copper smelters were considered as a single subcategory during
the previous 1975 rulemaking. Primary copper refiners not
located with smelters were considered as a separate  subcategory.
That rulemaking established interim BPT and BAT limitations,
along with NSPS and PSNS for the primary copper subcategory. In
1980, a modified BPT regulation was promulgated for the primary
copper subcategory that divided smelting and refining into two
separate subcategories regardless of location. The rational. for
this 1980 subcategorization was detailed as“'part of that
rulemaking. : ' ’ ’

FACTORS CONSIDERED IN SUBDIVIDING THE PRIMARY ELECTROLYTIC COPPER
REFINING SUBCATEGORY

The factors 1isted for general subcategorization were each
evaluated when considering subdivision of the ‘primary
electrolytic copper refining subcategory. 1In the discussion that
follows, the factors will be described as they pertaln to this
particular subcategory. v

The rationale for considering further subdivision of the primary
electrolytic copper refining subcategory is based prlmarlly on
the production process used. Within this subcategory, a -number
of different operations are performed, which may or may not have
a water use or discharge, and which may require the establishment
of . separate effluent limitations. Since primary electrolytic
copper refining is a single subcategory, ‘a thorough examination
of the production processes, water use and discharge practices,
and pollution generation rates has illustrated the need for
limitations and standards based on a specific set of waste -
streams. Possible sources of wastewater from an electrolytic
reflner include these subdivisions or building blocks:

1. Anode and cathode rinse,

2. Spent electrolyte,

3. Casting contact cooling,

4, Casting wet air pollution control, and
5. By-product recovery. ‘

A number of other factors considered in this evaluation supported
the establishment of the five subdivisions or were shown to. be
inappropriate bases for primary copper refining
subcategorization. These are discussed briefly below.
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RAW MATERIALS

The principle raw material for electrolytic copper refining is
" fire refined blister copper from a copper smelter. Blister
copper is approximately 98 percent pure copper with slight
impurities of nickel, thallium, selenium, and precious metals.
These raw materials warrant subcategorization for primary
electrolytic copper refining separate from the production of
other metals. In addition, no factors pertaining to raw materials
have been identified that affect the ability of plants in the
primary copper electrolytic refining subcategory to achieve
effluent limitations. '

PLANT SIZE

A review of the 14 copper refining plants who reported sufficient
information showed that two plants have capacities of less than-
90,000 metric tons (100,000 short tons) per year, four plants
have capacities between 90,000 and 180,000 metric tons (100,000
and 200,000 short tons) per year, and two plants have capacities
greater than 180,000 metric tons (200,000 short tons) per year.

No factors relating to this distribution of plant size and
pertaining to a given plant's ability to achieve effluent
limitations have been identified.

PLANT AGE

Primary copper smelting and electrolytic refining is a relatively
new industrial process which evolved as a result of the
availability of electricity in large quantities. Through the
past century, new methods for manufacturing copper have developed
which may combine several of the traditional smelting steps into
one. In addition, new advances have been made in
hydrometallurgical processes to handle copper oxide ore. These
newer processes, however, are simply subsets of the older
smelting or refining processes .in terms of wastewater generated.
Therefore, the oldest plants built in the early 1900's are
fundamentally equivalent to those built today. As a result,
neither the concentration of constituents in wastewater nor the
capability to meet limitations is related to plant age. Because
of the general uniformity of copper process technology, the
application of most wastewater treatment systems is dependent on
factors other than age.

Through the years, electrolytic copper refining has not changed
dramatically. The same chemical principles used in the early
1900's are still practiced today. New advances in this area have
been primarily in the development of automated methods to
mechanically handle intermediate and final products. Neither the
concentration of constituents in wastewater nor the effluent
performance attainable is related to plant age.
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PRODUCT

Product 1is a good reason for subdividing the primary copper
operations from production of other metals since manufacturing
operations and wastewater characteristics are usually unique for
a particular product. The end result of primary copper refining
is cathode copper, 99.99 percent pure copper, which may be cast
or marketed with no further processing. From the survey taken of
primary copper producers, 40 percent of the smelting facilities
also contain electrolytic refining facilities onsite. This
indicates that a substantial amount = of primary copper
electrolytic refining is 'a subset of the copper integrated
manufacturing operations. Therefore, product cannot be
considered as a means of subdividing prlmary copper smelting from
refining.

PRODUCTION NORMALIZING PARAMETERS

As discussed previously, the effluent limitations and standards
developed in this document establish mass 1limitations on the
discharge - of specific pollutant parameters. To allow this
regulation to be applied to plants with various production
capacities, the mass of pollutant'discharge must be related to a
unit of product. This factor 1is known as the production
normalizing parameter (PNP). In general, the amount of copper
produced by the respective manufacturlng process is used as the
PNP. This is based on the principle that the amount of water
generated is proportional to the amount of product made. For .
primary electrolytic copper refining, actual production has been
selected as the PNP for all of the subdivisions as shown below:

Subdivision | PNP
1. Anode and cathode rinse water "~ kkg offcathode copper
| produced 7
2. Spent electrolyte v ~kkg of cathode copper
produced
3. Casting contact coolihg lkkg of copper cast

4. Casting wet air pellution control kkg of copper cast
5.  By-product recovery kkg of by-product
recovered from
electrolytic slimes
. processing

Other PNPs were considered for certain subdiVisions; however,
they were rejected and are discussed below.

ANODE AND CATHODE RINSE WATER

The production normalizing parameter selected for this
subdivision 1is cathode copper produced. Capacity, rather than
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actual production, was considered for use as the production
normalizing parameter. When analytical samples were taken,
however, the pollutant concentration calculations were based on
gctual measured flows and production rates. In order to be
consistent when determining pollutant 1loadings, the cathode
copper production was chosen. Use of actual production also
eliminates the need for plants to reduce water flow durlng years
in which actual production 1s greater than de51gn capacity.

The casting production was also con51dered as ‘a productlon
normalizing parameter. This production cannot be used because
not all cathode copper is cast before marketing.

SPENT ELECTROLYTE

The production normalizing parameter for spent electrolyte is
also cathode copper. For those same reasons discussed above,
electrolytic capacity and casting production were not chosen as
production normalizing parameters. This preserves the
relationship between the sampling data and the rates at the time
of sampling. :

CASTING CONTACT COOLING

The production normalizing parameter chosen for this process 1is
actual casting production. Cathode production from the
electrolytic tank house cannot be wused because not all
electrolytic copper 1is cast before 1leaving the plant. . To
preserve the relationship between sampling data and productlon,
the casting capacity could not be used as discussed earller.

CASTING WET AIR POLLUTION CONTROL

To control air emissions from a furnace, wet air pollution
methods may be used. The production normalizing parameter has
been chosen as actual casting production instead of capacity.
Originally it was thought that capacity might be a more
appropriate measure than actual production because water use in
the scrubber is independent of production. Consistency in the
application of sampling data, however, necessitated the use of
casting production as the production normalizing parameter. This
will ensure that higher capacity utilization will not reduce the

production normalized flow allowance from this operation. -

BY-PRODUCT RECOVERY

The production normalizing parameter chosen for the recovery of
nickel sulfate and precious metals is actual production of these
materials. As an alternative, cathode copper was considered as
the production normalizing parameter, but this does not allow for
a difference in the quantities of impurities contained within
anode copper. Furthermore, for consistency, the £final product
and not an intermediate was chosen as the PNP.

I132




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY - SECT - V

SECTION V
WATER USE AND WASTEWATER CHARACTERISTICS

This section describes the characteristics = of wastewater
associated with the primary electrolytic copper refining
subcategory. Data used to quantify wastewater flow and pollutant
concentrations are presented, summarized, and discussed. The
contribution of 'specific producticn processes to the overall
wastewater discharge from primary copper refining plants is
identified whenever possible. :

Two -principal data sources were used in the development of
effluent 1limitations and standards for this subcategory: data
collection portfolios and field sampling results. Data
collection portfolios, completed for the primary copper refining
subcategory, contain information regarding wastewater flows and
production levels.

Since the data collection portfolios were collected, the Agency
has 1learned that two primary copper electrolytic refiners have
shut down. Flow and production data from these plants are still
included in this section and in the remainder of the document.
Analytical data gathered at one of the plants are also presented.
Although these plants are closed, flow and production data from
the plants are an integral part of the flow components of the BAT
effluent mass limitations because these plants remain
representative of flow and production rates in this industry.
The Agency believes that these data provide useful measures of
the relationship between production and wastewater discharge. In.
light of this cionclusion, EPA is wusing these data 1in its
consideration of BAT performance. Therefore, it is necessary to
present this information so that the limitations are documented.

Additionally, the Agency received updated and revised flow and
production data for some waste streams through comments on the
proposed regulation and through special requests. These data are
also included in this section.

In order to quantify the pollutant discharge from primary copper
electrolytic refining plants, a field sampling program was
conducted. Wastewater samples were collected in two phases:
screening and verification. The first phase,  screen sampling,
was to identify which toxic pollutants were present in the

wastewaters from production of the various metals. Screening
samples were - analyzed for 125 of the 126 toxic pollutants and
other . pollutants deemed appropriate. Because the analytical

standard for TCDD ' was judged to be too hazardous to be made
generally available, samples were never analyzed £for  this
pollutant. There is no reason to expect that TCDD would be
present 1in primary copper electrolytic refining wastewater. A
total of 10 plants were selected for screen sampling in the
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nonferrous metals manufacturing category. A complete list of the
pollutants considered and a summary of the techniques wused in
sampling and laboratory analyses are included in Section V of
Vol. 1. In general, the samples were analyzed for three classes
of pollutants: toxic organic pollutants, toxic metal
pollutants, and criteria pollutants (which includes both
conventional and nonconventional pollutants)

As described in Section IV of thlS supplement, the primary copper
electrolytic refining subcategory has been further categorized
into five building blocks. This regulation contains mass
discharge 1limitations and standards for five unit processes
discharging process wastewater. Differences in the wastewater
characteristics associated with these subdivisions are to be
expected. For this reason, wastewater streams corresponding to
each subdivision are addressed separately in the discussions that
follow.

WASTEWATER SOURCES, DISCHARGE RATES, AND CHARACTERISTICS

The wastewater data presented in this section were evaluated in
light of production process information compiled during this
study. As a result, it was possible to identify the principle
wastewater sources in the primary electrolytic copper refining
subcategory. These include:

1. Anode and cathode rinse water,

2. Spent electrolyte,

3. Casting contact cooling water,

4. Casting wet air pollution control, and
5. By—-product recovery.

Data supplied by dcp responses were used to calculate the amount
of water used and discharged per metric ton of production. The
two ratios calculated are differentiated by the flow rate used in
the calculation. Water use is defined as the volume of water of
other fluid (e.g., electrolyte) required for a given process per
mass of copper product and is therefore based on the sum of
recycle and make-up flows to a given process. Wastewater flow
discharged after pretreatment or recycle (if these are present)
is used in calculating the production normalized flow--the volume
of wastewater, discharged from a given process to further
treatment, disposal, or discharge per mass of copper produced.
Differences between the water use and wastewater flows associated
with a given stream result from recycle, evaporation, and carry
over on the product. The production values used in calculations
correspond to the production normalizing parameter, PNP, assigned
to each stream, as outlined in Section IV. The production
normalized flows were compiled and statistically analyzed by
stream type. Where appropriate, an attempt was made to identify
factors that could account for variations in water use. This
information is summarized in this section. A similar analysis of
factors affecting the wastewater values is presented in Sections
X, XI, and XII where representative BAT, BDT and pretreatment
discharge flows are selected for use in calculating the effluent
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limitations. As an example,. anode and cathode rinse wastewater
flow . is related to the cathode copper production. As such, the
discharge rate 1is expressed in liters of rinse - wastewater  per
metric ton of cathode copper production (gallons of rinse water
per ton of cathode copper production).

Characterlstlcs> of wastewater from the previously listed
processes were determined from sampling data collected at primary
copper refiners. These data were used in two ways. First,
pollutants - were selected for regulation based on the sampling
data. : Secondly, the sampling data was used to estimate the
yearly mass of pollutant generated by each waste stream for the
entire industry. There were four site visits at two refiners,
which represents 14 percent of the copper refiners. Diagrams’
indicating the sampling sites and contributing . production
processes are shown in Figures V-1 and V-2 (pages 1150 and 1151).

In the data collection portfolios, plants were asked to indicate
whether or not any of the toxic pollutants were believed to be
present in their wastewater. Responses for the toxic metals
selected as pollutant parameters are summarized below for those
plants responding to that portion of the questionnaire. Results
of the responses from facilities with electrolytic refining only
and facilities having both smelting and electrolytic refining are
shown in Table V-1 (page 1139). These responses demonstrate that
primary copper refinery facilities know that process wastewater
contains quantifiable concentrations of toxic metal pollutants.

The raw wastewater sampling data for the primary copper refining
subcategory is presented in Tables V-5 and V-6 (pages 1143 and
. 1144). Treated wastewater sampling data are shown in Table V-7
. (page 1145). The stream codes displayed in Tables V-5 through V-
7 may be used to identify the location of each of the samples on
the process flow diagrams in Figures V-1 and V-2. Where no data
are listed for a specific day .of sampling, the wastewater samples
for the stream were not collected. If the analyses did not
detect .'a pollutant in a waste stream, the pollutant was omitted
.from the table.

The data tables included some samples measured at concentrations
considered not quantifiable. The base neutral extractable, acid
extractable, and volatile toxic organics generally are considered
not quantifiable at concentrations equal to or less than 0.010
‘mg/1. Below this concentration, organic analytical results are
not quantitatively accurate; however, the analyses are useful:  to
indicate the presence of a particular pollutant. The pesticide
fraction 1is considered not quantifiable at concentrations equal
" to or - less than 0.005 mg/l. Nonquantifiable results are
designated in the tables with an asterisk (double asterisk for
pesticides). : : :

These detection limits shown on the data tables are not the same
in all cases as the published detection limits for these
pollutants by the same analytical methods. The detection 1limits
used were  reported with the analytical data and hence are the
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appropriate 1limits to apply to the data. Detection 1limit
variation can occur as a result of a number of laboratory-
specific, equipment-specific, and daily operator-specific
factors. These factors can include day-to-day differences in
machine calibration, variation in stock solutions, and variation
in operators.

The statistical analysis of data includes some samples measured
at concentrations considered not quantifiable. Data reported as
an asterisk are considered as detected but below quantifiable
concentrations, and a value of zero is used for averaging. Toxic
organic, nonconventional, and conventional polluatant data
reported with a "less than" sign are considered as detected but
not further quantifiable. A value of zero is also used for
averaging. If a pollutant is reported as not detected, it is
excluded in calculating the average. Finally, toxic metal values
reported as less than a certain value were considered as not
detected and a value of zero is used in the calculation of the
average. For example, three samples reported as ND, *, and 0.021
mg/l have an average value of 0.010 mg/l. The averages
calculated are presented with the sampling data. These values
were not used in the selection of pollutant parameters.

In the following discussion, water use and field sampling data
are presented for each operation. Appropriate tubing or
background blank and source water concentrations are presented
with the summaries of the sampling data. Figures V-1 through V-4
show the location of wastewater samplirg sites at each facility.
The method by which each sample was collected is indicated by
number, as follows:

1. one-time grab

2. 24-hour manual composite

3. 24-hour automatic composite
4. 48-hour manual composite

5. 48-hour automatic composite
6. 72-hour manual composite

7. 72-hour automatic composite

COPPER REFINING WASTEWATER SOURCES AND CHARACTERISTICS

Presented below is a discussion of the characterlstlcs of the
significant wastewater sources attributable to the refining of
copper. : ‘ i

Anode and Cathode Rinse Water

Cathodes and anodes removed from electrolytic cells are often

rinsed before further processing. The waste rinse water is
characterized by significant concentrations of toxic metal
pollutants such as nickel (4,200 mg/l) and zinc (32 mg/l). These
pollutants are a result of impurities in the anodes that ' are
released into the electrolyte. Table V-5 summarizes the field
sampling data "for the toxic and selected conventional and
nonconventional pollutants detected in wastewater from a cathode
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rinsing operation.

Of the six plants who reported rinsing anodes and cathodes, only
one discharges spent rinse water. The production normalized flow
calculated for this plant is 552 liters per metric ton (l/kkg) of'
cathode copper produced (132 gal/ton). _

Spent Electrolyte

To maintain a correct electrolytlc balance during refining, a.
slip stream of electrolyte 1is continuously removed for
purification. There -are two plants in the primary copper
-electrolytic refining subcategory who discharge this stream after
purification.  Table V-2 (page 1140) illustrates the volumes of
electrolyte wused and discharged on a production ba51s for  these
two plants. : -

Spent electrolyte from an electrowinning process is characterized
by significant concentrations of toxic metal pollutants such- as
nickel (4,200 mg/l) and zinc (32 mg/l). These toxic metals are a-
result of impurities present in anodes and are released into the
electrolyte during - refining. These pollutants are soluble in the
electrolyte and are not removed during electrowinning. Table V-5
(page 1143) presents the sampling data gathered from this
operation. : oo o

Castlng Contact Coollng Water

There are two types of casting that can take place at a . copper
refiner. Partially consumed anode butts from the 'refining
process are removed in monthly cycles for recasting, and cathode
copper 1is cast into usable shapes for forming processes.  The
Agency collected one raw wastewater sample from a smelter casting
operation. Wastewater samples collected at this site indicate
casting contact cooling water contains 1low concentrations of
toxic metals. As might be expected, the significant toxic
pollutant found in wastewater from a casting operation is copper.
As can be seen in Table V-6 (page 1144), sampling data from this
-site found the copper concentration as 1.6 mg/l. Table V-3 (page
1141) illustrates the water usage and discharge rates on a
production basis for casting contact cooling water.

Casting Furnace Scrubber Liquor

There was one facility that reported controlling emissions from a
furnace with a wet air pollution control system. This facility
reported a production normalized water usage and discharge rate
of 16 liters per metric ton of copper cast (3.8 gal/ton). The
Agency did not collect ‘any raw wastewater samples from furnace
scrubbing operations. The water quality characteristics of this
waste stream are expected to be very similar to casting contact
cooling. Loadings of toxic metal pollutants will be slightly
lower than those found in castlng contact cooling, while the
level of suspended solids is expected to 'be higher in furnace
scrubber water. : '
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By-Product Recovery

The recovery of precious and base metals is done through a series
of smelting, leaching, precipitation, and electrolytic refining
processes. In several of the leaching, precipitation, and
filtration steps, there 1is the potential of discharge of
leachate, supernatant, and filtrate. These waste streams are
expected to contain toxic metal pollutants. Some plants recycle
this wastewater within the by-product recovery process or treat
and reuse the water in other plant processes. Wastewater from
scrubbers on cupel furnaces, drying furnaces, and precipitation
steps contains precious and base metals that can be recovered.

Wastewater from these scrubbers is used as makeup water within.

the by-product recovery process or treated and used in other
plant processes. In addition, the electrolytic media are also a
potential source of wastewater. Spent leaching solutions and
discarded supernatant may contain such toxic metal pollutants as
copper, arsenic, lead, and nickel. Spent electrolyte from silver
electrolytic refining and gold electrolytic refining consists of
silver nitrate, silver chloride, and copper nitrate. Spent
electrolyte may become a waste stream after the silver and copper
are removed from the solutions through cementation. Spent
electrolyte from palladium and platinum electrolytic refining ' is
also a potential wastewater source. However, one plant reports
sending this wastewater to the copper slimes leaching operation
for reprocessing. Contact cooling water used in casting dore
anodes is discharged to a wastewater treatment system at one
plant. However, the Agency believes there is no need to treat
casting contact cooling water from by-product recovery. EPA
sampled casting contact cooling water from similar operations at
a secondary precious metals plant ‘in the nonferrous metals

manufacturing category. The pollutant loadings in this
wastewater are insignificant compared with the other waste
streams selected. (The sampling data are presented in the

secondary precious metals subcategory supplement )

One plant operates a wet scrubber on fu51on kllns to control
sulfur dioxide (SO3) in the kiln off-gases. The scrubber water
is not recycled but 1is discharged to the plant wastewater
treatment system. However, the scrubber wastewater flow rate
comprises less than one percent of the total plant regulatory
flow. Table V-4 (page 1142) presents the volumes of wastewater
generated durlng by-product recovery..
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TABLE V-1

INDICATED PRESENCE OR ABSENCE OF TOXIC METAL POLLUTANTS
. DCP DATA ‘ - '

- For plants having electrolytic refining only

Known Believed - Believed Known

Present . Present .+ Absent Absent
Antimony , 2 1 2 ‘ 0
Cadmium 2 1 2 0
Chromium 1 3 1 0
Copper 5 0 0 0
Lead 3 1 1 0
Nickel 4 0 1l 0
Selenium 2 2 1 0
Zinc 3 2 0 0

-For plants having both smelting and refining

Known ‘ Believed Believed = Known

Present Present ~ Absent Absent

Antimony 4 1 2 .0
- Cadmium 4 1 2 0
Chromium 4 0 3 0
Copper 7 0 0 0
Lead 5 1 1l 0
Nickel 4 2 1 ()
Selenium 4 2 1 0
Zinc 5 2 0 0
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TABLE V-2

ELECTROLYTE USE AND SPENT ELECTROLYTE DISCHARGE RATES FORl
CATHODE COPPER PRODUCTION

(1/kkg. of cathode copper refined)

Production Production

Plant Percent Normalized Normalized
Code Recycle Electrolyte Use Discharge Flow
(1/kkg) (gal/ton) (1/kkg) (gal/ton)
214 NR NR NR ~ 48.9 11.73
216(a) 99 1182.5 283.0 ‘ii;S 2.75
62 100 NR IR 0 0
60 100 NR NR 0 0‘
201 100 NR NR 0 0
202(b) 100 NR NR 0 0
206 100 NR NR 0 0
203 NR NR NR NR  NR
205(c) 0 NR MR 8.7  2.08
211(a) 0 NR NR NR ~  NR
215 NR NR NR " NR NR
217(4) 0 NR NR 260 62.4
218 NR NR NR NR MR
7000 ~ NR "~ NR 'NR NR“ . NR“

NR - Present, but not reported in dcp.

(a) — Spent electrolyte is ultimately evaporated.
(b) - Plant closed.

(c) - Deep well injection, no electrowinning.

(d) - Sold as copper sulfate, no electrowinning.
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Plant

202(a)
"214(b)
215
216
214
217
162
206
205
211

- TABLE V-3

WATER USE AND DISCHARGE RATES FOR
CASTING CONTACT COOLING

(1/kkg of copper cast)

Production | Production

Percent Normalized: Normalized
recycle Water Use Discharge Flow
(1/kkg) (gal/ton) (1l/kkg) (gal/ton)
0 15273 3655 15273 3655
0 2298 550 2298 550
98 46592 11150 932 223
98 26325 6300 526 126
NR NR NR 137 33
93 555 133 29 7
100 NR NR 0 0
100 ‘ NR NR -0 -0
NR NR NR NR NR
NR NR NR NR4 NR

NR -- Data not reported in dép

(a) —— Plant closed

(b) -- Plant operates two casting operations
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. TABLE V-4
WATER USE AND DISCHARGE RATES FOR BY-PRODUCT RECOVERY
(1/kkg of total by-product)
: Production Production
Percent Normalized Normalized
Recycle Water Use D%scharge Flow
100 2620 o
0 | 4902 . 0%
NR | NN NR
NR CONR MR
NR NR - 94318
1533647“ ‘ “0

! =- Facility no longer operateé by-produét teéovery

* —-- Wastewater disposed through deep well disposal

NR-- Data not reported in dcp




TABLE V-5

PRIMARY ELECTROLYTIC COPPER REFINING SAMPLING DATA

o .
. REFINING SPENT ELECTROLYTE AND CATHODE WASH E,
RAW WASTEWATER E
K
. ‘ &1
Stream Sample Concentrations (lgll. Except asg Noted) E;
Pollutants Code  Typet Source(b) Day I Day 2 Day 3 Average £3
Toxic Pollutanta(a) ' ' g
- ) r‘
114, antimony 222 1 0.4 0.4 g
115. - araenic 222 1 120 120 =
117. beryllium 222 1 < 0.2 < 0.2 Q
118. cadmium 222 1 < 0.03 < 0.0}
119. chroaium 222 1 0.76 0.76 Eg ,
120. copper 222 1 3.9 3.9 o
122.  lead : - 222 1 1.4 1.4 g
123. awmercury 222 1 < 0.0005 < 0.0005 =
124. nickel 222 1 4200 4200 A a
126. allver ‘ o 222 1 0.13 0.13 s
128. zinc 222 1 3.5 31.5 4
- !
:: Nonconventionals . ;;
. =
w total organic carbon (TOC) 222 1 : 370 ’ ' 370 E%
Conventionals (77}
‘ ) Q
total suspended solids (TSS) 222 1 © 1140 . 1140 g
pH (standard units) 222 1 . 1.2 ‘ E;
5]
o i Q
(a) Thia sample was not analyzed for toxic organics.. %
<

(b) Source water for this plant was not sampled.

.t Sample type. Note: These numbers also apply to aubsequent sampling data tables in thls aection.

one-time grab

24-hour manual composite
24-hour automatic composite
48-hour manual composite
48-hour automatic composite
48 -hour manual composite
72-hour automatic coamposite

[ S N O A N )
‘A - I0dS

* Indicates leas than or equal to 0.01 mg/l.
*% Indicates less than or equal to 0.005 mg/l.




TABLE V-6

PRIMARY ELECTROLYTIC COPPER REFINING SAMPLING DATA
FIRE REFINED COPPER CASTING CONTACT COOLING WATER
RAW WASTEWATER

Stream Sample Concentrations (wg/1, Except as Noted)
Pollutants : Code Type Source(b) 3 Average

Toxic Pollutants(a)

114. sntimony 216
115. arsenic 216
117. berylliun 216
118, cadatunm 216
119, chromium : 216
120. copper 216
122, 1lead 216
123, mercury 216
124, nickel 216
125, selentum , 216
_ --126,  sllver 216
" 127, thellium 216
128. einc

0.050
0.002
0.002
0.020
0.024
1.61
0.060
0.0005
0.05
0.015
0.025
<0.100
0.052

et bt Db s PSS et P gt P gt e

- Hon~onventionals

chenical oxygen deqand {(con)
itota. organic carbon (TOC)
. Conventlonals

itotnl suspended solids (TSS)

X¥093LVIENS ONINIJIY ¥YIddOD IDILATONILOITIT AUVHING

pit (standard units)

(a) This sample was not analyzed for toxic organic polliutants.

V(b) Source water for this plant was not sampled.

A - LDIS




- - TABLE V-7
PRiMARY ELECTRbLYTIC COPPER REFINING SAMPLING DATA

el
TREATED WASTEWATER z
1%
Stream - Sample Concentrations (mg/l, Except as Noted) (o
Pollutants Code - Type Source - Day 1 Day 2 Day 3 Averape : g
Toxic Pollutants ’ i S
B
1. acenaphthene : 55 1 ND ND * ND * O
90 2 ND 0.016 ND 7 ND 0.016 e
4. benzene | 55 3 ND . * " ND * o
, 0
6. carbon tetrachloride 90 2 ND ND . 0.02 ND 0.02 o
11, 1,1,1-trichlorethane 55 1 ND N . * * %
15. 1,1,2,2-tecrachloro- 55 1 ND ND * * oo i
ethane
. 23. chloroform : 55 1 0.057 * : o 0.057 0.019 =
H , 90 2 ND ND 0.012 LI 0.006 .
> . . . b
w 25. 1,2-dichlorobenzene 55 1 ND ND ND ND H
. 90 2 N ND 0.076 0.046 0.061 2
29. 1-1-dichloroethylene’ 55 1 ND * * ND " * 0
. " 90 2 ND 0.034 ND ND - 0.034 5
30. 1-2,trans-dichloro- 55 1 ND ' * * * * 53
ethylene : T
-39. fluoranthene , 55 3 D ND * ND * o
: 90 2 ND * * ) 0.017 0.006 z
55. naphthalene 55 3 ND ND * ND * '
‘ 90 - 2 ND. ND ND : ND . ' “
66. bis(2-ethylhexyl) 55 - 3 7.16 2.21 1.20 0.096 1.17 o
phthalate 90 -2 0.036 0.032 . 0,041 0.024 0.032 A
: “ , =]
67. butyl benzyl phthalate 55 3 LA * ND 0.051 0.026 )
90 2 ND *- - 0.011 * 0,004 i
N e . <
68. di-n-butyl phthalate 55 k] * * .0.075 : o * 0.025
90 -2 * SR 2 _ 0.012 * 0.004
- o .9, di-n-octyl phthalate 55 3 * ND 0.191 & 0.096
© 90 2 ND *

0.023 ND - ’ 0.011




TABLE V-7 (Continued) .
PRIMARY ELECTROLYTIC COPPER REFINING SAMPLING DATA -
TREATED WASTEWATER a
<
Stream Sample Concentrations (mg/l, Except as Noted 5]
Pollutants Code _Type Source T R T s — Ee s
. a.
71. dimethyl phthalate 55 3 ND ND * ND * g
90 2 ND ND ND ND a.
73. benzo (a) pyrene 55 3 * ND * ND * E ,
90 2 RD ND ND ND .'_'3_1
75. benzo (k)fluoranthene 55 k| ND ND hd ND hd Q
- 90 2 1) ND ND ND 8 s
76. chrysene 55 3 * ND * * * ’g
90 o
. . w -
78. anthracene (a) 55 3 ND < 0.014 < 0.017 < 0.01% < 0.014 Ty
90 2 ND ND 0.011 * 0.006 o
» &
> 80. fluorene 90 2 ND 0.221 ND 0.166 0.194 -
)] ) ; . 2
-81. phenanthrene (a) 55 3 @
] 90 0
84, -pyrene 55 3 ND : ND ND * * w-
o 90 2 ND ND ND ND f,g;
%tettachloroethylene 55 3 * * ND ND * ity
o 90 2 * ND 0.021 * 0.011
;trlchloroethylene 55 3 ND * ND ND *
E 90 2 ND ND ND - ND
90. dieldrin ND *& *4 LA
"91. chlordane 55 k| bl *% *h ki *x
) ) 90 2 ND ND hakd *k i
92, 4,4 -pDT 55 3 ND * % o *a
: 90 2 ND *k 113 XA
93. 4,4'-DDE 55 3 ND k *k x4 x4
90 2 ND ND ND ND *k
95. alpha-endosulfan 55 3 ND ND . . o




TABLE V-7 (Continued)
PRIMARY ELECTROLYTIC COPPER REFINING SAMPLING DATA

g
TREATED WASTEWATER a
Stream Sample ' Concentrations (mg/l, Except as Noted) b
Pollutants Code Type  Source Pay T Day 2 Day 3 Average _ E
96. beta-endosul fan 55 3 ND ND w “ND ** -
97. endosulfan sulfate 55 3 ND ND L] *h *& g
98. endrin 55 3 ND ND o N o w
- 90 2 ND ND ** e =
99. endrin aldehyde ‘ 55 3 ke L - - ND *k Tk a.
: - : . 90 2 8
100. heptachlor 55 ] bkl bk () bl : *k g
90 2 ND & & *& *& &
‘ ' P Y]
101. heptachlor epoxide - 55 3 bad ok : *k bodd . Wk '
, 90 2 ND *h D L ** -
: e w
H 102. alpha-BIC - 5% 3 #k ND  ND nk . H
o .
~ 103. beta-BIC 55 k] kk L1 ND "k T g
: 90 -2 ND : L *& & R Q
104. gama-BHC 55 3 [ I "k N 'Y *k g
: : w
106. PCB-1242 (b) g
107. PCB-1254 (b) 133 3 & " " Y yoN g
: S 90 2 PN " PN *h a
o : (@]
108. pcn-1221 (b) o
110. PCB-1248 (c) 55 3 b i " Ld Li
90 ) & #k 'Y R
1.1. PCB-1260 (c) g
9]
112. PCB-1016 (c) H
1%4. antimony 55 3 <o.1 <0.1 < 0.1 < 0.1 <o.1 !
90 2 < 0.1 <0.1 0.6 < 0.1 < 0.2 <
115. arsentc ' 55 3 < 0.01 < 0.01 < 0.00 < 0.01 < 0.01
90 2 0.01 0.03 0.03 0.02 - 0.03
117. beryllium | 55 3 < 0.001 < 9.001 < 0.001 < 0.001 < 0.001
. 90 2 < 0.001 0.005 < 0.001 < 0.001 0.002




118,

119,

120,

121,

122,

123.

124,

125.

126.°

127,

TABLE V-7 (Continued)

PRIMARY ELECTROLYTIC COPPER REFINING SAMPLING DATA
TREATED WASTEWATER

Pollutants

cadmium
chromium
copper
cyanide
lead
mercury
nickel

selenium

silver

7thallium

. 128.5zlnc

_Nonconventionals

chemical oxygen demand
(cob)

total orpantc carbon
(TOC)

pbenols (total; by
4-AAP method)

Stream
Code

Sample
Type

Source

55
90

535
90

55
90

55
90

55
90

535

- 90

55
90

55
55
55

- 90
55

90

k]
2
k]
2
3
2
k]
2
3
2
K]
2
3
2
3
3
k]
2
3
2

< 0.002
< 000‘02

< 0.005
< 0.005

0.06
0.02

Concentrations (mg/l, Except as NHoted)

Day 1

0.02
0.002

0.02
0.005

0.02
5

0.002
0.002

0.02
8

"0.0001
' 0.0001

0.0005

0.005

0.01
.02

0.1
0.1

0.060
2

<

Day 3

0.002
0.01

Q. .« »
82 S8
~N

\D.O o0 oo
-
=}

0.0005
0.01
0.02

0.2
0.1

0.060
2

Average

0.002
0.010

0.013
0.013

- RYODILVIENS ONINIJIY ¥AAJ0D IILXTOHUIOATE AVYWINL

A - LDJIS
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TABLE V-7 (Continued)

PRIMARY ELECTROLYTIC COPPER REFINING SAMPLING DATA
' - TREATED WASTEWATER

Streem Sample Concentrations (mg/l, Except as Noted)
Pollutants _Code Type  Source Day 1 ~ Day 2 Day 3 Average
Convent fonale '
oll and grease 55 1 9 8 2 6
20 2 11 12 3 8.7
total suspended solids 55 3 7 5 6 6
(TS8) %0 2 1 302 ? 57 122
pit {standard units)’ 55 1 10.2 10.2
6 1

10.6 11.3 9.3

(a), (b), and (c) reported together

AYODALYOHAS DNINIJTY ¥IddOD OILATOULOATH AUVWIHd
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A\ A\ voa sran
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FIGURE V-1

SAMPLING SITES AT PRIMARY COPPER REFINER PLANT A
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SECTION VI
SELECTION OF POLLUTANT PARAMETERS

This section examines chemical analysis data presented in Section -
V from primary electrolytic copper refining plant sampling visits
.and discusses the selection or exclusion of pollutants for
potential limitation in this subcategory.

: -

Each pollutant selected for potential limitation is discussed in -
Section VI of Vol. 1. That discussion provides information
concerning the origin of each pollutant (i.e., whether it is a
naturally occurring substance, processed metal, or a manufactured
compound), general physical properties and the form of the
pollutant, toxic. effects of the pollutant in humans and other
animals, and behavior of the pollutant in POTW at the
concentrations expected in industrial discharges. »

The discussion that follows describes the analysis that was
performed to select or exclude pollutants for consideration for
limitations and standards. Pollutants are considered for
limitations and standards if they are present in concentrations
treatable by the technologies considered in this analysis. The
treatable concentrations used for the toxic metals were the long- "
term performance values achievable by 1lime ~ precipitation,
sedimentation, and filtration. The treatable concentrations used
for the toxic organics were the 1long-term performance values
achievable by carbon adsorption (see Section VII of Vol. 1 --
Combined Metals Data Base). ' o

After the February 1983 proposal, the Agency re—evaluated the
treatment performance of activated carbon adsorption to control
toxic organic pollutants. The treatment performance for the acid
extractable, base-neutral extractable, and volatile organic
pollutants has been set equal to the analytical quantification
limit of 0.010 mg/l. The analytical quantification 1limit for
pesticides and total phenols (by 4-AAP method) is 0.005 mg/1,
which is below the 0.010 mg/l accepted for the other toxic
organics. However, to be consistent, the treatment performance
of 0.010 mg/l is used for pesticides and total phenols. The
0.010 mg/1l concentration is achievable, assuming enough carbon is
used in the column and a suitable contact time is allowed. The
frequency of occurrence for 36 of the toxic pollutants has been
re-determined based on the revised treatment performance value.
'However, no toxic organic pollutants have been selected for .
consideration for 1limitation. The pollutants selected are
identical to those selected at proposal, £for the reasons
discussed below. : ‘

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETER

This study examined samples from the primary electrolytic copper
refining subcategory for three conventional pollutant parameters

1153




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY  SECT - VI

(oil and grease, total suspended solids, and pH) and three
nonconventional pollutant parameters (chemical oxygen demand,
total organic carbon, and total phenols).

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS SELECTED

No nonconventlonal pollutants were selected for limitation in’
this subcategory. For conventional pollutants, total suspended
solids (TSS) and pH were the parameters selected. Total
suspended solids concentrations were found to be 18 and 1,140
mg/l £from the two samples considered for pollutant selection.
These two samples are above the treatable concentration
attainable by available specific treatment processes.
Furthermore, most of the specific methods for removing toxic
metals do so by precipitation, and the resulting toxic metals
precipitates should not be discharged. Meeting a limitation on
TSS also aids in removal of precipitated toxic metals. For these
reasons, total suspended solids 1is considered for specific
limitation in this subcategory. : ‘

The pH values obtained from the two samples considered were 1.2
and 7.6. ‘Effectlve removal of toxic metals by chemical
precipitation requires careful control of pH. Therefore, pH is
considered for specific limitation in this subcategory.

TOXIC POLLUTANTS

The frequency of occurrence of the toxic pollutants in the
wastewater samples taken is presented in Table VI-1 (page 1158).
These data provide the basis for the categorization of specific
pollutants, as discussed in the following sections. Table VI-1
is based on raw wastewater data from streams 216 and 222 (see
Section V). Treatment plant sampling data were not used for the
frequency count, although stream 55, containing treated
wastewater, was used for toxic organic pollutant selection.
During the field sampling program, only stream 55 was tested for
toxic organics. The Agency believes, due to raw materials and
processing agents, there are no treatable concentrations of toxic
organics in wastewaters from electrolytic copper refineries. The
waste stream on which the organic analysis was performed was
pretreated with chemical precipitation and sedimentation methods.
This method of treatment is designed for dissolved metals removal
and is expected to have very little effect on the concentration
of toxic organics in the wastewater.

TOXIC POLLUTANTS NEVER DETECTED

The toxic pollutants listed in Table VI-2 (page 1159) below were

not detected in any raw wastewater samples from this subcategory.
Therefore, they are not selected for consideration in,
establishing limitations. ”




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY SECT - Vi

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL
QUANTIFICATION LIMIT

The toxic pollutants listed in Table VI-3 (page 1161) were never
found above their analytical quantification concentration in any
wastewater samples from this subcategory; therefore, they are not
selected for consideration in establishing limitations. ‘

TOXIC POLLUTANTS DETECTED BUT PRESENT SOLELY AS A RESULT OF ITS
PRESENCE IN THE INTAKE WATERS

Listed below are ﬁhose pollutants that were detected above:
quantification -limit but were also detected in the source water
or a blank and are therefore not selected for regulation:’

23. chloroform (trichloromethane)
66. bis(2-ethylhexyl) phthalate
67. butyl benzyl phthalate

68. di-n-butyl phthalate

69. di-n-octyl phthalate

TOXIC POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT

The pollutants listed below are not selected for consideration in
establishing 1limitations because they were not found in any
wastewater samples from this subcategory above concentrations
considered achievable by existing or available treatment
technologies. These pollutants are discussed individually
following the list. . g ’

'114. antimony
125. selenium

Antimony was detected above its analytical quantification 1limit
in one of the two raw wastewater samples taken from the primary
electrolytic copper refining subcategory. The concentration of
antimony in the sample was 0.400 mg/l. This value is below the
0.47 mg/l concentration considered attainable by identified
treatment technology. Therefore, because antimony was not
detected above concentrations considered attainable by identified
treatment technology, it is eliminated from further consideration
for limitation. :

Selenium was detected above its analytical quantification 1limit
in one of the two raw wastewater samples taken from the primary
electrolytic copper refining subcategory. The concentration of
selenium in the sample was 0.015 mg/l1. This value is below the.
0.20 mg/l1 concentration considered attainable by identified:
treatment technology.  Therefore, because selenium was not
detected above concentrations considered attainable by identified
treatment technology, it is eliminated from further consideration
for limitation. :
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TOXIC POLLUTANTS SELECTED FOR CONSIDERATION FOR ESTABLISHING
LIMITATIONS AND STANDARDS

The toxic pollutants 1listed below are selected for further
consideration for establishing limitations and standards for this
subcategory. The toxic pollutants selected are each discussed
following the list:

115. arsenic
119. chromium
120. copper
122. lead
124. nickel
126. silver
128. =zinc

Arsenic was detected above its analytical quantification limit in
one of the two raw wastewater samples taken from the primary
electrolytic copper refining subcategory. The concentration of
arsenic in the sample was 1.20 mg/l. This value is above the
0.34 mg/l concentration considered attainable by identified
treatment technology. Therefore, arsenic is selected for further
consideration for limitation. ‘ '

Chromium was detected above its analytical quantification 1limit
in one of the two raw wastewater samples taken from the primary
electrolytic copper refining subcategory. The concentration of
chromium in the sample was 0.076 mg/l. This value is above the
0.070 mg/l concentration considered attainable by identified
treatment technology. Therefore, chromium is selected for
further consideration for limitation. ‘ o

Copper was detected above its analytical quantification limit in
two of the two raw wastewater samples taken from the primary
electrolytlc copper refining subcategory. The concentration of
copper in the samples was 3.9 mg/l and 1.55 mg/l. This value is
above the 0.39 mg/l concentration considered attainable by
identified treatment technology. Therefore, copper is selected
for further consideration for limitation.

Lead was detected above its analytical quantification 1limit in
one of the two raw wastewater samples taken from the primary
electrolytic copper.refining subcategory. The concentration of
lead in the sample was 1.4 mg/l. This value is above the 0.08
mg/l concentration considered attainable by identified treatment
technology. Therefore, lead is selected for further
consideration for limitation.

Nickel was detected above its analytical gquantification limit in
one of the two raw wastewater samples taken from the primary
electrolytic copper refining subcategory. The concentration of
nickel in the sample was 4,200 mg/l. This value is above the
0.22 mg/l concentration considered attainable by identified
treatment technology. Therefore, nickel is selected for further
consideration for limitation.




PRIMARY ELECTROLYTIC COPPER_REFINING SUBCATEGORY SECT = VI

Silver was detected above its analytical quantification limit in
one of the two raw wastewater samples taken from .the primary
electrolytic copper refining subcategory. The concentration of
silver in the sample was 0.130 mg/l. This value is above the
0.070 mg/1 concentration considered attainable by identified
treatment technology. Therefore, silver is selected for further
consideration for limitation. j

Zinc was detected above its analytical quantification 1limit in
both of the raw wastewater samples taken from the primary
electrolytic copper refining subcategory. The concentration of
zinc in the samples was 31.5 mg/l and 0.052 mg/l. A value of
31.5 mg/l is well above the 0.23 mg/l concentration considered
attainable by identified treatment technology. Therefore, zinc
is selected for further consideration for limitation.
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?ollutant

ant Lmony
araenic
asbestos
beryllium
cadmium
chromium
copper
cyanlide
lead
mercury
nickel
selenlum
silver
thalliun
zlnec

TABLE VI-1

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
PRIMARY ELECTROLYTIC COPPER REFINING
RAW WASTEWATER

Analytical Treatable Detected
Quant{fication Concentra- Rumber of Nunmber of Detected Below Below Treat-
Concentratlion tions - Streams Samples Quantification able Concen-
(mg/1) (a) (mr/1)(b) Analyzed Analyzed D Concentratjion tration

Detected
Above Treat-
able Concen-

tration

0.100 0.47 t

0.010 0.34

10 MFL 10 MFL
0.20

NRRONRONN=ONNON DN

2
2
)
2
2
2
2
)
2
2
2
2
2
2
2

Analytical quantification concentration was reported with the data (see Section V).

Treatable concentrations are based on perfornince of lime precipitation, sedimentation, and filtration.

Analyzed quantification concentratlon for EPA Method 335.2, Total Cyanide Methods

Wastes, EPA-600/4-79-020, March 1979,

for Chemical Analysis of Water and

XY0DIIVOENS HNINIJAY ¥IAI0D DILATONIOTTIE AUYWING

LOdAS

IA -
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22,

24,
25.
26.
27.
28.
31.
32.
33.
34.
35.
36.
37.
38.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
56.
57.
58.
59.
60.

TABLE VI-2
TOXIC POLLUTANTS NEVER DETECTED

acrolein

acrylonitrile
benzidene

carbon tetrachlorlde (tetrachloromethane)
chlorobenzene
1,2,4-trichlorobenzene’
hexachlorobenzene
1,2~dichloroethane
hexachloroethane
1,1-dichloroethane
1,1,2-trichloroethane
chloroethane

DELETED

. bis(2-chioroethyl) ether

2-chloroethyl vinyl ether (mixed)

- 2-chloronaphthalene

2,4,6-trichlorophenol
parachlorometa cresol
2-chlorophenol
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
3,3'-dichlorobenzidine
2,4~dichlorophenol
1,2-dichloropropane
1,2-dichloropropylene (1,3- dlchloropropene)
2,4-dimethylphenol
2,4-dinitrotoluene
2,6—-dinitrotoluene

1,2- dlphenylhydra21ne
ethylbenzene

4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis(2-chloroisopropyl) ether
bis(2-choroethoxy) methane
methylene chloride (dichloromethane)
methyl chloride (chloromethane)
methyl bromide (bromomethane)
bromoform (tribromomethane)
dichlorobromomethane

DELETED

DELETED

chlorodibromomethane
hexachlorobutadiene
hexachlorocyclopentadiene
isophorone

nitrobenzene

2-nitrophenol

4-nitrophenol
2,4-dinitrophenol
4,6-dinitro-o-cresol
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TABLE VI-2 (Continued)

TOXIC POLLUTANTS NEVER DETECTED |

N-nitrosodimethylamine
N-nitrosodiphenylamine
N-nitrosodi-n-propylamine
pentachlorophenol

phenol

diethyl phthalate

benzo(a)anthracene (1,2-benzanthracene)
3,4-benzofluoranthene :
acenaphthylene

benzo(ghi)perylene (1l,1ll-benzoperylene)
fluorene -
dibenzo(a,h)anthracene (1,2,5,6-dibenzanthracene)
indeno(1l,2,3~cd)pyrene (w,e,—-o-phenylenepyrene)
toluene

vinyl chloride (chlorethylene)

aldrin

dieldrin

4,4'DDD (p,p'TDE)

delta-BHC

toxaphene

asbestos (Fibrous)

beryllium

cadmium

cyanide (Total)

mercury

thallium

2,3,7,8-tetra chlorodibenzo-p-dioxin (TCDD)
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TABLE VI-3

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL
QUANTIFICATION LIMIT

1. acenaphthene

4. benzene

11. 1,1,1-trichlorethane

i5. 1,1,2,2-tetrachloroethane

29. 1,l1-dichloroethylene '

30. 1,2-trans-dichloroethylene

39. fluoranthene

55. naphthalene

71. dimethyl phthalate

73. benzo(a)pyrene (3,4- benzopyrene) :

75. benzo(k)fluoranthane (11,12- -benzofluoranthene)

76. chrysene

78. anthracene (a)

81. phenanthrene (a)

84. pyrene

85. tetrachloroethylene

87. trichloroethylene

91. chlordane (technical mixture and metabolltes)

92. 4,4'-DDT

93. 4,4'-DDE (p,p'DDX)

95. a—endosulfan—Alpha

96. b-endosulfan-Beta

97. endosulfan sulfate

98. endrin

99. endrin aldehyde

100. heptachlor

101. heptachlor epoxide

102. a-BHC-Alpha

103. b-BHC-Beta

104. r-BHC (lindane)-Gamma

106. PCB-1242 (Arochlor 1242) (t
107. PCB-1254 (Arochlor 1254) (
. 108. PCB-1221 (Arochlor 1221) (
109. PCB-1232 (Arochlor 1232) (
110. PCB-1248 (c) .
111. PCB-1260 (Arochlor 1260) (
112. PCB-1016 (Arochlor 1016) (

QU UU-
St St S et Nt Smes?

QaQ

(a), (b), (c) Reported together, as a combined value.
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SECTION VII

CONTROL AND TREATMENT TECHNOLOGIES

The preceding sections of this supplement discussed the waste
water sources, flows, and characteristics of the wastewaters from
primary electrolytic copper refining plants. This section
summarizes the description of these wastewaters and indicates the
level of treatment which is currently practiced by the primary
electrolytic copper refining industry for each waste stream.

TECHNICAL BASIS OF BPT

As mentioned in Section 1III, EPA promulgated BPT effluent
limitations guidelines for the primary electrolytic copper
refining subcategory on July 2, 1980. The BPT regulations
established by EPA limit the discharge of copper, cadmium, 1lead,
zinc, and TS8S, and require the control of pH. The " best
practicable control technology identified is the treatment of
wastewater by lime and settle technology. To obtain the wvalues
required at BPT, the agency acknowledges that in some cases it
may be necessary to use chemical flocculants to enhance settling.

CURRENT CONTROL AND TREATMENT PRACTICES

This section presents a summary of the control - and treatment
technologies that are currently applied to each of the sources
generating wastewater in this subcategory. As discussed in
Section V, wastewater associated with the primary copper
electrolytic refining subcategory 1is characterized by the
presence of the toxic metal pollutants and suspended = solids.
(The raw (untreated) wastewater data for specific sources as well
as combined waste streams is presented in Section V.) Generally,
these pollutants are present in each of the waste streams at
treatable concentrations, so these waste streams are commonly
combined for treatment to reduce the concentrations of these
pollutants. Construction of one wastewater treatment system for
combined treatment allows plants to take advantage of economies
of scale and, in some instances, to combine streams of differing
alkalinity to reduce treatment chemical requirements. Ten plants
in this subcategory currently have combined wastewater treatment
systems, five have lime precipitation and sedimentation, and no
plants have lime precipitation, sedimentation, and filtration.
After proposal, three options were selected for consideration for
BAT, BDT, and pretreatment in this subcategory, based on combined
treatment of these compatible waste streams.

ELECTROLYTIC REFINING

Copper anodes obtained from smelters are " inserted in an
electrolytic bath consisting of sulfuric acid and copper sulfate.
As copper ions migrate from the anode to the cathode, impurities
contained within the anode are released. Several of these
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impurities are soluble in the electrolyte, while others, such as

precious metals, are not, and they settle to the bottom of the
cells. A bleed stream is continuously removed from the
electrolytic tank house to control the levels of soluble
impurities and the concentration of copper sulfate in the
electrolyte. The bleed stream is electrowinned to remove copper
present as copper sulfate, and then partially evaporated to
initiate the precipitation of nickel sulfate. At most refineries
the stream is returned to the tank house as make up acid. One
plant, however, reported discharging this waste stream after pH
adjustment and sedimentation. Two refineries located in areas of
net evaporation reported partial recycle and evaporation of spent
electrolyte. Two facilities reported the sale of spent
electrolyte to copper sulfate manufacturers. One plant reported
disposing of its spent electrolyte in a deep well, and three
facilities did not provide information on treatment practices.
The remaining six electrolytic refiners reported a 100 percent

recycle of spent electrolyte.

Spent electrolyte after electrOW1nn1ng and nlckel sulfate removal
is characterized by a low pH (2.5) with dissolved treatable toxic
metals. This waste stream is treatable through pH adjustment .to
precipitate the dissolved metals and settling to remove the
precipitate. A better method, as demonstrated in the
subcategory, is complete recycle after electrowinning and nickel
sulfate removal to eliminate the discharge of all toxic
pollutants. ‘ - “

ANODE AND CATHODE RINSE WATER

Anodes are removed from the electrolytic cells in monthly cycles
and often rinsed before being returned to a casting furnace.
There were six plants who reported washing anode butts upon
removal from the cells, five of which reported a zero discharge
or 100 percent recycle of this wastewater. Generally the washing
is done above the cells so that all wastewater is captured in the
cell and not discharged. One facility reported discharging a
blowdown £from this waste stream as it was recycled. This
facility also indicated that the blowdown was not treated before
discharge.

As with spent electrolyte, anode and cathode rinse water |is
characterized by a low pH with dissolved toxic metals.
Accordingly, this waste stream is treatable through pH adjustment
to precipitate the dissolved metals and settling to remove the
precipitate. Industry has demonstrated, however, that this waste
stream can be eliminated if anodes and cathodes are rinsed above
the electrolytic cells.

CASTING
Blister copper and anode copper are cast into usable shapes for
further processing. Wastewater from this operation is due to

contact cooling and furnace scrubber liquor. From dcp responses
it was determined that two of four plants discharging casting
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contact cooling water recycle greater than 90 percent of the
water used. Before discharge, two plants treat the cooling water

with lime and settle technology, one plant passes its water

through settling ponds before discharge, and the other  plant

discharges a blow down from its cooling tower without treatment.

To achieve =zero discharge, a variety of methods are used,

including chemical precipitation and sedimentation followed by
100 percent recycle, deep well injection, cooling towers, solar

evaporation, and 100 percent reuse in other plant processes.

Both casting contact cooling and casting scrubber 1liquor will
exhibit. similar wastewater ' characteristics, treatable
concentrations of dissolved metals and suspended solids.
Wastewater from these two sources is best treated with lime and

settle technology. Further reduction of pollutant discharge can
be accomplished through cooling towers and recycle.

CASTING SCRUBBER LIQUOR

Control of particulate matter from casting furnaces. is
accomplished with a wet system at one plant with ultimate
disposal of this wastewater through deep well injection. The
remaining refineries reported no control of emissions from
casting furnaces. ' '

BY-PRODUCT RECOVERY

Many of the impurities present in anode copper have economic
value and may be recovered as a by-product of electrolytic copper
refining. From the dcp responses, it was determined that three
electrolytic refiners recover precious metals on site as by-
products. Of these three fac111t1es, one plant reported
discharging wastewater from the processing of anode slimes and
wastewater from a fusion kiln SO, scrubber; while one reported
discharging wastewater through deep well injection, and one
reported 100 percent recycle. The plant practicing 100 percent
recycle treats the wastewater by iron - cementation and
neutralization with caustic before reusing the water. ‘

The principal source of wastewater from by-product recovery is
due to 1leaching and precipitation throughout the by-product
recovery process to remove impurities. Many of the spent
solutions are acidic and could be treated through pH adjustment
to initiate precipitation followed by sedimentation. EPA
believes, however, that these wastewaters can be recycled or
reused in other processes. This is demonstrated by one facility
located in an area of net precipitation.

CONTROL AND TREATMENT OPTIONS

Based on an examination of the wastewater sampling data, three
control and treatment technologies that effectively control the
pollutants found in primary electrolytic copper refining waste
waters were selected for evaluation. Other treatment
technologies considered for the category included activated
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alumina adsorption (Option D) and activated carbon adsorption
(Option E). However, these technologies were not selected for
evaluation in this subcategory because they are not applicable to
primary electrolytic copper refining. Although arsenic was found
in process wastewaters at treatable concentrations, activated
alumina technology (Option D) 1is not demonstrated 1in the
nonferrous metals manufacturing category, nor 1is it clearly
transferable. No toxic organic pollutants were found in process
waste waters above their treatable concentrations. Also, organic
pollutants are not characteristics of the raw materials and
processing agents used in this subcategory. Therefore, activated
carbon 1is not considered necessary. The options selected for

evaluation are discussed below.

OPTION A

Option A for the primary electrolytic copper refining subcategory
is equivalent to BPT. The BPT model end-of-pipe treatment
consists of chemical precipitation and sedimentation (lime and
settle) technology. Chemical precipitation and sedimentation
removes metals and suspended solids from the casting contact
cooling water by the addition of lime followed by sedimentation.

OPTION B

Option B for the primary electrolytic copper refining subcategory
requires control and treatment technologies to reduce the
discharge of wastewater volume and pollutant mass. Water recycle
and reuse are the principal control mechanisms for flow
reduction.

The Option B treatment model is based on the same chemical
precipitation and sedimentation technology as BPT (Option A), but
it allows a discharge from casting contact cooling only. Recycle
and reuse are also required for casting contact cooling water to
control solids. A 100 percent recycle or reuse are required for
spent electrolyte and anode and cathode rinse water. Chemical
precipitation is used to remove metals by the addition of lime
followed by settling. Suspended solids are also removed from the
process. ‘

OPTION C

The Option C treatment scheme builds on Option B (treatment of
chemical precipitation, sedimentation, and in-process flow
reduction) with the addition of preliminary treatment consisting
of sulfide precipitation, pressure filtration, and multimedia
filtration end-of-pipe treatment. Sulfide precipitation is used
to further reduce the concentration of dissolved metals at one
primary copper refiner operating a metallurgical acid plant.
Multimedia £filtration is wused to remove suspended solids,
including precipitates of metals beyond the concentration
attainable by gravity sedimentation. The filter suggested is of
the gravity, mixed media type, although other forms of filters
such as rapid sand filters or pressure filters would perform
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satisfactorily. The addition of filters also provides consistent
removal during periods of time in which there are rapid increases
in flows or loadings of pollutants to the treatment system.

TREATMENT TECHNOLOGIES REJECTED AT PROPOSAL

Other treatment technologies included activated alumina
adsorption (Option D), activated carbon adsorption (Option E),
and reverse osmosis (Option F). These technologies were not
considered because they are not applicable to the primary
electrolytic copper refining subcategory. Although arsenic was
found in process wastewaters at treatable concentrations,
activated alumina technology (Option D) is not demonstrated in
the nonferrous metals manufacturing category, nor is it clearly
transferable. Activated carbon adsorption technology (Option E)
was not considered because treatable concentrations of toxic
organic pollutants were not detected in wastewater from primary
copper electrolytic refiners. Also, organic pollutants are not
characteristic of the raw materials and processing agents used in
this subcategory. Therefore, activated carbon adsorption is not
applicable. : o ~

Option F for the primary copper refining subcategory consisted of
reverse osmosis and evaporation technology added at the ‘end of
the lime precipitation, sedimentation, in-process flow reduction,
and multimedia filtration considered for Option C. Option F was
used for complete recycle of the treated water by controlling the
concentration of dissolved solids. Multiple-effect evaporation
is used to dewater the brines rejected from reverse osmosis.
Reverse osmosis, however, was rejected because it was not
demonstrated in the nonferrous metals manufacturing category, nor
is it clearly transferable.
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SECTION VIII
COSTS, ENERGY, AND NONWATER QUALITY ASPECTS

This section describes the method used to develop the costs
associated with the control and treatment technologies discussed
in Section VII for wastewaters from primary electrolytic copper
refining plants. The energy requirements of the considered
options as well as solid waste and air pollution aspects are -also
discussed in this section.

Cost estimates,: based on the preliminary and end-of-pipe
treatment of castlng contact cooling and spent electrolyte water,
are presented in this section for the prlmary electrolytic copper
ref1n1ng subcategory. _

In Section VI of this -supplement, several pollutants and
pollutant parameters are selected for limitation for the primary
electrolytic copper refining subcategory. These pollutants or
pollutant parameters include copper, lead, nickel, total
suspended solids, and pH. Metals are most economically removed
by chemical precipitation, sedimentation, and' filtration. The
recycle of casting contact cooling water through cooling  towers
may also be added as a preliminary flow reduction measure which
decreases the discharge flow from casting and results in the
concentration of pollutants in the effluent stream. Treatment of
a more concentrated effluent allows achievement of a greater net
pollutant removal and introduces the possible economic cost-
effectiveness associated with treating a 1lower volume of
wastewater. Therefore, the basic control and treatment
technologies considered for the primary electrolytic copper
refining subcategory are cooling towers, chemical precipitation
and sedimentation (lime and settle and filtration), with

preliminary treatment for arsenic with sulfide precipitation and
pressure filtration where appropriate.

TREATMENT OPTIONS CONSIDERED

As discussed in Section VII of this supplement, three control and
treatment options are considered for treating wastewater from the
primary electrolytic copper refining subcategory. The control and
treatment options are described below and schematically presented
in Figures X-1 through X-3 (pages 1189 - 1193).

OPTION A

Casting contact cooling wastewater and spent electrolyte are
treated by chemical precipitation and sedimentation. This option
represents no additional costs since the promulgated 1980 BPT is
" based on lime precipitation and sedimentation.
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OPTION B

The casting contact coollng water is recycled through a ddciihg”
tower and a blowdown stream, along with spent electrolyte, is
treated by chemical precipitation and sedimentation.

OPTION C

The casting contact cooling water is recycled through a cooling
tower and a blowdown stream, along with spent electrolyte, and is
treated by chemical precipitation, sedimentation, sulfide
precipitation (and flltratlon), and multimedia filtration. The
sulfide precipitation is included for one primary copper refiner
operatlng a metallurglcal acid plant. The cost of the sulfide
precipitation is attributed entirely to the ac1d plant.

COSTING METHODOLOGY

A detailed discussion of the methodology used to develop the
compliance costs 1is presented in Section VIII of the General
Development Document. Plant-by-plant compliance costs have been
estimated for the nonferrous metals manufacturing category and
are presented in the administrative record supporting this
regulation. A comparison of the costs developed for proposal and
the revised costs for the final regulation are presented in Table
VIII-1 (page 1173) for the direct dlscharges.‘

- Bach of the major assumptlons used to develop compllance costs is
presented in Section VIII of the General Development Document.
Each subcategory contains a unique set of waste streams requiring
certain subcategory—spec1f1c assumptions to develop compliance
costs. Five major assumptlons are dlSCUSSEd brlefly below.

(1) No discharge of process wastewater from the anode and
cathode rinse operation is accomplished via in-plant
process modifications. As such, no compliance costs are
attributable to this regulation.

(2) Because the compliance costs need only represent
incremental costs that primary copper refineries may be expected
to incur in complying with this regulation, operation and
maintenance costs for in-place treatment used to comply with the
previously promulgated BPT regulation for this subcategory are
not included in a plant's total cost of compliance for this
regulation. I .

(3) Capital and annual costs for“wrhe ‘blanr ‘dischargigé‘m”“WMw

wastewater in both the primary copper and metallurgical acid
plant subcategories are attributed to each subcategory on a flow-
weighted ba51s.

(4) No cost is included for dlrect diécharges“ t¢w‘00mp1Y"W
with elimination of net prec1p1tatlon “allowances for primary
copper plants.
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, (5) Recycle of casting contact cooling water is based on
recycle through cooling towers. 4Annual costs associated with
maintenance and chemicals to prevent biological growth,
corrosion, and scale formation are included in the estimated
compliance costs. If a plant currently recycles casting contact
cooling water, capital costs of the recycle equipment ' (cooling
tower, pumps, and piping) were not included in the compliance
costs.

NONWATER QUALITY ASPECTS

Nonwater quality impacts spec1f1c to primary electrolytic copper
refining, including energy requirements, solid waste and air
pollution are discussed below.

ENERGY REQUIREMENTS

The methodology used for determining the energy requirements for
the wvarious options is discussed in Section VIII of the General
Development Document. Energy requirements are estimated at 0.14
MW-hr/yr and 0.17 MW-hr/yr for Options B and C, respectively. No

additional energy is required for Option A as a result of this
regulation since BPT is in place. Option C represents roughly
five percent of a typical plant's electrical usage. It |is
therefore concluded that the energy requirements of the treatment
options considered will have no significant 1mpact on total. plant
energy consumption. :

SOLID WASTE

Sludges associated with the primary electrolytic copper refining
subcategory will necessarily contain additional quantities (and
concentrations) of toxic metal pollutants. Wastes generated by
primary smelters and refiners are currently exempt . from
regulation by Act of Congress (Resource Conservation and Recovery
Act (RCRA), Section 3001(b). Consequently, sludges generated
from treating primary industries' wastewater are not presently
subject to regulation as hazardous wastes.

The technology basis for one plant in the primary copper
- electrolytic refining subcategory includes separate sulfide
precipitation for the control- of arsenic. In developing
compliance costs for this plant, sulfide precipitation was used
as a preliminary treatment to 1lime, settle, and multimedia
filtration treatment. Precipitants generated during: sulfide
precipitation are removed in a pressure filter and backwashed to
lime and settle. The Agency believes sludge generated through
sulfide precipitation will be classified as hazardous under RCRA.
The costs of hazardous waste disposal were . considered in the
economic analysis for the one copper plant (even though the waste
is now exempt from RCRA regulation) and they were determined to
be economically achievable. Sludges generated by the other
primary copper direct discharges are not expected to be hazardous
if a small (5-10%) excess of lime is added during treatment.
Multimedia filtration will not generate any significant amount of
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sludge over that resultlng from lime pre01p1tat10n and sulfi&éj
precipitation.

Although it is the Agency's view that lime sludges generated as a
result of these guidelines are not expected to be hazardous
(except for the one plant), generators of these wastes must test
the waste to determine 1if the wastes meet any of the
characteristics of hazardous waste (see 40 CFR 262.11).

If these wastes should be identified or are listed as hazardous,
they will come within the scope of RCRA's '"cradle to grave"
hazardous waste management program, requiring regulation from -the
point of generation to point of final disposition. EPA's
generator standards would require generators of  hazardous
nonferrous metals manufacturing wastes to meet containerization,
labeling, recordkeeping, and reporting requirements; if plants
dispose of hazardous wastes off-site, they would have to prepare
a manifest which would track the movement of the wastes from the
generator's premises to a permitted off-site treatment, storage,
or disposal facility. See 40 CFR 262.20 45 FR 33142 (May 19,
1980), as amended at 45 FR 86973 (December 31, 1980). The
transporter regulations require transporters of hazardous wastes
to comply with the manifest system to assure that the wastes are
delivered to a permitted facility. See 40 CFR 263.20 45 FR 33151
(May 19, 1980), as amended at 45 FR 86973 (December 31, 1980).
Finally, RCRA regulations establish standards for hazardous waste
treatment, storage, and disposal facilities allowed to receive
such wastes. See 40 CFR Part 464 46 FR 2802 (January 12, 1981),
47 FR 32274 (July 26, 1982). Must be dlsposed of in compliance
with the Subtitle D open dumping standards, implementing 4004 of
RCRA. See 44 FR 53438 (September 13, 1979). The Agency has
calculated as part of the costs for wastewater treatment the cost
of haullng and disposing of these wastes. o

AIR POLLUTION

There is no reason to believe that any substantlal air pdilutibh”w“\

problems will result from implementation of chemical
precipitation, sedimentation, multimedia filtration and reverse
osmosis. These technologles transfer pollutants to solid waste
and do not involve air stripping or any other physical process
likely to transfer pollutants to air. Minor amounts of sulfur
may be emitted during sulfide precipitation, and water vapor
containing some particulate matter will be released in the drift.
from the cooling tower systems which are used as the basis for
flow reduction in the primary electrolytic copper refining
subcategory. However, the Agency does not consider this impact
to be significant.
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TABLE VIII—l

COST OF COMPLIANCE FOR THE PRIMARY COPPER SUBCATEGORY
DIRECT DISCHARGERS
(March, 1982 Dollars)

~ Proposal Costs , Promulgation Costs
Option Capital ‘ Annual Capital . Annual
B 2,120,000 1,549,000 197,000 133,000

c 3,153,000 1,876,600 266,000 171,000

’
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SECTION IX
BEST PRACTICABLE TECHNOLOGY CURRENTLY AVAILABLE

EPA promulgated BPT effluent limitations for the primary copper
smelting and electrolytic refining subcategories on July 2, 1980,
as Subpart D and Subpart E of 40 CFR Part 421. EPA 1is not
making any modifications to these limitations. Subpart E applies
to primary electrolytic copper refining and by-product recovery
operations and allows a discharge of process wastewater subject
to mass-based limitations. o

Pollutants regulated by these limitations are copper, cadmium,
lead, =zinc,  total suspended solids" and pH. The effluent
limitations established by BPT standards for the primary
electrolytic copper refining subcategory are based on chemical

prec1p1tat10n and sedimentation and are as follows:

EFFLUENT LIMITATIONS
, Average of Daily Values
. Effluent Maximum for for 30 Consecutive
Characteristic ' 'Any One Day Days Shall Not Exceed

Metric Units - kilograms per 1, 000 kg of product
English Units - 1lbs per 1, 000 lbs of product

Total Suspended Solids 0.100 0.050
Copper - 0.0017 0.0008
Cadmium 0.0006 0.00003
Lead ‘ : 0.0006 ' 0.00026
Zinc : 0.0012 0.0003

pH within the range of 6.0 to 9.0
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SECTION X
BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHiEVABLE

These effluent 1limitations are based on the best control and
treatment technology used by a specific point source within the
industrial category or subcategory, or by another category where
it 1is readily transferable. Emphasis is placed on additional
treatment techniques applied at the end of the treatment systems
currently used for BPT, as well as reduction of the amount of
- water used and discharged, process control, and treatment
technology optimization.

The factors considered in assessing best available technology
economically achievable (BAT) include the age of equipment and
facilities involved, the processes used, process changes,
nonwater - quality environmental impacts (including energy
requirements), and the costs of application of such technology
(Section 304 (b) (2) (B) of the Clean Water Act). At a minimum,
BAT represents - the best available technology . economically
achievable at plants of various ages, sizes, processes, or other
characteristics. Where the Agency has found the existing
performance to be uniformly inadequate, BAT may ‘be transferred
from a different subcategory or category. BAT - may include
feasible process changes or internal controls, even when not ' in
common industry practice.

The redquired assessment of BAT considers costs and economic
achievability, but does not require a balancing of costs against
effluent reduction benefits (see Weyerhaeuser v. Costle, 590
F.2d. 1011 (D.C. Cir. 1978)). However, in asse551ng' BAT, the
Agency has given substantial weight to the economic achlevablllty
of the technology.

TECHNICAL APPROACH TO BAT

The Agency reviewed a wide range of technology options and
evaluated - the available possibilities to ensure that the most
effective and beneficial technologies were used as the basis of
BAT. To accomplish this, the Agency elected to examine four
technology options prior to proposing mass limitations which
could be applied to the primary electrolytic copper refining
subcategory as BAT options. Three of these technology options
were re—evaluated prior to promulgation of mass limitations for
.the primary copper electrolytic refining subcategory.

In summary, the treatment technologies considered for the primary'
. electrolytic copper refining subcategory are: :

Option A (Figure X-1 page 1191) is based on

o} Chemical precipitation and sedimentation
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Option B (Flgure X-2 page 1192) is based on
0w“ Chemlcal prec1p1tatlon and sedlmentatlon
o  Flow reductlon

Option C (Flgure X-3 page 1193) is based on

o] Sulfide pre01p1tat10n and pressure filtration (at
- one plant)

o Chemical precipitation and sedimentation

o Flow reduction

o Multimedia filtration

These three technology options considered for BAT are discussed
in greater detail below. The first option considered is the same

as the BPT treatment and control technology. The remaining

gptlons provide additional pollutant removal beyond that achieved
y BPT.

OPTION A

Option A for the primary electrolytic copper refining subcategory
is chemical precipitation and sedimentation (lime and settle).
Chemical precipitation and sedimentation, the technology
established as BPT for the primary electrolytic copper refining
subcategory, removes metals and suspended solids from the casting
contact cooling water and spent electrolyte by the addition of
lime followed by sedimentation.

OPTION B

Option B for the primary copper refining subcategory decreases
pollutant discharge by building upon the BPT end-of-pipe
treatment technology, chemical precipitation and sedimentation
(Option A) by including flow reduction measures. Flow reduction
measures, including in-process changes, result in the elimination
of some wastewater streams and the concentration of pollutants in
other effluents as explained in Section VII of Vol. 1. Treatment
of a more concentrated effluent allows achievement ofwa“greater
net pollutant removal and introduces the possible economic
benefits associated with treating a lower volume of wastewater.
Methods used in Optlon B to reduce process wastewater generation
or dlscharge rates include a 100 percent recycle of anode and
cathode rinse water and partial recycle of casting contact
cooling water.

I T

Recycling of Casting Contact Cooling Waterwyh ngh CeolingﬁTowe;eeww

The cooling and recycle of contact cooling water is practiced by
six of the nine plants reporting this wastewater. The function
of casting contact cooling water is to quickly remove heat from
the newly formed casting product. Therefore, the principal
requirements of. the water are that it be cool and not contain
dissolved solids at a concentration that would cause water marks
or other surface imperfections. There is sufficient experience
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with casting contact cooling wastewater within the nonferrous
metals manufacturing category to assure the success of this
" technology using cooling towers or heat exchangers (refer to
Section VII of the General Development Document). Although two
plants have reported that they do not discharge any casting
contact cooling wastewater, a blowdown or periodic cleaning may
be needed to prevent a build-up of dissolved and suspended
solids. (EPA has determined that a blowdown of 10 percent of the
water applied in a process is adequate).

Recycle of Water Used in Anode and Cathode Rinsing

Total recyclé or reuse of anode rinse water is practiced by six
of the seven plants generating this wastewater. The amount of
recycle used by the single discharging plant was not reported.

The Option B treatment scheme consists of cooling towers for the
casting cooling water followed by the treatment scheme of Option
A, which consists of chemical precipitation and sedimentation
technology (lime and settle). .

OPTION C

Option C for the primary electrolytic copper refining subcategory
~consists of preliminary treatment with sulfide precipitation and
pressure filtration and multimedia filtration end-of-pipe
technology added to the lime precipitation, sedimentation, and
in-process flow reduction considered for Option B. The Option C
treatment scheme is presented in Figure X-3 (page 1195). Sulfide
precipitation 1is considered for one primary copper refiner and
smelter .operating a metallurgical acid plant. Sulfide
precipitation followed by pressure filtration will remove toxic
metals to levels otherwise achievable by 1lime and settle
treatment. Multimedia filtration is used to remove suspended
solids, including precipitates of metals, beyond - the
concentration attainable by gravity sedimentation. The £filter
suggested 1is of the gravity, mixed media type, although other
forms of filters, such as rapid sand filters or pressure filters,
would perform satlsfactorlly.

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

As one means of evaluating each technology option, EPA developed
estimates of the pollutant removal estimates and the compliance
costs associated with each option. The methodologies  are
described on the following pages.

ESTIMATED POLLUTANT REMOVALS

A complete description of the methodology used to calculate the -
estimated pollutant reduction achieved by the application of the
various treatment options is presented in Section X of the
General Development Document. The pollutant removal estimates
have been revised from proposal based on comments and on new
data; however, the methodology for calculating pollutant removals
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was not changed. The data used for estimating removals are the
same as those used to revised the compliance costs.

Sampling data collected during the field sampling program were
used to characterize the major waste streams considered for
regulation. At each sampled facility, the sampling data were
production normalized for each unit operation (i.e., mass of
pollutant generated per mass of product manufactured). This
value, referred to as the raw waste, was used to estimate the
mass of toxic pollutants generated within the primary
electrolytic copper refining subcategory. By multiplying the
total subcategory production for a: unit operation by the
corresponding raw waste value, the mass of pollutant generated
for that unit operation was estimated.

The volume of wastewater discharged after the application of each
treatment option was estimated for each operation at each plant
by comparing the actual discharge to regulatory flow. The
smaller of the two values was selected and summed with the other
plant flows. The mass of pollutant discharged was then estimated
by multiplying the achievable concentration values attainable by
the option (mg/l) by the estimated volume of process wastewater
discharged by the subcategory. The mass of pollutant removed is
the difference between the estimated mass of pollutant generated
within the subcategory and the mass of pollutant discharged after
application of the treatment option. The pollutant removal
estimates for the primary electrolytic copper direct dischargers
are presented in Table X-1 (page 1187).

COMPLIANCE COSTS

Compliance costs presented at proposal were estimated using cost
curves, relating the total costs associated with installation and
operation of wastewater treatment technologies to plant 'process
wastewater discharge. EPA applied these curves on a per plant
basis, a plant's costs -- both capital, and operating and
maintenance -- being determined by what treatment it has in place
and by its individual process wastewater discharge (from dcp).
The final step was to annualize the capital costs, and to sum the
annualized capital costs, and the operating and maintenance
costs, yielding the cost of compliance for the subcategory.
Since proposal, the cost estimation methodology has been revised
as discussed in Section VIII of this document. A design model
and plant specific information were used to size a wastewater
treatment system for each discharging facility. After completion
of the design, capital and annual costs were estimated for each
unit of the wastewater treatment system. Capital costs were
developed from vendor quotes and annual costs were developed from
literature.  Table VIII-1 (page 1173) shows the revised
compliance costs of the wvarious options for the primary
electrolytic copper refining subcategory.

The compliance costs presented in Section VIII 'reptéseht‘ the

incremental cost of wastewater treatment not already in place.
For example, if a plant operates a lime precipitation and
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sedimentation treatment system of sufficient size, capital costs
are not included in the compliance costs estimates since this
expenditure has already been incurred by the plant. It is also
worth noting that a comparison was made between actual flows and
. the regqulatory flows. The smaller of the two was chosen to use
for sizing of the wastewater treatment equipment. The cost of
flow reduction was accounted for by developing costs for cooling
"towers and holding tanks to allow for recycle. '

BAT OPTICN SELECTION

EPA proposed both Option B and Option C as the basis for
alternative BAT effluent limitations for the primary electrolytic
copper refining subcategory due to adverse structural economic
changes that were not reflected in the Agency's economic
analysis. These alternative 1limitations were based on 1lime
precipitation, sedimentation, and in-process control technologies
to reduce the volume of process wastewater discharged for Option
B. Lime precipitation, sedimentation, in-process control
technologies, and multimedia filtration were proposed for ©Option
C.

As discussed earlier, plant-by-plant compliance costs have been
re—evaluated for this subcategory. 1In addition, the .economic
analysis, the Agency has determined that Option C, which includes
in-process flow reduction, lime precipitation, sedimentation, and
multimedia filtration with sulfide precipitation preliminary
treatment, is economically achievable. Therefore, ‘the
promulgated BAT technology basis for primary copper electrolytic
refining is based on Option C technology. Figure X-3 (page 1193)
illustrates this treatment scheme. :

Filtration 1is not demonstrated in this subcategory, but it is
transferred from the primary aluminum, secondary copper, primary
zing, primary lead, secondary ‘lead, and secondary silver
-subcategories.

Extensive effluent data submitted to the Agency by an integrated
copper refiner and smelter have indicated that the proposed
arsenic mass limitations based on lime and settle treatment may
not be achievable for this plant. The Agency believes that the
larger arsenic values in the plant's ore contribute significant
quantities of arsenic to the treatment system. Arsenic
concentrations 1in excess of 100 mg/l are common at. this plant,
making the combined metals data base inappropriate. The Agency
believes that the mass limitations as proposed for the primary
electrolytic copper refining subcategory and metallurgical acid
plant subcategory are achievable for this plant by adding sulfide
precipitation followed by pressure filtration to the model
treatment technology. The Agency thus has determined that the
combination of sulfide precipitation preliminary treatment,  and
lime precipitation, sedimentation, and multimedia filtration end-
of-pipe technology will achieve the mass limitations promulgated
and has included this technology in its compliance cost estimates
for this one plant. However, the costs associated with sulfide
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precipitation on the total process flow were attributed entirely
to the metallurgical acid plants subcategory because the refinery
wastewater contributes only a small fraction of the combined
discharge.

EPA estimates that the promulgated,BAT will remove 48,730 kg/yr
of toxic metals over raw discharge estimates. The £final BAT
effluent mass limitations will remove 770 kg/yr of toxic metals
over the intermediate option considered, which lacks filtration.
Both options are economically achievable. The Agency believes
that the incremental removal justifies selecting of filtration as
part of BAT model technology. Implementation of the promulgated
BAT 1limitations is expected to result in an estimated capital
cost of $0.266 million (March, 1982 dollars) and an estimated
annual cost of $0.171 million. EPA is not including any cost for.
elimination of the catastrophic storm and net precipitation
allowances based on its elimination from BPT in 1980. ‘

WASTEWATER DISCHARGE RATES

Important production operations in the primary electrolytic

copper refining subcategory are electrolytic refining and
casting. Both of these operations are potential sources of
wastewater and are evaluated to establish effluent limitations
for the subcategory.

Specific wastewater streams associated with the primary
electrolytic copper refining subcategory are cathode and anode
rinsing wastewater, spent electrolyte, casting contact cooling.
waste water, and casting wet air pollution control wastewater.
Table X-2 (page 1188) lists the production normalized wastewater
discharge rates allocated at BAT for these wastewater streams.
The values represent the best existing practices of the
subcategory, as determined from the analysis of dcp.

ANODE AND CATHODE RINSE WASTEWATER

The BAT wastewater discharge allowance is not provided for anode
and cathode rinsing. Six of the 14 primary copper refining
facilities reported this waste stream. Five of these plants
practice total recycle or reuse of this waste stream, while only
one plant discharges the rinsing wastewater. The BAT discharge
rate is based on the five plants who do not discharge this waste

water. ' '

SPENT ELECTROLYTE

No BAT discharge allowance was provided for spent electrolyte in
the proposed regulation. The BAT discharge rate was based on the
13 plants that did not discharge spent electrolyte.

Data supplied to the Agency through comments and Section 308
requests 1indicate spent electrolyte cannot be recycled 100
percent after electrowinning for some plants. Recycle rates are
highly dependent on raw materials and contaminate levels in the
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anode. As copper 1is released into solution from the anode,
impurities contained in the anode are also released into
solution. Several of these impurities, such as silver, gold,
lead, and selenium are insoluble in the electrolyte and settle to
the bottom of the electrolytic cell. Soluble impurities
contained in the cathode consist primarily of bismuth, antimony,
and iron. Purity of the cathode copper is very dependent on the
concentration of impurities in the electrolyte. Therefore, a
portion of the electrolyte is bled from the system and processed
in an electrowinning circuit followed by nickel sulfate recovery.
In certain instances, raw materials may contain minimal
concentrations of nickel making nickel sulfate recovery
inappropriate. The bleed rate could be decreased so that nickel
concentrations increase and nickel sulfate recovery can be used.
However, this will concentrate the bismuth, antimony, and iron
impurities and affect product purity. For these reasons, the
"Agency 1is modifying the proposed zero discharge requirement for
spent electrolyte. The BAT discharge rate is based on the only
plant that discharges this wastewater source, and it is equal to
49 1/kkg (12 gal/ton) of cathode copper production.

CASTING CONTACT COOLING WASTEWATER

Nine of the 14 copper refining plants reported this waste stream.
Recycle of this waste stream is practiced at five of these
plants. Two plants reported total recycle of their casting
contact cooling water; however, three plants reported discharging
a bleed stream. Wastewater rates for casting contact cooling are
presented in Table V-2 (page 1143). The BAT discharge rate is
based on the mean normalized discharge flow of the three plants
that recycle and discharge a bleed stream (plants 215, 216, and
217). The BAT discharge rate is 498 1/kkg (119 gal/ton) of
casting production. : : ‘

CASTING WET AIR POLLUTION CONTROL

Only one of the 14 copper refining plants reported the use of a
casting scrubber. This plant achieves zero discharge of the
scrubbing wastewater by deep well injection. Since only one
‘plant uses casting wet air pollution control and this plant is a
zero discharger, no BAT discharge allowance is provided for
casting wet air pollution control.

BY-PRODUCT RECOVERY

No BAT wastewater discharge allowance is provided for by-product
recovery. Two of the three plants which recover by-products from
electrolytic copper refining do not discharge wastewater. The
single discharging plant generates bleed streams from scrubbers
and casting contact cooling associated with by-product recovery
after -electrowinning. The scrubber is used to control sulfur
‘dioxide (SOj) emissions from -fusion kilns. The scrubber water is
not recycled but is discharged to the plant wastewater treatment
system. - However, the scrubber wastewater flow rate comprises
less than one percent of the total -plant regulatory flow and is
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thus con51dered negligible. Contact cooling water used in

casting dore anodes is also discharged to the plant wastewater
treatment system. However, the Agency believes there is no need
to treat casting contact cooling water from by-product recovery.
EPA sampled casting contact cooling water from similar operations
at a secondary precious metals plant in the. nonferrous metals
manufacturing category. The pollutant loadings in this waste
water are insignificant compared to the other waste streams
selected. The sampling data are presented in the secondary
precious metals supplemental development document. Wastewater
use and discharge rates for by-product recovery are presented in
Table V-4 (page '1142). EPA believes that the solution from
electrowinning can be reused in electrolytic refining. In
addition, EPA received no comments questioning the proposed zero
discharge allowance for this waste stream. For these reasons,
and because zero discharge from by-product recovery is
demonstrated by two of three plants, EPA has not provided a
discharge allowance for by—product recovery.

REGULATED POLLUTANT PARAMETERS

In implementing the terms of the Consent Agreement in NRDC v. =

Train, Op. Cit., and 33 U.S.C. 1314 (b) (2) (A and B) (1976), the
BEgency placed particular emphasis on the toxic pollutants. The
raw wastewater concentrations from individual operations and the
subcategory as a whole were examined to select certain pollutants
. and pollutant parameters for consideration for limitation. This
examination and evaluation, presented in Section VI, concluded
that 11 pollutants and pollutant parameters are ~“present in
primary electrolytic copper refining wastewaters at
concentrations that can be effectively reduced by identified
treatment technologles. (Refer to Sectlon VI “ ‘

However, the cost associated w1th analysxs
pollutants has prompted EPA to develop an alternative method for
regulating and monitoring toxic pollutant discharges from the
nonferrous metals manufacturing category. Rather than developing
specific effluent mass limitations and standards for each of the

toxic metals found at treatable concentrations in the raw waste =

waters from a given subcategory, the Agency is promulgatlng
effluent mass limitations only for those pollutants generated in
the greatest '‘quantities as shown by the pollutant reduction
benefit analysis. The pollutants selected for specific
limitation are listed below: ‘

115. arsenic
120. copper
124. nickel

‘ - NI .-
By establishing 1limitations and standards for
toxic metal pollutants, dischargers are expected to attain the
same degree of control over toxic metal pollutants as they would
have been required to achieve had all the toxic metal pollutants
been directly limited.
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This approach is justified technically since the treatable
concentrations used . for lime precipitation and sedimentation.
technology are based on optimized treatment for concomitant
multiple metals removal. Thus, even though metals have somewhat
different theoretical, solubilities, they will be removed at very
nearly the same rate in a lime precipitation and sedimentation
treatment system operated for multiple metals removal.
Filtration as part of the,technology'besis is likewise Jjustified
because this technOlogy removes metals non-preferentially.

The following toxic pollutants are excluded from limitation on
the basis that they are effectively controlled by the limitations
developed for arsenlc, copper, and nickel:

119, chromium
122. lead
126. silver
128. zinc

The pollutant parameters proposed for limitation were copper,
lead, and nickel. However, with the addition of a spent
electrolyte discharge, the pollutant arsenic has been substituted
for 1lead. Analytlcal data available to the Agency show arsenic
concentrations in spent electrolyte exceeding 100 mg/1. 1In fact,
arsenic 1is second to copper in mass generated and discharged by
- this subcategory. Arsenic limitations are also added to allow.
for central treatment with copper acid plant wastewaters where .
arsenic is a regulated pollutant parameter. As discussed above,
lead will be effectively controlled by the limitations developed
for arsenic, copper, and nickel based on optimized treatment for
concomitant multiple metals removal. Therefore, the promulgated
regulation limits three pollutants, copper, nickel, and arsenic.

STORMWATER AND PRECTPITATION ALLOWANCES

The 1975 BAT effluent limitations included net precipitation and
catastrophic storm allowances. .Primary copper smelters were
allowed a discharge of process wastewater which is equivalent to
the volume of precipitation that falls within the wastewater
impoundment in excess of that attributable to the 25-year, 24-
hour rainfall event, when such event occurs. In addition,
smelters were allowed to discharge a volume of process wastewater
on a monthly basis that is equal to the net difference between
the rainfall falling on the impoundment and the mean evaporation
from the pond water surface. This monthly discharge was subject
to concentration-based standards, whereas the catastrophlc storm
was not subject to any effluent llmltatlons. ‘

- The 1975 BAT regulation for refineries not located on-site with
smelters and in areas of net evaporation required discharge
standards similar to the BAT primary copper smelting limitations.
For refineries located in areas of net precipitation, a constant
discharge of réfining wastewater was allowed, subject to mass
‘limitations. :
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EPA modified the primary copper smelting and electrolytic =

refining storm water and precipitation allowances for BPT in 1980
(refer to Section IX). However, no modifications were made to
BAT in that rule. Wastewater generated at primary copper
smelters 1is due primarily to slag granulation and anode casting
contact cooling, which can be recycled or reused in other plant
processes. There is no monthly allowance for net precipitation
from cooling impoundments because they require much smaller
surface areas than evaporative impoundments. The Agency is,
however, retaining the catastrophic storm water allowances for
the 25-year, 24-hour storm event for the primary copper smelting
subcategory. - -

For primary electrolytic copper refining, no stormwater discharge

allowances are allocated at BAT. The revised BAT effluent
limitations, however, allow a discharge of process wastewater
subject to limitations based on sulfide precipitation and
pressure filtration (where appropriate), followed by lime
precipitation, sedimentation, and filtration. This technology is
not as affected by rainfall events because the storm water does
not enter the water processing circuits. Therefore, a storm
allowance is not provided for the primary electrolytic copper
refining subcategory. “ “ S

EFFLUENT LIMITATIONS

The treatment performance achievable by application of the BAT
technology is summarized in Table VII-21 of Vol. 1 (page 248).
These treatment performance concentrations (both one day maximum
and monthly average) are multiplied by the BAT normalized
discharge flows summarized in Table X-3 (page 1191) to calculate
the mass of pollutants allowed to be discharged per mass of
product. The results of these calculations in milligrams of
pollutant per kilogram of product represent the BAT effluent
limitations for the primary electrolytic copper refining

subcategory. oo ‘ ‘ -
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' TABLE X-1

POLLUTANT REMOVAL ESTIMATES FCR PRIMARY COPPER

ELECTROLYTIC REFINING DIRECT DISCHARGERS

OPTION C

TOTAL OPTION B OPTION B OPTION C
RAW WASTE DISCHARGED REMOVED DISCHARGED REMOVED
POLLUTANT (kg/yr) Akglyr) (kg/yr) (kg/yr) (kg/yr)
Arsenic 1,334.6 692.5 642.1 47.14 1,287.5
Chromium 8.5 -8.5 0.0 8.5 0.0
Copper 379.6 80.) 299.) 54.0 325.6
feaa 1526 15.6 0.0 10 45
chkel 46,710.4 102.5 46,607.9 30.5 46,679.9
Silver 1.4 1.4 0.0 1.4 0.0
Selentum 31.2 3.2 0.0 27.7 3.5
Zinc 457.8 45.7 412.1 N9 425.9
TOTAL TOXIC METALS 48,939.0 9771.7 47,961.3 212.1 48,726.9
TSS 49,945.17 1,662.0 48,283.7 360.1 49,585.6
TOTAL CONVENTIONALS 49,945.7 1,662.0 48,283.7 360.1 49,585.6
TOTAL POLLUTANTS 98,884.7 2,639.17 96,245.0 572.2 98,312.5
FLOW (1/yr) 130.500.000 '38,500,000

NOTE: TOTAL TOXIC METALS = Arsenic + Chromium + Copper + Lead + Nlckel + Silver + Selenium + Zlnc
- TOTAL CONVENTIONALS = TSS

TOTAL POLLUTANTS = Total Toxic Metals + Total Conventionals

OPTION B = Lime Precipitation, Sedimentation, and In-process Flow Reduction
OPTION C = Option B, plus Sulfide Preclpltlon and Pressure Flltration Preliminary
Treatment (at one plant), and Multimedia Plltratlon :
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TABLE X-2

BAT WASTEWATER DISCHARGE RATES FOR THE
PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY

Wastewater Stream

Anode and cathode rinse water
Spent electrolyte

Casting contact cooling water

Casting wet air pollution
control

By-product recovery

Discharge Rate

Production
Normalizing
Parameter

1/kkg gal/ton

0 0
49 12
498 119
. .
0 0
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Table X-3

v BAT EFFLUENT LIMITATIONS FOR THE
PRIMARY COPPER ELECTROLYTIC REFINING SUBCATEGORY

(a) Casting Contact Cooling

Pollutant or ‘Maximum for Maximum for
Pollutant Property Any One Day - Monthly Average

Metric Units - mg/kg of copper cast
English Units - lbs/million 1lbs of copper cast

Arsenic# 0.692 0.309
Chromium 0.184 0,075
Copper* 0.638 0.304
Lead 0.139 0,065
Nickel* - 0.274 0.184
Silver ‘ 0.144 0,060
Zinc ‘ 0.508 , 0.209

(b) Anode and Cathode Rinse

Pollutant or | Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of cathode copper production
Engllsh Units - lbs/million lbs of cathode copper

production
Arsenic* ,0.000  0.000
Chromium 0.000 0.000
Copper* : 0.000 0.000
Lead 0.000 0.000
Nickel* 0.000 0.000
Silver 0.000 0.000
Zinc 0.000 0.000
(c) Spent Electrolyte
Pollutant or Maximum for Maximum for
Pollutant Property 'Any One Day -Monthly Average

Metric Units - mg/kg of cathode copper production
Engllsh Units - lbs/millions lbs of cathode copper

production
Arsenic* ' 0.068 0.031
Chromium r 0.018 0.007
Copper* . 0.063 0.030
Lead 0.014 . 0.006
Nickel* 0.027 0.018
Silver ’ 0.014 0.006
Zinc 0.050 0.021
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(d) Casting Wet Air Pollution Control

Pollutant or Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of casting production
English Units - lbs/million lbs of casting production

Arsenic* i 1 0.000 ©0.000
Chromium 0.000 . 0.000
Copper* ) 0.000 0.000
Lead ‘ . 0.000 L .. 0.000
Nickel# 0.000 . 0.000
Silver 0.000 ‘ 0.000
Zinc “ 0.000 ..., 0.000

(e) By—-Product Recovery

Pollutant or | Maximum for " Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of product recovered from
electrolytic slimes processing

English Units - lbs/million lbs of product recovered
from electrolytic slimes processing

Arsenict ~0.000  0.000
Chromium . 0.000 0.000
Copper* 0.000 0.000
Lead 0.000 0.000
Nickel#* 0.000 0.000
Silver 0.000 0.000
Zinc 0.000 . 0.000
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SECTION XI
NEW SOURCE PERFORMANCE STANDARDS

The basis for new source performance standards (NSPS) wunder .
Section 306 of the Act is the best available demonstrated

technology (BDT). New plants have the opportunity to design the

best and most efficient production processes and wastewater

treatment technologies without facing the added costs and

restrictions encountered in retrofitting an existing plant.

Therefore, Congress directed EPA to consider the best

demonstrated process changes, in-plant controls, and end-of-pipe

treatment technologies which reduce pollution to the maximum
extent feasible. This section describes technologies for

treatment of wastewater from new sources, and presents mass

discharge standards of regulated pollutants for NSPS based on the

selected treatment technology.

TECHNICAL APPROACH TO BDT

All of the treatment technology options applicable to a new
source were previously considered for BAT options. Three options
were considered for BDT for the primary electrolytic copper
refining subcategory. The options considered for BDT are
identical to the BAT options discussed in  Section X. The
treatment technologies used for the three BDT options are

OPTION A
o Chemical precipitation and sedimentation
OPTION B
K Chemical precipitation and sedimentation
o Flow reduction
OPTION C
o Sulfide precipitation and pressure filtration (for one

plant only)
o Chemical precipitation and sedimentation
o Flow reduction
o Multimedia filtration

Partial or complete reuse or recycle of wastewater 1is an
essential part of Options B and C. Reuse or recycle can precede
or follow end-of-pipe treatment. ‘

BDT OPTION SELECTION

'EPA is promulgating the best available demonstrated technology
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for the primary electrolytic copper refining subcategory equal to
the chemical precipitation, sedimentation, and filtration
technology at BAT. Additional flow reduction and more stringent
treatment technologies are not demonstrated or readily
transferable to the primary electrolytic copper refining
subcategory. ,

REGULATED POLLUTANT PARAMETERS

The Agency has no reason to believe that the pollutants that will '
be found 1in treatable concentrations in processes within new
sources will be any different than with existing sources.
Accordingly, pollutants and pollutant parameters selected for
limitation under NSPS are identical to those selected for BAT
with the addition of the conventional pollutant parameters TSS
and pH. ' 7 ‘

NEW SOURCE PERFORMANCE STANDARDS

The NSPS discharge flows are the same as the BAT discharge flows =

for all processes associated with the primary electrolytic copper
refining subcategory. The discharge flows are listed 1in Table
XI-1 (page 1202). The mass of pollutant allowed to be discharged
per mass of product is calculated by multiplying the achievable
treatment concentration (mg/l) by the normalized wastewater
discharge flow (1/kkg). The BDT achievable treatment
concentrations are identical to the BAT achievable treatment
concentrations and are presented in Table VII-21 of Vol. 1 (page
248). New source performance standards, as determined £rom the
above procedure, are shown in Table XI-2 (page 1203).
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TABLE XI-1

NSPS WASTEWATER DISCHARGE RATES FOR THE
PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY

Production
Discharge Rate Normalizing
Wastewater Stream 1/kkg gal/ton Parameter
Anode and cathode rinse water =~ 0 0 Cathode copper
o production
Spent electrolyte ‘ 49 12 Cathode copper
' ' production
Casting contact cooling water 498 119 Copper cast
Casting wet air pollution 0 0 Cdpper cast
control : _
By-product recovery 0 0 By-product
‘ : production
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TABLE XI-2

NEW SOURCE PERFORMANCE STANDARDS FOR THE
PRIMARY COPPER ELECTROLYTIC REFINING SUBCATEGORY

(a) Casting Contact Cooling

Pollutant or Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of copper cast
English Units - lbs/million lbs of copper cast

Arsenic¥* 0.692 0.309
Chromium 0.184 0,075
Copper* 0.638 0.304
Lead m 0.139 0,065
Nickel* 0.274 . 0.184
Silver | 0.144 -~ 0,060
Zinc 0.508 -~ 0.209
TSS* | 7.470 5.976
pH* ‘ Within the range of 7.0 to 10.0
‘ ' at all times

(b) Anode and Cathode Rinse

Pollutant or Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of cathode copper productlon
English Units - lbs/million lbs of cathode copper
production

Arsenic¥ ; 0.000 ~0.000
Chromium 0.000 ‘ 0.000
Copper* 0.000 - 0.000
Lead 0.000 ‘ ‘ 0.000
Nickel* 0.000 ‘ 0.000
Silver 0.000 0.000
Zinc 0.000 - ~0.000
TSS* 0.000 0.000

pH* Wlthln the range of 7.0 to 10.0

at all tlmes
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(c) Spent Electrolyte

. Pollutant or . Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of cathode’ copper production
English Units - lbs/million 1lbs of cathode copper

production
"Arsenic* 0.068 0.031
Chromium : 0.018 0.007
Copper* 0.063 0.030
Lead 0.014 : v 0.006
Nickel#* , ' 0.027 0.018
" Silver : 0.014 0.006
Zinc 0.050 -0.021
TSS* : S 0.735 0.588

pH* - Within the range of 7.0 to 10.0
‘ at all times _

(4d) Caéting Wet Air Pollution Control

Pollutant or . ‘ Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of copper casting production
Engllsh Units - lbs/million lbs of copper casting.

production
Arsenic* 0.000 0.000
Chromium 0.000 0.000
Copper* 0.000 : 0.000
Lead 0.000 0.000
Nickel* 0.000 o 0.000
Silver ©0.000° “ '0.000
Zinc 0.000 : 0.000
TSS* 0.000 0.000
pH* Within the range of 7.0 to 10.0

at all times
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(e) By—Product Recovery

Pollutant or Maximum for  Maximum for
Pollutant Property | Any One Day Monthly Average

. Metric Unlts - mg/kg ‘of product recovered from
~ electrolytic slimes processing
English Units - lbs/million lbs of product recovered
from electrolytlc sllmes processing

Arsenick* ‘ 0.000 0. 000
Chromium 0.000 0.000
Copper* 0.000 0.000
Lead 0.000 1 0.000
Nickel* 0.000 0.000
Silver 0.000 1 0.000
Zinc 0.000 0.000
TSS* 0.000 0.000

pH* Within the range of 7.0 to 10.0

at all times
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SECTION XII

PRETREATMENT STANDARDS

INTRODUCTION

Section 307(b) of the Act requires EPA to promulgate pretreatment
standards for existing sources (PSES), which must be achieved
within three years of promulgation. PSES are designed to prevent
the discharge of pollutants which pass through, interfere with,
or are otherwise incompatible with the operation of publicly
owned treatment works (POTW). The Clean Water Act of 1977
requires pretreatment for pollutants, such as toxic Metals, that
limit POTW sludge management alternatives. Section 307(c) of the
Act requires EPA to promulgate pretreatment standards for new
sources (PSNS) at the same time that it promulgates NSPS. New
indirect discharge facilities, 1like new direct discharge
facilities, have the opportunity to incorporate the best
available demonstrated technologies, including process changes,
in-plant controls, and end-of-pipe treatment technologies, and to
use plant site selection to ensure . adequate treatment system
installation. Pretreatment standards are to be technology-based,
analogous to the best available technology for removal of toxic
pollutants. ‘ ‘ :

This section describes the control and treatment technologies for
pretreatment of process wastewaters from existing sources and new
sources in the primary electrolytic copper refining subcategory.
Pretreatment standards for regulated pollutants are presented
based on the selected treatment technology. '

TECHNICAL APPROACH TO PRETREATMENT

Before proposing pretreatment standards, the Agency examines
whether the pollutants discharged by the industry pass through
the POTW or interfere with the POTW operations or its chosen
sludge disposal practices. In determining whether pollutants
pass through a well-operated POTW, achieving secondary treatment,
the Agency compares the percentage of a pollutant removed by POTW
with the percentage removed by direct dischargers applying the
best available technology economically achievable. A pollutant
is deemed to pass through the POTW when the average percentage
removed nationwide by well-operated POTW meeting secondary
treatment requirements, is less than the percentage removed by
direct = dischargers complying with BAT effluent - 1limitations
guidelines for that pollutant (see 46 FR 9415-16, January 28,
1981). This definition of pass through satisfies two competing
objectives set by Congress: (1) that standards for indirect
dischargers be equivalent to standards for direct dischargers,
while at the same time, (2) that the treatment capability and
performance of the POTW be recognized and taken into account ‘in
regulating the discharge of pollutants from indirect dischargers.

1201




PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY féztifi”iii‘l”l‘t

The Agency compares percentage removal rather than the mass or
concentration of pollutants discharged because the latter would
not take into account the mass of pollutants discharged to the
POTW from non-industrial sources nor the dilution of  the
pollutants in the POTW effluent to lower concentrations due to
the addition of large amounts of non 1ndustr1a1 wastewater.

PRETREATMENT STANDARDS FOR EXISTING SOURCES “

There are no indirect dlscharglng primary electrOIYtic copper
refining plants in the United States. Consequently, the Agency
has elected to not promulgate pretreatment,standards‘for existing
sources. a ‘

PRETREATMENT STANDARDS FOR NEW SOURCES

Options for pretreatment of wastewaters are 1sed on increasing
the effectiveness of end-of-pipe treatment technologies. All in-
plant changes and applicable end-of-pipe treatment processes have
been discussed previously in Sections X and XI. The treatment
options for PSNS, therefore, are the same as the options
discussed in Section X. ‘ ‘ ‘

A description of each option is presented in Section X, while a
more detailed discussion, including pollutants controlled by each
treatment process and expected effluent quality for each option,

is presented in Section VII of the General Development Document.\k”‘lt

Treatment technologies used for the PSNS optlons for ‘the primary
electrolytic copper refining subcategory are:

Option A

o Chemical precipitation and sedimentétion “
Option B

o Chemical precipitation and sedimentation

o Flow reduction
Option C

o Chemical precipitation and sedlmentatlon

o] Flow reduction

o Multlmedla flltratlon“

PSNS OPTION SELECTION

EPA has selected chemlcal prec1p1tatlon, sedimentation, in-

process flow reduction, and filtration (Option C) as the
technology basis for PSNS for the primary electrolytic copper
refining subcategory. As with NSPS, EPA believes that the
addition of filtration is feasible for new indirect dischargers.
No additional flow reduction is required for PSNS because the

1202
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only other applicable flow reduction technology, reverse osmosis,
is not demonstrated or clearly transferable for nonferrous metals.
manufacturing wastewater; :

REGULATED POLLUTANT PARAMETERS

With the exceptlon of conventlonal pollutant parameters TSS and
"pH, the toxic pollutants and pollutant parameters selected for
limitation, in accordance with the rationale of Sections VI and
X, are identical to those selected for limitation for BAT. PSNS
prevents the pass-through of arsenic, copper and nickel.

PRETREATMENT STANDARDS

The PSNS dlscharge flows for the primary electrolytic copper
refining subcategory are the same as the BAT discharge flows for
all processes. The discharge flows are listed in Table XII-1
(page 1204). The mass of pollutant allowed to be discharged per
mass of product is calculated by multiplying the PSNS achievable
treatment concentration (mg/l) by the normalized wastewater
discharge flow (1/kkg). - The PSNS achievable treatment
concentrations are identical to the BAT achievable treatment
concentrations and are presented in Table VII-21 of Vol. 1 (page
248). Pretreatment standards for new sources, as determined from
-the above procedure, are shown in Table XII-2 (page 1205).

Mass-based standards are promulgated for the primary electrolytic
copper refining subcategory to ensure that the standards are.
achieved by means of pollutant removal rather than by dilution.
. They are particularly important since the standards are based
upon flow reduction. Pollutant limitations associated with £flow
reduction cannot be measured any other way but as a reduction of
mass dlscharged.. :
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TABLE XII-1

' PSNS WASTEWATER DISCHARGE RATES FOR THE
PRIMARY ELECTROLYTIC COPPER REFINING SUBCATEGORY

g .. " "‘Production
) Discharge Rate Normalizing
Wastewater Stream 1/kkg gal/ton Parameter

Anode and cathode rinse water 0 0 Cathode copper
‘ production

- Spent electrolyte : 49 12 Cathode coppér
‘ SR : production

Casting contact cooling water  “ “‘“‘ ] fébﬁpef‘éasé |

Casting wet air pollution | 0 Copper cast
control

By-product recovery By-product
. C production
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TABLE XII-2

PRETREATMENT STANDARDS. FOR NEW SOURCES FOR THE
PRIMARY COPPER ELECTROLYTIC REFINING SUBCATEGORY

(a) Casting Contact Cooling

Pollutant or Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of copper cast
English Units - lbs/million lbs of copper cast

Arsenic* : 0.692 0.309
Chromium 0.184 0,075
Copper* 0.638 0.304
Lead 0.139 0,065
Nickel* o 0.274 0.184
Silver 0.144 0,060

Zinc 0.508 0.209

(b) Anode and Cathode Rinse

Pollutant or Maximum for ‘ Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of cathode copper production.
English Units - lbs/million lbs of cathode copper

production
Arsenic* 0.000 0.000
Chromium 0.000 0.000
Copper* 0.000 ' 0.000
Lead 0.000 0.000
Nickel* 0.000 0.000
Silver 0.000 0.000

Zinc . 0.000 0.000
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(c) Spent Electrolyte

Pollutant or Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of cathode copper productlon
English Unlts - lbs/million 1lbs of cathode copper
‘ productlon

Arsenic* ; 0.068 ‘ 0.031
Chromium 0.018 0.007
Copper* 0.063 0.030
Lead 0.014 0.006
Nickel* 0.027 ' 0.018
Silver ‘ 0.014 N . 0.006
Zinc ) 0.050 . 0.021

(d) Casting Wet Air Pollution Control

Pollutant or Maximum for Maximum for
Pollutant Property Any One Day Monthly Average

Metric Units - mg/kg of castlng productlon

English Units - 1bs/m11110n lbs of castlng productlon“»‘ﬁw

Arsenic* 0.000 0.000
Chromium 0.000 . ...,0.000
Copper* ‘ 0.000 . 0.000
Lead 0.000 o - 0.000
Nickel* 0.000 . ...0.000
Silver ) “ . 0.000 0.000
Zinc ‘ - 0.000 ‘ .. ,0.000

(e) By-Product Recovery

Pollutant or Maximum for ) o Méximum for
Pollutant Property Any One Day ‘ Monthly Average

Metrlc Unlts - mg/kg of product recovered from
electrolytic slimes processing
Engllsh Unlts - lbs/million 1lbs of product recovered
. from electrolytlc sllmes proce531ng

Arsenic*
Chromium
Copper*
Lead
Nickel*
Silver
Zinc
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SECTION XIII

qBEST.CONVENTIONAL POLLUTANT CONTROL TECHNODOGY

EPA 1is not promulgating best conventional pollutant control
technology(BCT) for the primary electrolytic copper refining
subcategory at this time.
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SECTION I

SUMMARY

On PFebruary 27, 1975, EPA promulgated technology-based effluent
limitations for the secondary copper subcategory of the
‘Nonferrous Metals Manufacturing Point Source Category. Effluent
limitations were established based on the best practicable
control technology currently available (BPT) and best available
technology economically achievable (BAT). Under = these
limitations, the discharge of process wastewater pollutants into
navigable waters was prohibited with the following exceptions.
For the BPT effluent limitations, discharge without 1limitation
was allowed for a volume of process wastewater equivalent to the
volume of stormwater in excess of that attributable to a 10-year,
24-hour rainfall event falling on a wastewater cooling
impoundment. The BAT effluent limitations also contain the
_stormwater exemption except the storm is a 25-year, 24-hour
rainfall event. For both the BPT and BAT effluent 1limitations,
discharge, subject to concentration-based limitations, was
allowed for a volume of process wastewater equal to the net
monthly precipitation on the wastewater cooling impoundment.

On December 15, 1976, (41 FR 54850) EPA promulgated pretreatment
standards for existing sources (PSES) for the secondary copper
subcategory. These standards allowed a continuous discharge of
process waste—- water to publicly owned treatment works (POTW)
subject to concentration-based standards for oil and grease,
copper, and cadmium. These PSES were based on lime prec1p1tatlon
and sedimentation treatment technology.

In the March 1984 rulemaking (49 FR 8742), EPA promulgated
modifications to BAT, and PSES and promulgated NSPS and PSNS for
the secondary copper subcategory pursuant to the provisions of
Sections 301, 304, 306, and 307 of the Clean Water Act as
amended. This supplement provides a compilation and analysis of
the background material used to develop these - effluent
limitations and standards. ‘ :

The secondary copper subcategory is comprised of 31 plants. Oof
the 31 plants, five discharge directly to rivers, lakes, or
streams; six discharge to publicly owned treatment works (POTW);
and 20 achieve zero discharge of process wastewater pollutants.

EPA first studied the secondary copper subcategory to determine
whether differences in raw materials, final products,
manufacturing processes, equipment, age and size of plants, and
water usage required the development of separate effluent
limitations and standards for different segments of  the
subcategory. This involved a detailed analysis of wastewater
discharge and treated effluent characteristics,  including: (1)
the sources and volume of water used, the processes used, and the
sources of pollutants and wastewaters in the plant; and (2) the
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constituents of waste waters, including toxic pollutants.

Several distinct control and treatment tec
plant and end-of-pipe) applicable to the secondary copper
subcategory were identified. The Agency analyzed both historical
and newly generated data on the performance of these
technologies. EPA also studied various flow reduction and
complete recycle techniques reported in the data collection
portfolios (dcp) and plant v151ts.

Based on con51derat10n of the above factors, EPA identified
various control and treatment technologles which formed the basis
for BAT and selected control and treatment appropriate for each
set of standards and limitations. The mass limitations and
standards for BPT, BAT, NSPS, PSES, and PSNS are presented in
Section II. :

For BAT, the Agency is eliminating the dlscharge allowance for

net monthly precipitation on cooling impoundments. The BAT
effluent limitations will still allow a discharge for stormwater
resulting from the 25-year, 24-hour rainfall event. 'EPA is
eliminating the net precipitation discharge for BAT because these
limitations are based on the use of cooling ponds rather than
evaporative impoundments. Cooling 1mpoundments require much
smaller surface areas than the evaporative impoundments for which
the net preclpltatlon dlscharge was allowed.

Costs for cooling towers were developed‘fof BAT ' in the ' 1975

rulemaking when a plant had insufficient existing cooling
impoundment capacity or cooling impoundments were not feasible
due to space limitations. EPA believes that secondary copper
plants can accommodate the small volume of water resulting from
net precipitation on cooling impoundments. There is no cost
associated with the promulgated BAT effluent limitations.

For NSPS, EPA is promulgating a standard prohibiting the
discharge of process wastewater pollutants to waters of the
United States. In selecting NSPS, EPA recognizes that new plants
have the opportunity to implement the best and most efficient
manufacturing processes and treatment technology. EPA believes
that new sources can be constructed with cooling towers
rather than impoundments and clarification devices rather than
settling ponds. The Agency is thus eliminating the allowance for
catastrophic stormwater dlscharge prov1ded at BAT

For PSES, EPA 1is promulgating 4 standard prohlbltlng the

introduction of process wastewater pollutants into POTW. The
technology basis for the promulgated PSES is lime precipitation
and sedimentation with cooling towers and holding tanks to
achieve zero discharge of process wastewater pollutants. The
PSES will allow a discharge resulting from the 25-year, 24-hour
ralnfall event with no net precipitation allowance. EPA believes
that the costs associated with installation and operation of
cooling towers and holding tanks for indirect dischargers will be
insignificant. In addition, costs for cooling towers and holding
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tanks were considered during the 1976 PSES rulemaking. At that
time EPA concluded that the additional cost was not significant.

For PSNS, EPA is also promulgating a standard prohibiting the
introduction of process wastewater pollutants into POTW. There is
no ' allowance for discharge from a catasthrophic rainfall
event. The Agency believes that all of the factors set forth
above for as a basis for PSES apply. In addition, a new source
has the option of selecting new technology and 1locations which
are conducive to the achievement of the standard without the need
for a catastrophic rainfall allowance.
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SECTION II
CONCLUSIONS

The secondary copper subcategory has been divided into seven .
subdivisions for the purpose of effluent limitations and
standards. These subdivisions are: ‘

(a) Residue concentratlon,

(b) Slag granulation,

(c) Reverberatory and rotary furnace wet air pollutlon
control, .

(d) Spent electrolyte,

(e) Scrap anode rinsing,

(E) Casting contact cooling, and

(g) Casting wet air pollution control.

EPA promulgated BPT effluent limitations for the secondary
copper subcategory on February 27, 1975 (46 FR 8513) as Subpart F
of 40 CFR Part 421. Promulgated BPT for the secondary copper
subcategory is no discharge of all process wastewater
pollutants with two exceptions. Facilities in the secondary
copper subcategory may discharge without restriction the volume
of water falling within a cooling impoundment in excess of the
1l0-year, 24-hour precipitation event, when a storm of at least
that magnitude occurs. Further, they can discharge, . subject to
concentration-based effluent limitations, a volume of water equal
to the difference between monthly precipitation and evaporation
on the cooling impoundment in that month. Process wastewater
discharged pursuant to the net precipitation allowance must
comply with the following concentration~based effluent
limitations: -

BPT EFFLUENT LIMITATIONS

‘ ‘ Average of Daily Values
Pollutant or / Maximum for for 30 Consecutive
pollutant property any one day days shall not exceed

Metric Units (mg/l)
English Units (ppm)

Total Suspended Solids‘ 50 25

Copper : 0.5 -~ 0.25
Zinc 10 5
0il and Grease : 20 ’ 10

pH : Within the range of 6.0 to 9.0
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EPA is promulgating BAT effluent limitations for the
secondary copper subcategory that prohibits the discharge of
all process wastewater pollutants, subject to a discharge
allowance for catastrophic storm water. Pacilities 1in the
secondary copper subcategory may discharge the volume of
process wastewater that exceeds the volume of precipitation that
falls within an effluent cooling impoundment in excess of the 25-
year, 24-hour storm when a rainfall event of at least that
magnitude occurs.

EPA is promulgating NSPS for the secondary copper subcategory ‘
that prohibits the discharge of all process wastewater pollutants
to waters of the United States.

EPA is promulgating PSES for the secondary copper subcategory o
that prohibits the discharge of all process wastewater
pollutants to POTW, subject to a discharge allowance for
catastrophic storm water. Facilities in the secondary copper
subcategory may discharge without restriction the volume of
water that falls within the cooling impoundment in excess of the
25-year, 24-hour storm when a rainfall event of at 1least that
magnitude occurs.

EPA is promulgating PSNS for the secondary ‘copper subcategory
that prohibits the discharge of all process wastewater pollutants
to POTW. o - \
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SECTION III

SUBCATEGORY PROFILE

This section of the secondary copper Subcategory supplement
profiles the secondary copper subcategory and describes the raw
materials - and processes used in smelting and refining secondary
copper and copper-base alloys, and presents a profile of the
secondary copper subcategory. For a discussion of the purpose,
authority, and methodology for this study and a = general
description of the nonferrous metals manufacturing category,
refer to Section III of Vol. I. :

DESCRIPTION OF SECONDARY COPPER PRODUCTION

There are a variety of manufacturlng processes involved in the
production of secondary copper or copper-base alloys. The raw
materials and desired end product play an important role in
determining the manufacturlng process of a particular plant. The
principal steps involved in the production of secondary copper
and copper-base alloys are tabulated below. Each of these
production steps, along with raw materials, is discussed in
detail below. . : '

1. Pretreatment of scrap;

2. Smelting of low-grade scrap and residues;

3. Melting, refining, and alloying intermediate-grade
copper-base scrap and residues;

4. Refining high-grade copper scrap; and

5. Casting.

RAW MATERIALS

Discarded consumer products, industrial copper-bearing scrap
metal (solids) and melting wastes (slags and residues) are the
basic raw materials used in secondary copper facilities. About
two-thirds of the recycled copper tonnage is in the form of brass
and bronze, with the remaining one-third in the form of copper.
Additional copper values are recovered from copper-~bearing
wastes, such as skimmings, grindings, ashes, irony brass and
copper residues and slags. The United States Department of
Interior has estimated that 60 percent of all copper-base metal
is reclaimed as old metal and comes back intorproduction ' again.
The cycle between its original use and recovery is approximately
40 years.

The segregation and claésification of scrap metal are important
steps in the production of alloyed ingots or pure copper.
Segregation of copper-base scrap is done in a preliminary way by
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the scrap dealer (old scrap) or by the fabrlcatlon plant as the

scrap is generated (new scrap). The copper-bearing scrap sold to
the smelters contains metallic and nonmetallic impurities.
Included among these are 1lead, =zinc, tin, antimony, 1iron,
manganese, nickel, chromium, precious metals, and organic-base
constituents, such as insulation (plastic and other types), oil,
grease, paint, rubber, and antifreeze..

PRETREATMENT OF SCRAP

by the smelter, various types of pretreatment are performed. The
materials are usually presorted by secondary material dealers or
shipped directly by foundries and metal shops; however,
additional sorting is often done by the smelter to attain tighter
control of the alloy constituents and the copper content. The
steps used in the pretreatment of scrap depend on the type of
scrap being processed. These pretreatment steps are shown
schematlcally in Figure III-1 (page 1240) and are discussed below
in the context of the type of scrap belng processed.

Stripping

Insulation and lead sheathing are removed from electrical
conductors, such as cables, by specially designed stripping
machines or by hand. Water is not used or generated during
stripping and atmospheric emissions are not generated by this
process. The lead is sold, reclaimed, or used in producing
copper—-base alloys. The organic solid wastes are reclaimed or
disposed by burning or other solid waste disposal methods.

Briquetting

Compressing bulky scrap, such as borings, turnings, tubing, thin

plate, wire screen, and wire, into small bales compacts the
scrap, allows for 1less storage area, and makes for easier
handling and faster melting. The problem of oxidation of the
metal is also diminished. Briquetting 1is carried out by
compacting the scrap with hydraulic presses. Water is not used
or generated during briquetting and atmospheric emissions are not
generated by this process. ‘

Size Reduction

Size reduction is used for all types of scrap materials. Large
thin pieces of scrap metal are reduced in size by pneumatic

cutters, electric shears, and manual shearlng Tramp iron
liberated f£from the scrap by size reduction is removed from the
shredded product magnetically. The iron-free products are

usually briquetted for easy handling. Shredding is also used in
the separation of insulation on copper wire. The insulation is
broken 1loose from metal by shearing action and removed from the
metal by air class1f1catlon.

When treatlng bulky metal 1tems, the process produces small
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quantities of atmospheric emissions, consisting of dusts of
approximately the same composition as the metal. Collection of

the dust via dry cyclones or baghouses permits recovery of the
metal value. -

Crushing

Previously dried, brittle, spongy turnings, borings, and long
chips are processed in hammer mills or ball mills. After
crushing, tramp iron is removed magnetically. Dust particles
consisting of dirt, organlc compounds, and flnely divided metalv
are generally collected using dry cyclones.

Residue Concentration

Some secondary copper plants concentrate the copper values in
slags and other residues, such as drosses, skimmings, spills, and
sweepings, before charging the concentrates into rotary or
reverberatory furnaces. Slags may be crushed, screened through a
coarse screen to remove trash and lumps of copper, pulverized
with a ball mill, and concentrated on a table classifier. = The
concentrate usually contains 70 to 90 percent copper or copper
alloy, and the gangue, or depleted slag, contains 4 or 5 percent
.copper alloy. The depleted slag is usually retained at the plant
site as 1landfill, Lower grade residues are wet milled and
concentrated by gravity and table classifiers.

The concentration of residues is usually done by wet grinding and
classifying. The water associated with this processing contains
some milling fines as suspended solids and dissolved solids from
the soluble components of the residue and metals. To limit water
consumption, the water used for milling is recycled from holding
.tanks or ponds.

Residue Pelletizing and Roll Briquetting

Most small brass and bronze ingot makers (facilities) do not
.process residues, but actually sell their copper bearing residues
to the larger refineries for processing to recover .the copper
values. Some of the large refineries charge the residues into
their cupola or blast furnaces for the recovery of the copper
content in the slag or residues. :

The fine portions of the copper rich slags or other residues are
palletized by adding water and a binder, if necessary, and
rolling the material in a disk or drum pelletizer until most of
the fines are in the form of small marble size pellets. Although
water is used in pelletizing, it is completely consumed during
processing and wastewater is not discharged. : '

Drying

Borings, turnings, and chips from machining are covered with
cutting fluids, oils, and greases. These contaminants are
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removed in the drying process. The scrap is generally heated in

a rotary kiln to vaporlze and burn the contamlnants.

Drying results in the evolutlon of con31derable quantltles of
hydrocarbons, depending on the amount present in the scrap. The
oils, greases, and cutting £fluids contain sulfonated and
chlorinated hydrocarbons. Therefore, gaseous emissions evolve
and are composed of the oxidation products that include sulfur
oxides, hydrogen chloride, hydrocarbons, and other combustion
products.

The atmospheric emissions are controlled by burning the vaporized
fumes in afterburners, which oxidize the hydrocarbons to carbon
dioxide and water. Inorganic particulates settle out in the
afterburner section. Sulfur oxides and chloride emissions are
usually uncontrolled. As such, water is not used or generated
during drying. ’

Burning

Scrap may be covered with paper and organic polymer insulation,

such as rubber, polyethylene, polypropylene, or polyv1ny1
chloride. These materials are usually not removed by stripping.
They are most effectively removed from the scrap by the burning
process using furnaces, such as rotary kllns.

The burning process generates combustion products such as carbon

dioxide and water. Emissions from the burning of polyvinyl
chloride may contain such gases as phthalic anhydride and
hydrogen chloride. Fluorocarbon insulation releases hydrogen
fluoride when burned. Many of these gases are highly toxic and
corrosive. These gases may be controlled through the use of wet
scrubbers, however, no plants in this subcategory report the use
of wet scrubbers for controlllng burning furnace em1551ons.

Sweating

Scrap containing low melting point materials, such as radiators,
journal bearings, and lead sheathed cables, can be sweated to
remove babbitt, lead, and solder as valuable by-products, which
would otherwise contaminate a melt. Scrap may be added directly
to a melt without sweating if the melt requires substantial
amounts of the sweatable constituents. Sweating is done by
heating in an oil- or a gas-fired muffle type furnace with a
sloped hearth, so that the charge can be kept on the high side
and away from the f£luid, 1low melting point components. The
molten metal is collected in pots, and the sweated scrap is raked
until most of the low melting metals have been freed. The
process can be a continuous or a batch operation. Sweating is
also done in pots by dumping the scrap into molten alloy, which
absorbs the sweated babbltt, lead, or solder. Rotary kilns have
been used on small size scrap. The tumbling action aids in
removing the molten metals. For items which are difficult to
sweat, a reverberatory furnace equipped with a shaking grate is

used. Continuous sweating is done in tunnel furnaces that have
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provisions for solder, lead, and babbitt recovery.

Atmospheric emissions consist of fumes and combustion products
originating from antifreeze residues, soldering fluxes,
rubber hose remains, and the fuel used to heat the sweat furnace.
None of the plants in this subcategory use wet scrubbing for
sweating furnaces. A . :

SMELTING OF LOW-GRADE SCRAP AND RESIDUEQ

Drosses, slags, skimmings, and low-grade copper and brass scrap.
are processed in blast furnaces or cupola furnaces. These low-
grade, copper-bearing materials are melted to separate the copper
values from slags or residues and to produce molten metal that
can be processed further immediately after recovery, or after
being cast into 1ingots or shot for later use or sale. The
smelting process is shown in Figure III-2 (page 1241) ‘

The product of cupola or blast furnace melting is known as black
copper or cupola melt. It generally consists of a mixture of
copper and variable amounts of most of the common alloying
elements such as tin, 1lead, =zinc, nickel, iron, phosphorus, and
to a 1lesser extent arsenic, antimony, aluminum, beryllium,
chromium, manganese, silicon, and precious metals. A matte is
also formed when sufficient sulfur is present to form a complex
copper—iron-nickel-lead sulfide. Other specialty furnaces, such
as crucible or induction furnaces, are sometimes used for special
alloy production or precious metal recovery.

The charge to the blast or cupola furnace may be in the form of
irony brass and copper, fine insulated wire, motor armatures,
foundry sweepings, slags, drosses, and many other low-grade:
materials. Fine materials are pretreated by pelletizing or
briquetting to reduce losses in the stack gas. Limestone and
mill scale .are added as fluxes to produce iron silicate slags
(depleted slag). Low sulfur coke is used in cupolas or blast
furnaces to reduce matte (copper sulfide) formation.

During the cupola and blast furnace processes, the metallic
constituents melt, while the limestone, aluminum, silicon and
iron oxides  fuse in the smelting zone and form a molten slag,
which mixes with the metals. The copper compounds are reduced by
the coke. The molten materials flow downward through the coke
bed and are collected in a crucible below. After a period of
quiescence, the metal and slag form separate layers and are
tapped. The slag, containing less than one percent copper value,
is granulated with a high pressure water spray or by directing it
into a quench pit while still in its molten state.  The
granulated slag is then sent to a slag pile. '

Cupola and blast furnace operations produce large quantities of
particulate matter from dusty charge materials, such as fine
slags, fine fluxes, and coke ash, as well as metal oxide fumes.
These particulates and fumes are controlled through the use - of
air pollution control devices. Dry air pollution control devices
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such as baghouse filters and cyclones are currently used to
contain these partlculates and fumes.

The process of conversion in the secondary copper subcategory can“
be done in furnaces called converters or in other types of

furnaces in which molten metal is contained. The operation is

derived from primary copper operation in which the sulfide matte
is converted to an oxide-rich copper melt by oxidation with air
or oxygen—enriched air. In secondary copper operations, however,
only small amounts of sulfide are present in the black copper,
but it is heavily contaminated with alloy metals, such as zinc,
lead, nickel, iron, manganese, aluminum, tin, antimony, silicon,
silver, or other metals and nonmetals contained in the scrap or
residues. Since the sulfur content is low in secondary black
copper, fuel 1is required for converting operations; unlike
primary copper where the sulfur serves as the fuel.

With the use of converters or converter—orlented operatlons, the
copper value in mixed alloys is reclaimed by oxidizing most of
the alloylng elements and remov1ng the oxides as a slag. Molten
metal is sometimes oxidized in a converter by blowing air through
ports in the bottom of the furnace until most of the oxidizable
alloying elements and some of the copper are oxidized (blister
copper). More commonly, the molten metal in reverberatory or
rotary furnaces is oxidized by inserting water cooled lances into
the bath and blowing the bath with air or oxygen under a silicate
slag cover until the alloy impurities are reduced to the desired
level. The slag containing the alloy metal oxides and some
copper is removed, and the oxygen in the remaining copper is
reduced with charcoal, green wood, natural gas or other reducing
agent inserted into the bath. Depending on the extent of
reduction, wvarious grades of refined copper are produced.
Generally, after conversxon, a blister copper is produced that is
subsequently refined in the same plant or sold or transported to
other plants.

Air emissions from converter furnaces are currently contained
through the use of dry air pollution control devices. The
control of reverberatory and rotary furnace air emission will be
discussed later in this sectlon._ v

MELTING, REFINING, AND ALLOYING INTERMEDIATE—GRADE COPPER—BASEDh
SCRAP ‘

As shown in Figure III-2 (page 1241), copper-based scrap metals,
intermediate—-grade copper metal scrap, black and blister copper,
and residues with known origin or composition are melted,
refined, and alloyed, if necessary, to produce either brass or
bronze ingots of specific composition. These same materials are
refined further to produce fire refined copper suited for end use
or for casting anodes for electrolytic refining. Direct fired
reverberatory and rotary furnaces are used to produce the product
metals, brass and bronze, and fire reflned copper.

In the production of brass and bronze 1ngots, the :extent“ ofh“
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refining is usually small, if the scrap is well sorted. If the
residues are of known origin (usually a toll recovery operation),
refining is also kept to a minimum. In the production of copper,
the extent of refining is greater. The chemical principles of
refining are applicable to both  brass and bronze ingot
manufacture and the preparation of fire refined copper.

In the refining step, impurities and other constituents of the
charge, present 1in excess of specifications, are oxidized.
Elements, such as iron, manganese, silicon, and aluminum, are .
normally considered to be contaminants in copper base alloys and
must be removed by refining. In the preparation of refined
copper, the alloying elements common to brass and bronze must
also be removed. The methods used in refining vary with the type
of furnace, the types of scrap in the charge, as well as the type
of product being produced.

The reverberatory or rotary furnace is charged with scrap metal
at the start of the heat and at intervals during the melt down
period. Air is blown into the molten metal bath with lances in
order to oxidize metals in near accordance with their position in
the electromotive series. Thus, iron, manganese, aluminum, and
silicon are oxidized. In the production of refined copper, the
blowing 1is for a longer duration, since most of the metal
elements must be removed.

. The oxidized metals form a slag layer on the surface of the melt,
since the oxides have a lower density than the molten metal.
These oxides:combine with the slag cover, which is usually added
to aid in the removal of the oxidized impurities. Borax, slaked
lime or hydrated lime, glass or silica, soda ash, and caustic
soda are all used as fluxes to modify the characteristics of the
slag cover. The most . common material used by the brass and
bronze - smelters is anhydrous rasorite, a sodium borate flux
(NasBg07), which has a great affinity for metal oxides and
siliceous materials. The slag cover protects the molten metal
surface from unwanted oxidation and reduces volatilization of
zinc. - ' - ,

To oxidize or degasify, as well as to alloy, a brass or bronze
melt, metal fluxing agents are added to the melt. In almost all
cases, these melt modifiers are binary alloys of copper with
‘'silicon, phosphorus, manganese, magnesium, lithium, or cadmium.
The highly . oxidized, refined copper melt, containing an
appreciable amount of Cuj0 can be cast from the reverberatory or
rotary £furnace 'into blister copper shapes and used in the
subsequent preparation of fire refined copper. More typically,
however, the molten oxidized melt is reduced in the reverberatory
or rotary furnace in which it was formed, by using carbon-based
reducing agents and then poling. These operations are discussed
in detail in the section on refining of high grade copper scrap.

Once a melt meets specifications, principally chemical analysis,
the brass or bronze is cast into ingots, cooled, and then
packaged for shipping. Refined copper, that has been analyzed
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and found to meet specification, is either cast into blister

copper ingots or 1is subsequently reduced in the furnace as a
contlnuatlon of the fire reflnlng operatlon.

Fumes of metal oxides are produced when the molten metal is blown |

with air or oxygen to remove metallic impurities, or when green
wooden poles are inserted into the bath to reduce the heat. Dust
is produced during the charging of fine slags and fine flux
materials. The dusts and fumes are controlled through the use of
baghouse filters or wet scrubbers. The wet scrubbers on the

reverberatory anéd rotary furnaces are the sole source of

wastewater.

REFINING HIGH—GRADE COPPER SCRAP

Black copper produced from smeltlng of low-grade scrap, slags,
drosses, and sludges, and blister copper prepared from -

intermediate-grade scrap, are eventually brought together with
high quality copper scrap (usually No. 2 copper wire, No. 1 heavy
copper, No. 2 copper, and light copper) for full fire refining.
Full fire refining is required to produce specification copper
billets, slabs, cakes, and wire bars. Copper ingots and shot are
also produced for making copper base alloys. Fire refined copper
may be even further refined by casting the metal into anodes for
electrolytic refining. The extent of refining is governed 1in
part by the amount and type of metal impurities and the need for
or difficulty of their removal (by fire refining) to meet
specifications for the product.

Fire Reflnlng

Fire reflnlng is used to remove excess 21nc, lead, iron and tin.

Fire reflnlng involves blowing air or oxygen through the molten
metal in a reverberatory or rotary furnace. In the production of
pure copper products, the blowing 1is continued until the
contained zinc, lead, iron, tln, and other impurities, along with
about three percent of the copper, are removed by oxidation.
Most of the oxides are trapped in the slag cover. After the
contaminated slag is removed, the refined copper is reduced with
green wood poles under a charcoal or coke cover. Once the oxygen
content meets specifications, the copper .is cast into anodes for
electrolytic refining or into billets, wire bars, etc. Selected
types of flux materials are generally added to assist 1in the
removal of the impurities before porlng.

The slags may contain various proportlons of the fluxes, silica,

iron oxide, phosphorus pentoxide, soda ash, rasorite (a borax
type £flux), and limestone depending on impurities needed to be
removed to obtain the desired composition. Copper-rich slags are
reprocessed or sold for that purpose. Copper—-poor slags are
discarded or sold.

Skimming

After a copper alloy has been refined in mek‘reverberaﬁory or
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rotary furnace, it is analyzed and adjusted in composition 1if
necessary. The temperature is adjusted and slags are skimmed
from ' the furnace. These slags are generally reprocessed to
remove copper values trapped in the slag. The slag may be
processed by the smelter or sold to larger smelters for
processing. v

The slags are either crushed wet or dry and wet screened or
- tabled to concentrate the copper content, or the entire copper-
rich 'slag may also be charged into a blast furnace or cupola for
remelting and separation of the copper from the other
ingredients. If the metal content of the slag is 45 percent or
above, some facilities will charge the slag directly into a
rotary or reverberatory furnace. Wastewater is generated in
plants that use wet crushing and concentrating. '

Electrolytic Refining

High-purity cathode copper is produced through electrolytic
refining. Anode copper, often containing precious metals and
impurities such as nickel, are placed into the cells in an
alternating fashion with thin copper starter sheets, which after -
electrolytic deposition become cathodes of refined copper. The
electrolytic refining process is shown schematically in Figure
IIT-3 (page 1242). :

The cathodes are removed periodically from the electrolytic
cells, melted, and cast into fine-shape castings, such as wire
bar and billets. Used anodes are removed from the cells, rinsed
to remove adhering acid, and remelted into new anodes. If nickel
is present in the anodes, the nickel content of the electrolyte,
as well as the copper content, will build up and a bleed from the .
circuit must occur. . This bleed 1is often ' subjected to
electrowinning for copper removal (where a lead cathode is wused)
and cementation. :

The spent electrolyte,  depleted in copper content, may be
partially evaporated by open or barometric condensers in order to’
produce nickel sulfate as a by-product. Precious metals are
recovered as a slime in the bottom of the electrolytic cells and
are usually dried and sold to other facilities for precious metal
value recovery.

Postelectrolytic Melting and Refining

Refined copper in the form of cathodes along with No. 1 copper
wire scrap are melted in reverberatory furnaces or shaft furnaces
and cast into desired product shapes such as cakes, billets, and
wire bars, as well as ingots.. The melting process in the
reverberatory furnace may be followed by a blowing step, skimming
of the melt, and then poling, followed by preparation for pouring
and casting.

The shaft furnace, which uses natural gas . as a fuel and opérate§'
on the principle of a cupola furnace, continuously melts
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cathodes, home scrap, and No. 1 copper wire scrap, with
"refining" by poling or charcoal reduction being done in a small
reverberatory holding furnace just before casting. The molten
copper 1is continuously cast into billets and cakes. Water is
used principally for noncontact cooling in the two types of
melting furnaces. '

Particulate air emissions from the operatlon are usually
controlled by means of baghouses. Wet air pollution control may
also be used to control air emissions. In such cases a waste-
water is generated.

CASTING

Molten metal from the smelting operations described above is cast
into various shapes suitable for shipping, handling, or use in
subsequent operations. Copper-base alloys are usually cast into
ingots. Black copper, blister copper, and anode copper are also
cast in molds and shapes suited for the specific product. Refined
copper 1is cast into shapes suitable for subsequent fabrication
steps, taking the form of billets, cakes, wire bars, wire rod,
and ingots, or it may be quenched into shot. Casting operations
for the various products are descrlbed below.

Brass and Bronze Ingot

. " . ' . At e b T el el
The melt, which has been analyzed and Ffound to meet
specifications, is adjusted to the proper temperature before
pouring. Rotary and reverberatory furnaces containing the molten
metal are tapped, and the metal is poured into wvarious ingot
filling systems. The metal may pour directly into a moving,
automatically controlled mold line, in which one or more molds
are filled at once; then the flow shuts off while a new set of
molds moves into position on an endless conveyer. In another
variation, the metal from the furnace is tapped into a ladle and
then moved to a mold line, which may be stationary or movable.
Molds are sprayed with a mold wash and then dried thoroughly
before the ingot is cast. Automatic devices are often wused  to
sprinkle ground charcoal in the molds or onto the molten metal in
the molds to provide a special smooth top on the ingots.

The molds are cooled by a water spray or partial immersion of the
mold in a tank of water. Once the molten metal has solidified,
the ingots are quenched in a pit from which they are removed by a
drag conveyer. After drying, they are packed for shipment.

Generally, only steam is discharged during the operation, and
water 1is recycled after cooling and storage in tanks or ponds.
The wastewater is discharged periodically to permit the storage
tanks to be cleaned of charcoal and mold wash sludges containing
some metals or their oxides.

Black and Bllster Copper

Black coppe; (or cupola melt) produ | ‘biegtmwofjww‘h‘“
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furnace operations is usually transported or transferred to a
converter or a reverberatory or rotary furnace in the molten
state to conserve heating requirements. In some cases where the
conversion-oriented operation is backlogged or out of
synchronization with black copper production, the black copper
might be cast into convenient shapes for later use. These shapes
take the form of shot, pigs, sows, or any convenient mold shape
available. Crude molds formed in sand are often used to cast
pigs, sows, or other shapes. Blister copper production may also
be out of phase with subsequent reduction operations due to a
furnace failure or plant shutdown. In such cases, the blister
copper is cast into almost any available mold shape for
subsequent use. These molds may be contact or noncontact cooled
with water, or they can be air cooled. 1In those cases where the
blister copper is an end product of the smelter, the molds are
made of graphite and are air cooled. '

- Anodes

Partially fire refined copper, that is to be electrolytically
refined to remove impurities that are not removed by fire
refining or to recover impurities of value, 1is cast into anodes.
The molten metal from the anode furnace is cast in a circular
mold conveying system (known as a casting wheel) or a conveyer.
The molds may be cooled indirectly, or spray cooled, or both,
after the metal has been cast., Once the molten metal has
solidified, it is removed from the mold and quenched in a tank of
water. The mold 1is treated with a mold coating or "wash,"
commonly synthetic bone ash (calcium phosphate), before receiving
the next charge of molten anode copper. Much of the spray water
is converted to steam. Wastewater containing residual mold wash
and some metal oxide scale is generated.

" Refined Copper

Fully fire refined copper and melted cathode copper are cast into
" various shapes suitable for fabrication end use. These shapes
are billets, cakes, slabs, wire bar, wire rod, and ingots. Wire
bar and ingots are cast into permanent molds on a casting wheel
that is internally cooled with water. Once solidified, the wire
bar or ingots are removed from the mold and quenched in tanks.
The molds are treated with a mold wash and dried before reuse.

‘Billets, cakes, and wire rod are usually continuously cast or
directly c¢hill cast, and the metal is cooled within dies using
noncontact and contact cooling water that is recirculated after
passing through cooling towers. Wire-rod casting uses
exclusively noncontact cooling water as the cast rod is reduced
in diameter through a series of water-cooled rolls.

Copper Shot
Copper for alloying purposes is sometimes produced in the form of

shot to facilitate handling and remelting. In some cases, the
copper is alloyed with phosphorus to increase hardness. — Copper
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shotting operations consist of pouring the molten refined ‘coppéf‘“””W”

directly into a quench pit. Wastewater is generated when the
quench pit is periodically discharged for cleaning, and by wet
air pollution control devices operatlng on gas streams generated
by the melting furnace.

PROCESS WASTEWATER SOURCES

The pr1nc1pal sources of wastewater in ”tﬂé“éécdhAAry“cbbpe%””“

subcategory are:

1. Residue concentration,‘

2. Slag granulation,

3. Reverberatory and rotary furnace wet a1r pollutlon
control,

4, Spent electrolyte,

5. Scrap anode rinse water,

6. Casting contact cooling water, and

7. Casting wet air pollution control.

OTHER WASTEWATER SOURCES

There are other wastewater streams associated with the
manufacture of secondary copper. These wastewater streams
include but are not limited to stormwater runoff, and maintenance
and cleanup water. These waste streams are not considered as a
part of this rulemaking. EPA believes that the flows and
pollutant 1loadings associated with these waste streams are
insignificant relative to the waste streams selected and are best
handled by the appropriate permit authority on a case-by-case
basis under authority of Section 402 of the Clean Water Act.

AGE, PRODUCTION, AND PROCESS PROFILE

A distribution of the secondary copper plants in the United
States is shown in Figure III-4 (page 1243). Figure III-4 shows
that most of the secondary copper plants are located around the
Great Lakes and New England states.

Table III-1 (page 1237) shows that the average plant age is 20 to

30 years, and that there are five direct, six indirect, and 20
zero discharge plants in the secondary copper subcategory. Table
III-2 (page 1238) summarizes the distribution of secondary copper
plants for 1976 production levels. Table III-3 (page 1239)
provides a summary of the number of secondary copper plants that
generate the various process wastewaters identified previously in
this section.
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TABLE III-1

i iNITIAL OPERATING YEAR (RANGE) SUMMARY OF PLANTS
IN THE SECONDARY COPPER SUBCATEGORY, BY DISCHARGE TYPE

1982 1967 1957 1947 1937 1927 1917
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1968 1958 1948 1938 1928 1918 1903 Data Total
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jo
|
[
Jw
[N
0o
=
jw
Do
o

AHO09ZIVIENS ¥AII0D XUYANODES

*LodS

I1IT -




SECONDARY COPPER SUBCATEGORY . . SECT., - IIT,

TABLE III-2

- PRODUCTION RANGES FOR PROCESSING PLANTS
OF THE SECONDARY COPPER SUBCATEGORY

Production Ranges for 1976

tons/year) | | 'Nuqbér of Piants‘

0 - 5,000 ”‘ T n

5,001 - 10,000 3
10,001 - 20,000 6

20,001 - 30;000 4
30,001 + 4
No Data Reported 1n dcp | 3
Total Number of Plants 1n Survey ” ‘31
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TABLE III-3

PRODUCTION PROCESSES UTILIZED BY THE
SECONDARY COPPER SUBCATEGORY

Number of Plants Number of Plants
Production Process with Process Generating Wastewater* -
Residue Concentration 7 ' 7
Slag Granulation “ 5 ' 5
Reverberatory and 18 5
Rotary Furnace Air
- Pollution Control
Electrolytic Refining 6 6
Casting a 29 22
Casting Air Pollution 8 ‘ - 3

Control#**

*Due to in-process flow reduction measures, a plant may generate
a wastewater but not discharge it.

**Reverberatory and rotary furnace air pollution control plants
are not included in the count for casting air pollution
~control. An attempt was made to distinguish the reverberatory
and rotary furnace wet air pollution control systems and the
casting wet air pollution control systems that do not use
reverberatory and rotary furnaces for casting. ‘ :
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SECTION IV

SUBCATEGORIZATION

- This section summarizes the factors considered during the
designation of the secondary copper subcategory and its related
subdivisions.

FACTORS CONSIDERED IN SUBDIVIDING THE SECONDARY COPPER
SUBCATEGORY “

The general subcategorization factors listed previously were each
evaluated when considering subdivision of the secondary copper
subcategory. In the discussion the follows, the factors will be
discussed as they pertain to this particular subcategory.

The rationale for <considering further segmentation of the
secondary copper subcategory is based primarily on differences in
the production processes and raw materials used. Within this
subcategory, a number of different operations are performed,
which may or may not have a water use or discharge, and which may
require the establishment of separate effluent limitations. While
secondary copper is still considered a single subcategory, a more
thorough examination of the production processes has illustrated
the need for limitations and standards based on a specific set of
waste streams. Limitations will be based on specific flow
allowances for the following segments or building blocks.

1. Residue concentration,

2, Slag granulation,

3. Reverberatory and rotary furnace wet air pollutlon
control,

4. Spent electrolyte,

5. Scrap anode rinsing,

6. Casting contact cooling, and

7. Casting wet air pollution control.

Two building blocks have been established for wastewater generated
in the processing of slags and residues. Slag covers on
reverberatory and rotary furnaces are. generally raked off before
the furnace is tapped. The copper content of the slag can be
recovered by melting the slag (along with scrap copper, coke, and
fluxes) in a cupola or blast furnace, or by milling and
classifying the slag into a waste gangue material and a copper
rich concentrate. Wastewater is generated in the concentration
of slags or other residues such as drosses, skimming, spills, and
sweepings = through wet milling and classifying. When slags are
melted with scrap copper, coke, and fluxes in blast or cupola
furnaces, two products are tapped, a waste or depleted slag, and
black copper.  The waste slag is granulated in a quench pit or
with a high pressure water stream, producing slag granulation
wastewater. '
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Wet scrubbers are used to remove particulates and metal oxide
fumes from reverberatory and rotary furnace off-gases.
Therefore, a subdivision for reverberatory and rotary furnace wet
air pollution control wastewater is necessary.

A building block has not been established for blast, cupola, or
converter furnace wet air pollution control, since no plants in
the subcategory use wet' air pollution control devices in
conjunction with these furnaces.

Two building blocks are established for wastewater associated
with electrolytic refining. These subdivisions are established
for spent electrolyte wastewaters and scrap anode rinse water.
Spent electrolyte is sometimes bled to prevent the build up of
copper and nickel in the electrolyte. Depleted anodes are
removed from the electrolytic cells and subsequently rinsed with
water to remove adhering electrolyte.

Contact cooling water is used for metal coollng at 22 plants.
Therefore a casting contact cooling subdivision is necessary. A
subdivision has also been established for casting wet air
pollution control, since three plants use wet scrubbers to remove
fumes and particulates from casting operations. ‘

OTHER FACTORS

The other factors considered in this evaluation were shown to be
inappropriate bases for further segmentation. Air pollution
control methods, treatment costs, and total energy requirements
are functions of the selected subcategorization factors—--metal

product, raw materials, and production processes. Therefore,
they are not independent factors and do affect the segmentation
presented. Certain other factors, such as plant . age, plant

size, and the number of employees, were also evaluated and
determined to be inappropriate as the bases for segmentation of
secondary copper plants.

PRODUCTION NORMALIZING PARAMETERS

The effluent llmltatlons and standards developed in this document
establish mass limitations on the discharge of specific pollutant
parameters. To allow these regulations to be applied to plants
with wvarious production capacities, the mass of pollutant
discharged must be related to a unit of production. This factor
is known as the production normallzlng parameter (PNP)

The PNPs for the seven segments or bulldlng blocks in the
secondary copper subcategory are shown in Table IV-1l page 1247).
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TABLE IV-1

RODUCTION NORMALIZING PARAMETERS

IN THE SECONDARY COPPER SUBCATEGORY

Building block

Residue concentration
Slag granulation
Reverberatory and

furnace wet air
pollution control

Spent electrolyte

Scrap and rinse water
Casting contact cooling

Casting wet air
pollution control

PNP
kkg of slag or residue processed

kkg of blast and cupola furnace
copper produced

kkg of reverberatory éhd rotary :
furnace copper produced

kkg of cathode copper produced
kkg of cathodg copper produced
kkg of copper cast

kkg of coppef‘cast
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SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS -

This section describes the characteristics of wastewater
associated with the secondary copper subcategory. Data used to
quantify wastewater flow and pollutant concentrations are
presented, summarized, and discussed. The contribution of
specific production processes to the overall wastewater discharge
from secondary copper plants is identified whenever possible.

The two principal data sources used in the development of
effluent limitations and standards for this subcategory are data
collection portfolios and field sampling results. Data.
collection portfolios, completed for the secondary copper
subcategory, contain information regarding wastewater flows and
production levels.

In order to quantify the pollutant discharge £from secondary
copper plants, a field sampling program was conducted.
Wastewater samples were collected in two phases: screening and
verification. The first phase, screen sampling, was to identify
which toxic pollutants were present in the wastewaters from
production of the wvarious metals. Screening samples were
analyzed for 125 of the 126 toxic pollutants and other pollutants
deemed appropriate. Because the analytical standard for TCDD was
~judged to be too hazardous to be made generally available,
samples were never analyzed for this pollutant. There is no
reason to expect that TCDD would be present in secondary copper
wastewater. A total of 10 plants were selected for screen
sampling in the nonferrous metals manufacturing category. A
. complete 1list of the pollutants considered and a summary of the
techniques used in sampling and laboratory analyses are included
in Section V of Vol. 1. In general, the samples were analyzed for
three classes of pollutants: toxic organic pollutants, toxic
metal pollutants, and criteria pollutants (which includes both
conventional and nonconventional pollutants).

As described in Section IV of this supplement, the secondary
copper subcategory has been further segmented into seven building
blocks. As such, the promulgated regulation contains mass
discharge 1limitations and standards for seven unit processes
discharging process wastewaters. Differences in the wastewater
characteristics associated with these building blocks are to be
expected. For this reason, wastewater streams corresponding to
each segment are addressed separately in the discussions that
follow. '

WASTEWATER SOURCES, DISCHARGE RATES, AND CHARACTERISTICS

‘The wastewater data presented in this section were evaluated in
light of production process information compiled during this

1249




SECONDARY COPPER SUBCATEGORY  SEC

study. As a result, it was possible to identify the principal
wastewater sources in the secondary copper subcategory. These
include: m ST T B e e e

1. Residue concentratlon,

2. Slag granulation,

3. Reverberatory and rotary furnace wet alr pollutlon
control, "

4. Spent electrolyte,

5. Scrap anode rinsing,

6. Casting contact cooling, and

7. Casting wet air pollution control.

Data supplied by dcp responses were used to calculate the amount
of water used and discharged per metric ton of production. The
two ratios calculated are differentiated by the flow rate used in
the calculation. Water use is defined as the volume of water or
other £fluid (e.g., electrolyte) required for a given process per
mass of copper product and is therefore based on the sum of
recycle and make-up flows to a given process. Wastewater flow
discharged after pretreatment or recycle (if these are present)
is used in calculating the production normalized flow—-the volume
of wastewater discharged from a given process to further
treatment, disposal, or discharge per mass of copper produced.
Differences between the water use and wastewater flows associated
with a given stream result from recycle, evaporation, and carry
over on the product. The production values used in calculations
correspond to the production normalizing parameter, PNP, assigned
to each stream, as-outlined in Section 1IV. The production
normalized flows were compiled and statistically analyzed by
stream type. Where appropriate, an attempt was made to identify
factors that could account for variations in water wuse. This
information is summarized in this section. As an example, scrap
anode rinse wastewater flow is related to the cathode copper
production. As such, the discharge rate is expressed in 1liters
of rinse waste water per metric ton of cathode copper production
(gallons of rlnse water per ton of cathode copper productlon)

Characteristics of wastewater from the prev1ous1y llsted
processes were determined from sampling data collected at
secondary copper plants. This data was used in two ways.
Pollutants were selected for regulation based on the data and the
sampling data was also used to estimate the yearly mass of
pollutant generated by each waste stream £for the entire
subcategory. There were a total of five site wvisits, which
represents 11 percent of the secondary copper subcategory.
Diagrams indicating the sampling sites and contributing
production processes are shown in Figures V-1 to V-5 (pages ' 1285
- 1289)

In the data collection portfolios, plants were asked to indicate
whether or not any of the toxic pollutants were believed to be
present in their wastewater. The responses for the toxic metals
are summarlzed 1n Table V-1 (page 1256)
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All plants responding to the portion of the dcp concerning the
presence of the toxic organic pollutants indicated that they all
were either known or believed to be absent with the exception of
fluorene. Two plants reported that fluorene was known to be
present while one plant reported that fluorene was believed to be
present. However, as reported in Section VI, fluorene was not
detected 1in 12 samples from five waste streams collected durlng
the Agency s sampling and analysis program.

The raw wastewater sampling data for the secondary copper
subcategory are presented in Tables V-9 through V-13 (pages 1264
- 1274). Treated wastewater sampling data are shown in Tables V-
14 through V-17 (pages 1279 - 1283). The stream codes displayed
in Tables V-8 through V-16 may be used to identify the 1location
of each of the samples on the process flow diagrams in Figures V-
1 through V-5, Where no data are listed for a specific day of
sampling, the wastewater samples for the stream were not
collected. If the analyses did not detect a pollutant in a waste
stream, the pollutant was omitted from the table. :

The data tables included some samples measured at concentrations
considered not quantifiable. The base neutral extractable, acid
extractable, and volatile toxic organics generally are considered
not quantifiable at concentrations equal to or less than 0.010
mg/1. Below this concentration, organic analytical results are
not quantitatively accurate; however, the analyses are useful to
indicate the presence of a particular pollutant. The pesticide
fraction 1is considered not quantifiable at concentrations equal
to or 1less than 0.005 mg/l. Nonquantifiable results are
designated in the tables with an asterisk (double asterisk for
pesticides). ‘ ,

These detection limits shown on the data tables are not the same
in all cases as the published detection 1limits for these
pollutants by the same analytical methods. The detection limits
used were reported with the analytical data and hence are the
appropriate 1limits to apply to the data. Detection 1limit
variation can occur as a result of a number of ' laboratory-
specific, equipment-specific, and daily operator-specific
factors. These factors can include day-to-day differences in
machine calibration, variation in stock solutions, and wvariation
in operators. ' ‘

The statistical analysis of data includes some samples measured
at concentrations considered not quantifiable. Data reported as
an asterisk are considered as detected but below quantifiable
concentrations, and a value of zero is used for averaging. Toxic
organic, nonconventional, and conventional pollutant data
reported with a "less than" sign are considered as detected but
not further quantifiable. A value of zero is also used for
averaging. If a pollutant is reported as not detected, it s
excluded in calculating the average. Finally, toxic metal values.
reported as less than a certain value were considered as not
detected and a value of zero is used in the calculation  of 'the
average. For example, three samples reported as ND, *, and 0.021

\
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mg/l have an average value of 0.010 mg/l.  The averages
calculated are presented with the sampling data. These values
were not used in the selection of pollutant parameters.

In the following discussion, water use and field sampling data
are presented for each operation. Appropriate tubing or
background blank and source water concentrations are presented
with the summaries of the sampling data. Figures V-1 through V-5
(pages 1285 - 1289) show the location of wastewater sampling
sites at each facility. The method by which each sample was
collected is indicated by number, as follows:
one—-time grab

24-hour manual composite

24-hour automatic composite

48-hour manual composite

48-hour automatic composite

72-hour manual composite

72-hour automatlc comp051te

NAUT R WN

SECONDARY COPPER WASTEWATER SOURCES AND CHARACTERISTICS

Presented below is a dlscu531on of the characterls lCS o%“tﬁ¥
significant wastewater sources attrlbutable to the proce551ng of
secondary copper.

Residue Concentration

The copper content can be concentrated in slags and other
residues, such as drosses, skimmings, spills, and sweepings,
before charging the concentrates into rotary or reverberatory
furnaces. The residues are sometimes concentrated by wet milling
and classifying, producing a residue concentration waste stream.
The water use and discharge rates for residue concentration in
liters of water per metric ton of slag or re31due processed are

shown in Table V-2 (page 1257). o

Raw wastewater data for residue concentration are presented 1in
Table V-9 (page 1264). This waste stream is characterized by
treatable concentrations of dissolved toxic metal pollutants and
suspended solids. The toxic metals are soluble components of the
slags and res1dues, and the suspended solids are from milling
fines entralned in the water.

Slag Granulatlon

Pl
Five plants report the use of water for blas

slag granulation. This wastewater is generated when slag is
granulated with high pressure water jets, or in quench pits prior
to disposal. The water use and discharge rates for slag
granulation in liters of water per metric ton of blast or cupola
furnace production are shown in Table V-3 (page 1258). ‘

The Agency did not collect any raw wastewater sampling data from
slag granulation operations at secondary copper plants. However,
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the characteristics of this wastewater are generally comparable
to those of residue concentration wastewater, since materials

from nearly identical sources are being treated in either case.

Thus, slag granulation wastewater contains treatable

concentrations of dissolved toxic metal pollutants and suspended

solids. :

Reverberatory and Rotary Furnace Wet Air Pollution Control

Five plants report the use of wet air pollution control devices
to contain metal oxide fumes and dust from reverberatory and
rotary furnace operations. Fumes of metal oxides are produced
when the molten metal is blown with air or oxygen to remove
metallic impurities, or when green wooden poles are inserted into
the bath to deoxidize the heat. Dust will be produced during the
charging of fine slags or fine flux materials. When wet air
pollution control is used, the metal oxides and dust will be
contained in the water as suspended solids and dissolved toxic
metals. Raw wastewater data for reverberatory and rotary furnace
wet air pollution control are shown in Table V-10 (page 1268). As
expected, toxic metal pollutants and suspended solids are present
in treat- able concentrations. Table V-10 also shows that this
wastewater is acidic (pH of 1.6 to 2.5).

The water use and discharge rates for reverberatory and rotary -
furnace wet air pollution control are presented in Table V-4 page
1259). A ~

Spent Electrolyte

Normally, electrolyte - is ' continuously circulated through
thickeners and filters to remove solids, and recycled back
through the electrolytic cells. It is necessary to blowdown a
fraction of the electrolyte to prevent the build-up of copper and
- nickel. This slip stream is treated to recover nickel and copper,
and recycled or discharged. Table V-5 (page 1260) presents the
electrolyte use and discharge rates for spent electrolyte in
liters per metric ton of cathode copper produced. : S

Raw wastewater sampling data for spent electrolyte are shown in
Table V-11 (page 1270). This waste stream is characterized by
treatable concentrations of toxic metal pollutants (particularly
copper, lead, and zinc) and suspended solids. The pH of the
spent electrolyte in the wastewater samples ranged from 1.48 to
3.45. : '

Scrap Anode Rinsing

Anodes removed from electrolytic cells are sometimes rinsed
before further processing.  As shown in Table V-6 (page 1261),
only two plants reported the use of rinse water for scrap anode
cleaning, and both of those plants practice 100 percent recycle
of the rinse water. The Agency did not collect any raw
wastewater samples from anode rinsing  operations. =~ Wastewater
- from this operation should contain treatable concentrations of
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total suspended solids and dissolved ‘to21c metai ooliutants;
which are a result of 1mpur1t1es in the modes that are released
into the rlnse water. : S

Casting Contact Cooling

Twenty-two plants report the use of contact cooling water to cdol’ =

molten metal cast into ingots, shot, and anodes. Anodes and
rough brass or bronze ingots are generally water spray-cooled to
rapidly solidify the casting, and the casting is then quenched in
a tank of water. Smooth brass or bronze ingots must be slowly
cooled in the mold under a layer of charcoal to produce the
smooth surface requested by certain customers. Ingot mold lines
are quite long for the productlon of smooth ingots. The ingots
are permitted to air cool in the mold during the first portion of
the conveyer travel, the bottom of the ingot mold is submerged in
a tank of water during the second portlon of the conveyer travel,
and finally the solidified ingot is discharged into a quenchlng
tank of water. Part of the charcoal burns during the ingots'

travel period on the conveyer. The unburned charcoal and
charcoal ash all go into the ingot cooling water. These residues
settle as a sludge and are periodically cleaned out of the
quenching tanks and subsequent settling tanks or ponds. The
water may or may not be recycled. 1In addition to the charcoal
and charcoal ash, the wastewater pollutants associated with
contact cooling are metal oxides from the ingot surface,
refractory mold wash (calcium phosphate), and flour dust.
Charcoal 1is not used when casting copper anodes, but the mold
wash 1is used and the wash ends up in the contact cooling water.
The raw waste water data for casting contact cooling water is
presented in Table V-12 (page 1272). Copper, lead, =zinc, and
total suspended solids are all present in = treatable
concentrations. “ o : ‘ ‘ .

The water use and dlscharge rates for cast
liters of water per metric ton of copper cast are shown-in Table
V-7 (page 1262).

Casting Wet Air Pollutlon Control

Wet air pollutlon control dev1ces are used ‘to Control fumes

produced from casting operations at three plants. Two of these
plants use scrubbers to contain fumes produced from alloying
copper with phosphor in induction furnaces. The third plant did
not report why it uses a scrubber for casting, however, this
plant casts brass and bronze ingots which produce metal oxide
fumes when poured. These fumes can be controlled by a scrubber.

The water use and dlscharge rates for castlng wet air pollutlon
control in 1liters of water per metric ton of copper cast are
shown in Table V-8 (page 1263) ‘ A s

Raw wastewater samples were not éollected for this stream.

However, since both casting, and reverberatory and rotary furnace
water pollution control devices control metal oxide fumes, their

1254
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SECONDARY COPPER SUBCATEGORY‘ ~ SECT. -V

wastewaters will be similar. Therefore, casting‘ wet air

pollution wastewater contains toxic metal pollutants and
suspended solids.
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SECONDARY COPPER SUBCATEGORY SECT. — V

TABLE V-1

TOXIC METALS BELIEVED TO BE PRESENT IN SECONDARY COPPER WASTEWATER
| DCP DATA

Toxic Known Believed Believed ¥nown
Metal Present Present " Absent Absent
Antimony 2 1 7 -
Arsenic 1 - 8 1
Beryllium 1 - 9 -
Cadmium 3 - 7 -
Chromium 2 1 7 -
Copper 7 1 2 -
Lead 6 1 3 -
Mercury 2 1 6 1
Nickel 4 1 5 -
Selenium - - "9 1
Silver 1 1 8 -
Zinc 7 1 1
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SECONDARY COPPER SUBCATEGORY " SECT. - V

TABLE V-2
WATER USE AND DISCHARGE RATES FOR RESIDUE CONCENTRATION

(1/kkg of slag or residue processed)

. Production
Production Normalized
Percent Normalized Discharge
Plant Code Recycle Water Use Flow

15 0 6,702 6,702

23 100 NR 0

49 100 6,680 0
50 - 100 NR | 0
55 100 NR | 0
220 NR - NR 677
4507 100 NR 0

NR - Present, but data not reported in dcp.
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SECONDARY ‘COPPER SUBCATEGORY

TABLE V-3
WATER USE AND DISCHARGE RATES FOR SLAG GRANULATION

(}/kkg of blast and cupola furnace production)

Production

-+ .. Production Norﬁallzed
‘ Percent Normallzed Dlscharge

Plant Code Recycle Water Use Flow
26% NR NR 0

35 100 NR 0
- 36 100 17,210 o

| 49 100 40,900 0

62 100 65,800 ‘o

*Wastewater is evaporated.

NR - Present, but data not reported 1n dcp.




SECONDARY COPPER SUBCATEGORY SECT. - V

TABLE V-4

WATER USE AND DISCHARGE RATES FOR REVERBERATORY AND
ROTARY FURNACE WET AIR POLLUTION CONTROL

(1/kkg of reverberatory and rotary furnace copper produced)

Production
L Production Normalized
Percent Normalized Discharge

~Plant Code Recycle Water Use Flow
22 - 100 274,200 - 0
46 0 7,226 7,226
50 100 NR : -0
- 52 100 : NR ‘ 0

207 ‘ 81 25,000 4,695 -

MR -~ Present, but data not reported in dcp.
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SECONDARY COPPER SUBCATEGORY

TABLE V-5

SECT. - V

ELECTROLYTE USE AND DISCHARGE RATES

‘(l/kkg of cathodeméoppef“b¥63&éédf'

Percent -

Planthode Recycle
22*% 0
62 100
78% NR

207 NR

Production
Normalized
Water Use
263.2
NR
NR

NR

*Spent electrolyte is contract hauled.

NR - Present, but data not reported in dcp.

1260
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Normalized
Discharge
FPlow
 263.2
‘ 0““
1,499
1,124




-SECONDARY COPPER SUBCATEGORY - SECT. - V

TABLE V-6
WATER USE AND DISCHARGE RATES FOR SCRAP ANODE RINSING

(1/kkg of cathcde copper produced)

Production
: ‘ Production Normalized
' Percent Normalized Discharge
Plant Code Recycle Water Use Flow
78 100 NR 0
670 100 | NR | 0

NR - Present, but data not repbrted in dcp.
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SECONDARY COBPER sUééATEGdﬁY © sger. -v

TABLE v-7“f”'A""”

WATER USE AND DISCHARGE RATES FOR CASTING CONTACT COOLING

(l/kkg of copper cast)

‘ R Production

- Production Normalized

’ " Percent Normalized Discharge
Plant Code Recycle Water Use Flow
'15 0 148 148
16 0 925 925

17 0 1.45 1.45
18 100 NR .0
21 100 NR 0
22 0 21,586 B 21,586
23 100 NR o 0
26 100 NR B 0
35 ~ 100 NR 0
36 100 14, 720 0
37 NR . ONR 1,406
49 100 6,070 ‘ 0

50 NR | NR o NR

52 100 ‘h NR 0
55 100 NR - 0
58% 0 109 109
62 100 NR : 0
207 0 12,614 12,614
220 99 . 23,700 ‘ 237
662 0 4,100 4,100
4508 ‘ 0 917 917

9050 0 109 109

*Contact cooling water is dry weil injeéted,“A

'NR - Present, but data not reported in dcp.

1262




SECONDARY COPPER SUBCATEGORY

+

TABLE V-7

" SECT. - V

s

WATER USE AND DISCHARGE RATES FORACASTING.WET’AIR
POLLUTION CONTROL

(l/kkglof copper cést)

Production
' Production Normalized
Percent. Normalized Discharge
Plant Code Recycle Water Use " Plow
36 100  NR 0
37 NR "NR 281
78 0 337

337

NR - Present, but data not reported in dcp.
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Pollutant

Toxic Pollutants(a) -

10. 1,2-dichloroethane
23. chloxoform

29. 1,1-dichloroethylene

30. 1,2-trans-dichloro- :

ethylene

¥ocCt

44. methylene chloride

66. bis(2-ethylhexyl)
phthalate

68. di-n-butyl phthalateif“

86. toluene

87. trichloroethylene

":.109. PCB-1232 (b) -

~ 110. PCB-1248 (b)

- 111. PCB-1260 (b)
112. PCB-1016 (b)

Stream

Code

NN

[ V]

104

104

104

SECONDARY COPPER SAMPLING DATA

TABLE V-9

RESIDUE CONCENTRATION
RAW WASTEWATER

Sample

Type Source Day 1
3 0.022
3 0.26
3 0.667
3 ND
3 0.58
3
2 0.144 0.054
3
2 * 0.012
3 0.015
3 0.023
3 <0.007
2 * % % %

0.4

Concentration (mg/l, except as noted)
Day 2

Day 3

0.052

0.012

ND
0.06

0.024

ND

0.058

Average

0.022

0.156:

0.667

0.012

0.58
0.53

0.054

0.212
0.012

0.015;

0.040°

<0.007.

* %
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Pollutant

Toxic Pollutants(a)

114. antimony
115. arsenic
117. beryllium
118.>cadmiuﬁ

119. chromium

- 120. copper

122. lead

123. mercury

124. nickel

TABLE V-9 (Continued)
SECONDARY COPPER SAMPLING DATA

RESIDUE CONCENTRATION
RAW WASTEWATER

Stream Sample

Code Type 'Source ~Day 1
2 3 0.013
104 2 <0.1 0.1
2 3 0.067
104 2 <0.01 0.11
2 3 0.16
104 2 €0.001 0.1
2 3 0.8
104 2 0.03 0.08
2 3 0.24
104 . 2 <0.005 0.7
2 3 - 90
104 2 <0.006 40
2 3 40
104 2 <0.02 10
"2 3 0.0004
104 2 0.0001 0.0007
2 3 2
104 2 <0.005 3

Day 2

0.3
0.175
0.17
0.8
<0.24
100
20

0.0007

Concentration (mg/l, except as noted)

Day 3

0.35

0.16
0.4
<0.24
100

60

0.005

Average

0.22
<0.1

0.414
0.11

0.16
0.1

0.7
0.08

<0.08
0.7

97
.40

40
10

0.0005

0.0007

Y ZMODIIYOLINS MIIJOD AAYANODHS
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TABLE V-9 (Continued)

SECONDARY COPPER SAMPLING DATA
RESIDUE CONCENTRATION
RAW WASTEWATER

Stream  Sample - Concentration (mg/l, excepf as noted)
Pollutant Code Type Day 1 Day 2 Day 3 Average

Toxic Pollutants(a):

125. selenium

128. zinc

Nonconventionals

chemical oxygen demand
(COD)

total organic carbon
(TOC)

phenols (total; by 4-AAP
method)

n
6]
Eg
2
)
=
<
Q
@]
i)
v
t
)
n
C
w
gg
H
3}
@
3
Y

Conventionals

0il and grease

total suspended solids
(TSS)

A - IDHS

pH (standard units)




TABLE V-9 (Continued)
SECONDARY COPPER SAMPLING DATA

RESIDUE CONCENTRATION
RAW WASTEWATER

(a) No samples were analyzed for the acid extractable toxic organic priority pollutants.
(b) Reported together.

Sample Type: Note: These numbers also apply to subsequent data tables.

1 - one-time grab
2 - 24-hour manual composite
3 - 24-hour automatic composite
4 - 48-hour manual composite
:3 5 - 48-hour automatic composite
o0 6 ~ 72-hour manual composite
~ 7 - 72-hour automatic composite

*Less than or equal to 0.01 mg/l.

' XODHIVOENS AAIJOD XUYANODEIS

**Less than or equal to 0.005 mg/l.
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TABLE V-10

SECONDARY COPPER SAMPLING DATA
WET AIR POLLUTION CONTROL
RAW WASTEWATER

ZStream rishmple Concentration (mg/l, except as noted)
Pollutant Code Type Source Day 1 Day 2 Day 3 Average

Toxic Pollutants

ND 0.116 0.116
0.026 0.11 0.083
0.1760 0.2290 0.1350

6. carbon tetrachloride
23. chloroform . :
66. bis(2-ethylhexyl)

phthalate
68. di-n~butyl phthalate .
69. di-n-octyl phthalate
~ 78. anthracene (a)
81. phenanthrene (a)

118. cadmium

119. chromium

120. copper

122, lead

123. mercury

‘124. nickel

126. silver

-128. zinc

WK

0.026 , 0.013
0.067 0.067
<0.012 <0.012

W W W

<0.002 <0.008 -
0.03

7

0.2

0.0006

0.8

<0.02

0.7

' XY09ILYOLNS MAIA0D AUVANODES
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‘Nonconventionals

:chemical oxygen demand
- (CoD)

rhenols (total; by

- 4~AAP method)

total organic carbon

- {TOC)




TABLE V-10 (Continued)

SECONDARY COPPER SAMPLING DATA
WET AIR POLLUTION CONTROL
RAW WASTEWATER

Stream Sample Concentration (mg/l, except as noted)
Pollutant - Code Type Source Day 1 Day 2 Day 3 Average
Conventionals
oil and grease 58 1 7 2 5 5
total suspended solids 58 3 7 6 3 3 4
(TSS) A
pH (standard units) 58 1 2.0 1.6 2.5

69CT
Iyodns ¥III0D XIVaNODES
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(a) Reported together.
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TABLE V-11
SECONDARY COPPER SAMPLING DATA

SPENT ELECTROLYTE
RAW WASTEWATER

: Stream  Sample Concentration (mg/1l, e#cept:as noged)
Pollutant Code Type Source Day 1 Day 2 Day 3 Average

Toxic Pollutants(a)

1. acenaphthene ND
~ 4. benzene <0.043

10. 1,2-dichloroethane *

23. chloroform - o 0.124

25. 1,2-dichloroben- . 0.113
zene (b)

26. 1,3-dichloroben-
zene (b)

27. 1,4-dichloroben-
zene (b) :

29. 1,l1-dichloroethylene

30. 1,2-trans-di-chloro- -
ethylene B

39. fluoranthene

44. methylene chloride

55. naphthalene

66. bis(2-ethylhexyl)
phthalate o
butyl benzyl phthalate

68. di-n~-butyl phthalate

"70. diethyl phthalate

76. chrysene

77. acenaphthylene

78. anthracene (c)

81. phenanthrene (c)

84. pyrene
tetrachloroethylene

n
=
Q
o
&
i
<
Q
(o)
rd,
o
=
C i
n
=
(TR
O,
B
H .
= -
K
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Pollutant

Toxic Pollutants(a)

86. toluene :
87. trichloroethylene
117. beryllium

118. cadmium

119. chromium

120. copper

121. cyanide

122. lead

123. mercury

124. nickel

128. zinc

Nonconventionals

chemical oxygen. demand (COD)
fluoride

phenols (total; by 4-AAP
method)

total organic carbon (TOC)

Conventionals
oil and grease

total suspended solids ('TSS)
PH (standards units) ‘

(a) No samples were analyzed for the acid extractable toxic organic pollutants.
analyzed for the pesticide fr

concentration.

(b),(c) Reported together.

Stream .
Code

19
18
19

19

19
19
19

TABLE V-11 (Continued)

SECONDARY COPPER SAMPLING DATA
SPENT ELECTROLYTE
RAW WASTEWATER

Sample Concentration
Type Source Day 1

WwwwwwwwwNnN
w
-
(<))
W
(=]

W RPWww
o i
. L]
o
]
<

3 i
. 84 :
1.48

[myRyw

(mg/1, éxcept as noted)

Day 2 Day 3
0.015 ND
0.106 0.121

<0.02 <0.02
0.9 0.6 -

"2 ,0.39

1,900 900
0.002 0.005

20 " 10
0.0004 0.0005

270 130

80 40

76 53
0.47 . 0.2
0.141 0.073

28 22
2 6

68 . 43
3.45 2

Average

0.015
<0.076
<0.02

1.2

2.13

2,140

0.004

0.0053
310
97

75
0.29
0.803

30

Three samples were

action; none was detected above its analytical quantification
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Pollutant

Toxic Pollutants(a)

15.

23.
39.
66.

67.
68.
69.

~170.
71.
74.

1,1,2,2-tetrachloro-
ethane

chloroform
fluoranthene
bis(2-ethylhexyl)
phthalate :
butyl benzyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimthyl phthalate
3,4-benzofluoranthene
(a)
benzo(k)fluoranthene
(a)

chrysene

anthracene (b)
phenanthrene (b)
pyrene
tetrachloroethylene
arsenic

beryllium

cadmium

chromium

copper

cyanide

- lead

- Stream

Code

121

121
121
121

121
121
121
121
121

121
121

121
121
121
121

121
121
121
121
121

TABLE V-12

SECONDARY COPPER SAMPLING DATA
CASTING CONTACT COOLING

- Sample
Iype

povNN NN [\M]

[\SH.SN SN NN.SQN SN SR SN NN N [\S) [\§)

RAW WASTEWATER

Concentration (mg/l, except as -noted)
Day 3

Source Day 1
* ND
0.043
ND *

* 0.041

* 0.011

* 0.021

* *

ND *

ND *

ND ND

* ND

ND *

* *

*

0.01 0.01

0.001 0.001

0.002 0.006

0.008 0.008

0.008 0.3
0.001

0.02 1

Day 2

»* % %

0.01
0.001
0.009
0.01

0.001

WOOOOOO * * %

.

NOOKM
O\ =

Average

*

0.020
*
0.028

0.004

0.007
*

*
*

%

»

WOOOOOO % % %
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;Pollutant .

Toxic Pollutants(a)

123.
124.
125.
126.
128.

mercury
nickel
selenium
silver .
zinc

TABLE V-12 (Continued)

SECONDARY COPPER SAMPLING DATA
CASTING CONTACT COOLING
RAW WASTEWATER

Stream Concentration (mg/l, except as noted)

~Nonconventionals:

chemical oxygen demand (COD)
phenols (total; by 4-AAP

total organic carbon (TOC)

Conventionals

oil and grease

total suspended solids (TSS)

(a), (b)

Reported together.

Sample

Code Type Source Day 1 Day 2 Day 3 Average -
121 2 0.6001 0.0001 0.0001 0.0001 0.0001
121 2 0.005 ﬂ 0.007 0.02 0.01 . 0.012
121 2 0.01 0.01 0.01 0.01 0.01
121 2 - 0.02 0.02 0.02 0.0 0.02
121 2 0.06 - 2 5 3 . -3

121 2 10 8 11 - 10

121 2 0.008 - 0.008 0.012 0.009
121 2 1 : 1 1 1

121 2 ‘ o 3 2 3

121 2 22 - 8 8 .13

- XE0DILYOENS ¥YHIJOD AJVANODHS
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TABLE V-13

SECONDARY COPPER SAMPI:ING DATA
MISCELLANEOUS RAW WASTEWATER
RAW WASTEWATER

- - - - ..  stream- Sample Concentration (mg/l, except as noted) - : m :
Pollutant Code Type Source Day 1 Day 2 Day 3 Average ]
: Q
Toxic Pollutants(a) S
o
4. benzene . 1 3 * 0.016 <0.02 <0.005 %
B 102 1 * ND ND ND &
6. carbon tetrachloride 1 3 ND ©o.011 ND 0.011 Q-
102 1 ND ND ~ ND ND g
9. hexachloroethane 1 3 5.0 ND 5.0 %
. 102 3 ND ND ND ND
" — &
3 10. 1,2-dichloroethane 1 3 0.014 ND ND 0.014 o
N 102 1 ND ND ~ND ND - 9
23. chloroform 1 3 0.219 0.074 LI 0.098 g ,
© 102 1 * 0.016 - 0.012 0.04 0.023 o -
B - o o ‘
29. 1,l-dichloroethylene 1 3 0.176 - - ND ND 0.176" W
i 102 1 ND ND ND ND :
30. 1,2-trans-di~-chloro- 1 3 ND i % ND * 0
ethylene X : 102 1 0.013 ND . ND % * g
39. fluoranthene f 1 3 3 ND 3 H
102 3 * ND !
: L ' <
44. methylene chloride 1 3 0.8 ND ND 0.8
102 1 ND ND - ND ND




QLT -

Pollutant

Toxic Pollutants(a)

55. naphthalene,

60.
65.
66.

68.

76.

78.

84.

85.

86.

87.

4,6-dinitro-~o-cresol

phenol
bis(2-ethylhexyl)

phthalate
di-n-butyl phthalate
chrysene

anthracene (a)
pyrene
tetrachléroethylene

toluene

-

trichloroethylene

TABLE V~13 (Continued)

SECONDARY COPPER SAMPLING DATA
MISCELLANEOUS RAW WASTEWATER
RAW WASTEWATER

Stream  Sample Concentration (mg/1l, except as noted)
Code Type Source Day 1 Day 2 Day 3 Average
1 3 . - * ND *
102 3 ND ND
1 3 0.0125 ND 0.0125
1 3 0.043 ND . 0.043
1 3 7 0.015 13.508
102 3 0.144 4.4 - ' 4.4
1 3 : ND x *
102 3 * o o
1 3 10 . ND 10
102 3 ND ~ND , ,
1 3 <6 ND ©0.00 <6.00
102 3 ND ND '
1 3 i 7 ND 7
102 3 ND ND
1 3 . 0.054 <0.03 ND . <0.027
102 1 * * * * *
1 3 0.025 ND ND 0.025
102 1 ND ND ND ND
1 3 - 0.039 0.091 0.1 0.077
102 1 <0.038 ND ND ND

XJODALYOENS YHAJOO AUVANOOHS
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TABLE V-13 (Continued)
SECONDARY COPPER SAMPLING DATA

MISCELLANEQOUS RAW WASTEWATER
RAW WASTEWATER

Stream  Sample Concentration (mg/l, except as noted)

. .- n
Pollutant Code Type Source Day 1 - Day 2 Day 3 Average %
: - - o)
Toxic Pollutants(a) %
Y
106. PCB-1242 (b) ' . g,’
107. PCB-1254 (b) 1 3 <0.009 S : <0.009 :
108. PCB-1221 (b) 102 3 *k *k % q
109. PCB-1232 (c) o
110. PCB-1248 (c) 1 3 <0.011 <0.011 w9
111. PCB-1260 (c) 102 3 *k *k *% ..
' 112. PCB-1016 (c) , L
- w .
N 114. antimony : 1 3 " 0.011 2.0 0.012 0.674 -5
) ' 102 3 <0.1 <0.1 <0.1 Q-
115. arsenic - 1 3 0.002 1.0 <0.002 <0.334 ﬁ
102 3 <0.01 0.15 0.15 - Q7.
: .
117. beryllium o 1 - 3 ©<0.02 0.63 0.1 <0.25 K
: S 102 3 <0.001 - <0.001 , <0.001 .-
‘118. cadmium 1 7 3 12.7 . 1<0.2 10 : <7.6
S 102 - 3 0.03 2 : 2
119. chromium : 1 3 <0.24 - 60 0.56 <20.27
' © 102 3 <0.005 0.01 0.01
120. copper 1 3 50.1 3 200 84.4
C 102 3 <0.006 20 ' 7 20
121. cyanide ' 1 3 ' 0.001 0.028 0.015
: - 102 3 0.006 0.005 . 0.003 0.005




TABLE V-13 (Continued) -

SECONDARY COPPER SAMPLING DATA
MISCELLANEOUS RAW WASTEWATER
RAW WASTEWATER

Stream Sample Concentration (mg/l, except as noted) I:(g
Pollutant Code Type Source Day 1 Day 2 Day 3 Average Q
o= 2urant . a
Toxic Pollutants(a) %
i >
122. lead 1 3 528 30 800 453 g
102 3 <0.02 4 : 4
. Q
123. mercury 1 3 0.0091 0.1 0.0026 0.3723 %
' 102 3 0.0001  0.0101 ) - 0.0101 g 7
124. nickel ' 1 3 . 0.56 4 2 2.19 A
102 3 <0.005 0.3 : 0.3 2]
= : _ » . g
3 125. selenium 1 3 © 0.018 0.55 0.3 0.289 . Q-
~ 102 3 <0.01 <0.01 , <0.01 2
128. zinc 1 . 3 © 1,374 40 707 &
: 102 3 <0.06 40 : 40 a
Nonconventionals |
\ _ chemical oxygen demand (COD) 1 3 620 4,100 2,360 0
102 1 82 : 82 =
) Q
fluoride H
total oxygen demand (TOC) 1 3 181 -611 , 396 <
102 -1 22 ‘ ' 22 '
phenols (total; by 4-AAP 1 3 2.6 . 1.34 1.97
method) . 102 1 0.582 0.196 0.156 0.311




8LZT

Pollutant Code
Conventionals

oil and grease 1

102

total suspended solids (TSS) 1

102

pH (standard units) 1l

(a),(b),(e)

Reported together.

Stream

TABLE V-13 (Continued)

SECONDARY COPPER SAMPLING DATA
MISCELLANEOUS RAW WASTEWATER
RAW WASTEWATER

Sample Concentration (mg/l, except as noted)
Type Source Day 1 Day 2 Day 3
1 112 5
1 11 7 28
3 9,220 80,500
1 23
1 6.5 6.5 7

Average

59
15

44,860

23
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Pollutant

Toxic Eoliutants(a)

6.
23.
66.

68.
69.
78.
81.
118.
119.
120.
122.
123.
124.
126.
128.

chemical ox?gen demand (COD)

carbon tetrachloride

chloroform
bis(2~ethylhexyl)

- phthalate
di-n-butyl phthalate'

di-n-octyl phthalate
anthracene (a)
phenanthrene (a)
cadmium
chromium

copper

lead

mercury

nickel

silver

zinc

~ Nonconventionals -

phenols (total; by 4-AAP
method)
total organic carbon (TOC)

Conventionals

oil and grease

total suspended solids (TSS)

pH (standard units)

(a) Reported together.

Stream
Code

59
59
59

59
59

59

59
59

59
59
59
59

59
59

59
59
59

SECONDARY COPPER SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT A

Sample .
Iype

W

W W

WWwwbwwwwww
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TABLE V-14

Source

0.011
0.1650

*

<0.002
<0.005
0.2
<0.02
0.0001
<0.005
<0.02
<0.06

<5

Concentration (mg/l, except as noted)
Day 3

Day 1

ND
0.045
0.0140

ND

ND
<0.002
<0.005

. <0. 02
© 0.0001
<0.005

<0.02

0.07

11
0.005

00~ &

Day 2

0.264
0.234
*

<0.012
<0.002
<0.005

<0 02
<0.0001
0.02
<0.02
<0.06

.35

0.005

- 53

SN

0.024
0.1150

ND

<0.011
<0.002
<0.005"
0.02
<0.02
0.0001
<0.005
<0.02
<0.06

13
<1

<1
8.8

Average

'0.264
0.101
0.0430

*
*

<0.012

<0.002
<0.005
0.05
<0.02
<0.0001
<0.010

. <0.02

<0.02

20
0.005

2%

<3
<3
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~-118.

. Pollutant

Toxic Pollutants

23,
*'30.
66.
68.
69.
80.

- 120.

123,

" 128.

chloroform -
1,2~trans-dichloro-~
ethylene
bis(2-ethylhexyl)
phthalate

di-n-butyl phthalate
di-n-octyl phthalate
fluorene

cadmium

copper.

mercury

zinc

" Nonconventionals

échemical oxygen,demand (COD)
:phenols (total; by 4-AAP
7 method)

- total organic carbon (TOC)

- Conventionals

‘oil and grease
- total suspended solids (TSS)

Stream
Code .

103
103

103

103

103
103
103
103
103

103 -

103 -
103 -
103

103 -

103

TABLE V~15

SECONDARY COPPER SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT B

Sample
Iype

Wwwwwww w Ll nd

Concentration (mg/l, except as noted)
’ Day 3

Source

0.013
0.144

ND

0.03
<0.006

0.0001
<0.0600

Day 1 Day 2

0.03 ' 0.038
ND 0.014

0.506

0.0615
0.184
0.07
0.01
0.1
0.0011
<0.07

37

0.454 0.448

14

0.037
*

0.422

14

- Av: rage.
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TABLE V-16

SECONDARY COPPER SAMPLING DATA
TREATMENT PLANT SAMPLES ~ PLANT C

, Stream Sample Concentration (mg/l, except as noted)
Pollutant Code Type  Source Day 1 Day 2 Day 3 Average 0
- . m
Toxic Pollutants Q
9. hexachlorobenzene 120 2 ND ©0.219 0.169 ND - 0.194 o-
15. 1,1,2,2-tetrachloro- 120 2 * 0,024 * * 0.008 %
ethane : R [
23. chloroform 120 2 0.043 0.018 * * 0.006 a
39. fluoranthene ‘ 120 2 ND * * 0.017 0.006 o
66. bis(2-ethylhexyl) 120 2 * 0.06 ND 0.084 0.072 g
phthalate . ' ) t
67. butyl benzyl phthalate 120 2 * ND ND 0.023 0.023 -
68. di-n-butyl phthalate 120 2 * - 0.067 0.052 0.113 : 0.9077 w
- 69. di-n-octyl phthalate . 120 2 - ND o * 0.015 0.008 P}
& 70, diethyl phthalate 120 2 ND 0.082 ND 0.079 0.081 g
f_", 71. dimethyl phthalate 120 2 ND 1.271 0.8 0.551 0.874 3
74. 3,4-benzofluoranthene 120 2. ND ND ' 0.012 " ND ' 0.012 g
75. benzo(k)fluoranthene (a) 8
76. chrysene 120 2 * ND 0.011 ND ©0.011 z
78. anthracene (b) 120 2 ND 0.014 0.06 0.141 0.072
80. fluorene . 120 2 ND 0.104 ND 0.074 " 0.089
81. phenanthrene (b) ~ ‘ :
84. pyrene 120 2 * 0.027 ’ 0.016 0.038 0.027 n
85. tetrachloroethylene 120 2 * 0.024 * * 0.008 g
115. arsenic T 120 2 0.01 0.7 0.74 0.42 0.62 H
117. beryllium 120 2 0.001 0.4 0.2 0.5 , 0.4 o
118. cadmium - 120 2 0.002 0.08 0.01 0.05 0.05 '5
119. chromium 120 2 0.008 0.3 0.2 0.5 . 0.3 <
- 120. copper o 120 2 0.008 70 30 90 63
121. cyanide = 120 2 N ' 0.128 0.001 0.037 0.055
122. lead 120 2 0.02 50 20 -60 . 43




 TABLE v-16 (Continued)

SECONDARY COPPER SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

Stream  Sample Concentration (mg/l, except as noted)

‘Pollutant

Toxic Pollutants

123. mercury
124. nickel
125. selenium

- 126. silver

127, zinc

Nonconventionals

" chemical oxygen demand (COD)
phenols (total; by 4-AAP
method)

. Code Type Source Day 1 .Day 2 Day 3

0.0002 0.001 -
0.8 2 .
0.38 0.41
0.06 0.09

100 300

" total organic carbon (TOC) -

~ conventionals

o0il and grease
total suspended solids (TSS)

(a),(b) Reported together. .

- Average
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TABLE V-17

SECONDARY COPPER SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT E

Stream Sample Concentration (mg/1, except as noted)
Pollutant ' Code Type Source Day 1 Day 2 Day 3 Average 0
‘ =
Toxic Pollutants 8
. 4. benzene _ : 18 2 <0.118 ND <0.03 <0.074. g
6. carbon tetrachloride . 18 2 ND : ND * * ,”U
23. chloroform » 18 2 0.116 0.48 0.101 0.232 (93
30. 1,2-trans-di-chloro- 18 2 0.022 ND 0.011 0.017 a
ethylene . o
44. methylene chloride = - 18 2 ND 0.59 ND 0.59 )
51. chlorodibromomethane = 18 2 ND ND 0.011 0.011 o
55. napthalene 18 3 ND 0.2 0.921 0.561 By
66. bis(2-ethylhexyl) 18 3 0.05 0.013 0.126 0.063 "
rhthalate . c
5 68. di-n-butyl phthalate 18 3 0.082 0.06 0.012 0.051 to
oo 70. diethyl phthalate T 3 ND 0.02 ND 0.02 o
w- 71. dimethyl phthalate 18 3 ND 0.074 ND 0.074 H
- 80. fluorene 18 3 ND 0.046 ND 0.046 g
85. tetrachloroethylene - 18 2 * ND * * o)
86. toluene 18 2 ND 0.08 * 0.04 A
87. trichloroethylene 18 2 <0.311 ND <0.081’ <0.196 H
117. beryllium 18 3 0.03 0.04 <0.02 <0.02
118. cadmium 18 3 4 2 0.9 2.3
119. chromium " 18 3 4 2 " 0.67 2.22 wn
120. copper 18 3 30 : 30 20 27 %
121. cyanide . 18 3 0.005 0.003 0.002 0.003 H
122, lead 18 3 70 4 : 3 26
123. mercury . 18 3 0.0002 0.0002 0.0003 0.0002 AL
124. nickel ‘18 3 510 300 . 140 317 <
128. zinc , » 18 3

160 100 40 ‘ 100
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 pollutant

Nonconventionals

. Stream

Code

chemical oxygen demand (COD) 18

fluoride

‘phenols (total; by 4-AAP
" method)

total organic carbon (TOC)
Conventionals

oil and grease

18
18

18

~ total suspended solids (TSS) 18
PpH (standard units)

18

TABLE V~17 (Continued)
SECONDARY COPPER SAMPLING DATA

TREATMENT PLANT SAMPLES - PLANT E

Sample

Type  Source Day 1
2 1,970
2 0.27
2 0.039
2 26
1 7
2 175
1 2.58

Day 2

1,250
0.52

0.216

24

205
3.75

Concentration (mg/l, except as noted)
Day 3

596
0.54
0.084

14

210

4.6

Average

1,272
0.44

0.113 -

21

197
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SECONDARY COPPER SUBCATEGORY SECT. - VI

SECTION VI

'SELECTION OF POLLUTANT PARAMETERS

This section examines chemical analysis data presented in Section
Vv from secondary copper plants and discusses the selection or
exclusion of pollutants for potential 1limitation in this
subcategory. '

Each pollutant selected for potential limitation is discussed in
Section VI of Vol. 1. That discussion provides information
concerning where the pollutant originates (i.e., whether it is a.
naturally occurring substance, processed metal, or a manufactured
compound); general physical properties and the form of the
pollutant; toxic effects of the pollutant in humans and other
animals; and behavior of the pollutant in POTW at the
concentrations expected in industrial discharges. '

The discussion that follows describes the analysis that was
performed to select or exclude pollutants for further
consideration for 1limitations and standards. Pollutants are
selected. for further consideration if they are present in
concentrations treatable by the technologies considered in this
analysis. The treatable concentrations used for the toxic metals
were the 1long-term performance values achievable by lime
‘precipitation, sedimentation, and filtration. The treatable
concentrations for the toxic organics were the long-term
performance values achievable by carbon absorption (see Section
VII of Vol. 1 --Combined Metals Data Base). ‘

After proposal, the Agency re-evaluated the treatment performance
of activated carbon absorption to control toxic organic
pollutants. The treatment performance for the acid extractable,
base-neutral extractable,. and volatile organic pollutants has
been set equal to the analytical quantification limit of 0.010
mg/1l. The analytical quantification limit for pesticides and
total phenols (by 4-AAP method) is 0.005 mg/l, which is below the
0.010 mg/1 accepted for the other toxic organics. However, to be
consistent, the treatment performance of 0.010 mg/l is used for
pesticides and total phenols. The 0.010 mg/l concentration is
~achievable, assuming enough carbon is used in the column and a
. suitable contact time is allowed. '

The frequency of occurrence for 36 of the toxic pollutants has
been redetermined based on the revised treatment performance
value. However, no toxic organic pollutants have been selected
for consideration for limitation.

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS

This study considered samples from the secondary copper
subcategory for three conventional pollutant parameters (oil and
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grease, total suspended solids, and pH) and seven nonconventional
pollutant parameters (aluminum, ammonia, chemical oxygen demand,
chloride, fluoride, total organic carbon, and total phenols).

CONVENTIONAL POLLUTANT PARAMETERS SELECTED

The conventional pollutants and pollutant parameters selected for
consideration for limitation in this subcategory are:

total suspended solids (TSS)
oil and grease

pH

Total suspended solids ranged from 3 to 8,790 mg/l. All samples
had TSS concentrations above that considered achievable by
identified treatment technology (2.6 mg/l). ~Furthermore, most of
the technologies used to remove toxic metals do so by
precipitating the metals. A limitation on total suspended solids
ensures that sedimentation to remove precipitated toxic metals is
effectively operating. Therefore, total suspended solids is
selected for consideration for limitation.

0il and grease concentratlons in the wastewaters sampled ranged
from 2 to 180 mg/l in 10 samples. Residue concentration is the
principal source of these pollutants. The concentration in 2 of
‘the 10 samples analyzed exceeded the treatable concentration (10
mg/l). Thus, this pollutant is selected for consideration for
llmltatlon. T

The pH values observed ranged from 1. 5 to 7 0. Effectlve removal
of toxic metals by precipitation requires careful control of pH.
Therefore, pH is considered for limitation in this subcategory.

TOXIC POLLUTANTS

The frequency of occurrence of the toxic pollutants in the
wastewater samples taken is presented in Table VI-1 (page 1300).
These data provide the basis for the categorlzatlon of specific
pollutants, as discussed below. Table VI-1 is based on the raw
wastewater = data £from streams 2, 104, 58, 19, and 121 (see
Section V). Miscellaneous wastewater and treatment plant samples
were not cons1dered 1n the frequency count. h ‘

[
Lo . L

Tox1c Pollutants Never Detected

The toxic pollutants llsted in Table VI 2 (page 1304) were not
detected in any wastewater samples from this subcategory.
Therefore, they are not selected for consideration in
establishing regulations. ‘ S T

Toxic Pollutants Never Found Above Thelr Analytlcal
Quantification Level

The toxic pollutants listed below were never found above. their
analytical quantification concentration in any wastewater samples
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from this subcategory. Therefore, they are not selected for
consideration in establishing regulations. ‘ »

15. 1,1,2,2-tetrachloroethane
71. dimethyl phthalate
74. Dbenzo(b)fluoranthene (a)
- 75. benzo(k)fluoranthene (a)
109. PCB-1232 (b)
110. PCB-1248 (b)
111. PCB-1260 (b)
112.. PCB-1016 (b)
116. asbestos

(a), (b) Reported together as a combined value

Toxic Pollutants Present Below Concentrations Achievable by
Treatment .

The pollutants listed below are not selected for consideration in
establishing limitations because they were not found in any
wastewater samples from this subcategory above concentrations -
considered achievable by existing or  available treatment
technologies. These pollutants are discussed individually
following the list. ‘ :

114. antimony
+117. beryllium
121. cyanide
123. mercury
126. silver

Antimony was detected above its analytical quantification 1limit
in three of thirteen samples from five plants; however, these
sample concentrations were below that attainable by treatment.
Therefore, antimony is not selected for limitation.

Beryllium was detected above its analytical quantification limit
in eight of thirteen samples from five plants; however, these
sample concentrations were below that attainable by treatment.
Therefore, beryllium is not selected for limitation. :

Cyanide was detected above its analytical quantification limit in
six of eleven samples from four plants; “however, these sample
concentrations were below that attainable by treatment. There
fore, cyanide is not selected for limitation.

Mercury was detected at, or above, its 0.0001 mg/l analytical
quantification 1limit 4in thirteen of thirteen samples from five
plants. All of the values are below the 0.026 mg/l concentration
considered achievable by 1identified treatment technology.
Therefore, mercury is not considered for limitation.

Silver was detected above its analytical quantification limit in
three of ten samples from four plants; however, these sample
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concentrations were below that attainable by treatment.
Therefore, silver is not selected for limitation.

Toxic Pollutants Detected in‘a Small Number of Sources

Toxic pollutants detectable in the effluent from only a small
number of sources within the subcategory and it . is uniquely
related to only those sources are not appropriate for 1limitation
in a national regulation. The toxic pollutants listed in Table
VI-3 (page 1306) were not selected for 11m1tatlon on this basis.

Although these pollutants were not selected for con51deratlon in
establishing nationwide limitations, it may be appropriate, on a
case—-by—-case basis, for the local permitter to specify effluent
limitations. :

Acenapthene was found above its analytical quantification 1limit
in two of twelve samples from five plants. The detected
concentrations were 0.019 mg/l and 0.036 mg/l in the spent
electrolyte wastewater sample. Both of these values are above
the concentration considered achievable by identified technology.
However, since the third sampling date at the plant showed a "not
. detected" wvalue, acenapthene is not considered for limitation
because it is believed to be unique to that particular plant and
is not expected to be a common pollutant in spent electrolyte
wastewater. ‘ : L

Benzene was detected in three of twelve samples taken from four =~
plants. Only one value was above its analytical quantification
limit. The value was 0.019 mg/l1 which is above the 0.010 mg/l

. concentration considered attainable by identified technology.
Because it was found at a treatable concentration in only one
sample, benzene is not considered for 11m1tatlon.

Carbon tetrachlorlde was found in Just one of ten samples from
four plants. The reported value was 0.116 mg/l, which is above
the concentration considered achievable by identified technology.
This pollutant was not detected in any of the other nine samples.
Because it was found in just one sample, carbon tetrachloride is
not considered for llmltatlon.

1,2-Dichloroethane was detected in three of ten samples collected
from four plants. The pollutant was found in two of four raw
wastewater streams. Two of the detected values were above the
0.010 mg/l concentration considered achievable by identified
treatment technology. Analyses of two other samples from the two
raw wastewater streams that contained 1l,2-dichloroethane did not
detect this pollutant. Also, 1in the dcp, all of the secondary
copper plants indicated that this pollutant was either known or
believed to be absent. Therefore, 1,2-dichloroethane is not
considered for limitation. ‘ ‘ o A

Chloroform, a common laboratOry“SOlvent} ‘&asmdetected above lts“
andlytical quantification 1imit in all ten samples from four
plants. Also, it was found above the concentratlon cons1dered
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achievable by identified technology in all ten samples, ranging
from 1.11 mg/1 to 1.19 mg/l. <Concentrations above the analytical
concentration limit in four blanks (0.070 mg/1, 0.181 mg/l, 0.127
mg/1, and 0.043 mg/l) analyzed raise the likelihood of sample
contamination. Also, in the dcp, all of the secondary copper
plants indicated that this pollutant was -either known or believed
to be - absent. Chloroform, therefore, 1is not selected for
consideration for limitation. L :

The toxic pollutants  1,2-dichlorobenzene, 1,3-dichlorobenzene, '
and 1,4-dichlorobenzene’ are not ‘clearly separated :by the
analytical protocol used in this study; thus, they are reported
together. The sum of these pollutants was found above its
analytical quantification 1limit in two of twelve samples from
five plants. The detected concentrations were 0.117 mg/l1 and
0.113 mg/1 in the spent electrolyte wastewater sample. Both of
these values are above the concentration considered achievable by
identified technology. However, since the third sampling day at
the plant showed a "not detected" ' value, 1,2-dichlorobenzene,
1,3-dichlorobenzene, and 1l,4-dichlorobenzene are not considered
for limitation because they are believed to be unique to that
particular plant and are not expected to be common pollutants in
spent electrolyte wastewater. ‘

1,1-Dichloroethylene was found 1in ‘concentrations above. its
analytical quantification limit in two of ten samples from four
plants. The values were 0.038 mg/l and 0.667 mg/l, which are
above the 0.010 mg/l concentration considered achievable by
identified treatment technology.  Three other samples, that were
from the same two raw wastewater streams in which 1,1-
dichloroethylene concentration was detected, did not contain 1,1~
dichloroethylene. Therefore, = 1,1-dichloroethylene is not
considered for limitation.

1,2-trans-dichloroethylene was found in concentrations above its
analytical quantification limit in three of ten samples from four
plants, with values ranging from 0.012 mg/l to 0.157 mg/1. - All
three concentrations are above the 0.010 mg/l concentration
considered achievable by identified treatment technology. Two of
seven samples reported as "not detected" were from the same two
raw wastewater streams - that did contain 1,2-trans-
dichloroethylene. Therefore, 1,2-trans-dichloroethylene is not
"considered for limitation. :

Fluoranthene was Ffound above its analytical quantification 1limit

in two of twelve samples from five plants. The detected
concentrations were 0.069 mg/l1 and 0.258 mg/l in the spent
electrolyte wastewater sample. One of these values is above the

concentration . considered achievable by identified technology.
However, since the third sampling day at the plant showed a "not
detected" value, fluoranthene is not considered for 1limitation
because it is believed to be unique to that particular plant and
is not expected to be a common pollutant in spent electrolyte
wastewater.
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Methylene chloride, a common laboratory solvent, was found above
its analytical quantification limit in two of ten samples from
four plants. The detected concentrations were 0.64 mg/l and 0.58
mg/1l. Analyses of three other samples from the raw wastewater
streams in which methylene chloride was found did not detect any
methylene chloride. The presence of this pollutant 1is not
attributable to materials or processes associated with the
secondary copper subcategory. Therefore, methylene chloride is
not con31dered for limitation. :

Bls(z—ethylhexyl) phthalate was found above its analytical
quantification limit in 11 of 12 samples from five plants. The
concentrations observed ranged from 0.019 to 0.4 mg/l. The
presence of this pollutant is not attributable to materials or
processes 4associated with the secondary copper subcategory. It
is commonly used as a plasticizer in 1laboratory and field
sampling equipment. EPA suspects sample contamination as the
source of this pollutant. Therefore, bis(2~ethylhexyl) phthalate
is not considered for limitation.

Butyl benzyl phthalate was found above its analytical
guantification limit in two of 12 samples from five plants. The
concentrations were 0.011 and 0.056 mg/l. The presence of this
pollutant is not attributable to materials or processes
associated with the secondary copper subcategory. It is commonly
used as a plasticizer in laboratory and field sampling equipment.
EPA suspects sample contamination as the source of this
pollutant. Therefore, butyl benzyl phthalate is not considered
for limitation.

Di-n-butyl  phthalate was found above its  analytical
quantification 1limit in seven of 12 samples from £five plants.
The concentrations observed ranged from 0.012 to 0.4 mg/l. All
seven samples showed concentrations above the 0.010 mg/l
treatable concentration. The presence of this pollutant is not
attributable to materials or processes associated with the
* secondary copper subcategory. It is commonly used as a
. plasticizer in 1laboratory and field sampling equipment. EPA
suspects sample contamination as the source of this pollutant.
Therefore, di-n-butyl phthalate is not considered for
limitation. T D o

Di-n-octyl  phthalate was found above its  analytical
quantification limit in one of 12 samples from five plants. The
concentration observed was 0.067 mg/l. The presence of this
pollutant is not attributable to materials or processes
associated with the secondary copper subcategory. It is commonly
used as a plasticizer in laboratory and field sampling equipment.
EPA suspects sample contamination as the source of this

pollutant. Therefore, di-n-octyl phthalate is not considered for
limitation. -

Diethyl phthalate was found above its analytical quantification

limit in two of 12 samples from five plants. The concentrations
observed were 0.042 mg/l and 0.083 mg/l. The presence of this
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pollutant- 1is not attributable to materials .or processes
associated with the secondary copper subcategory. It is commonly
used as a plasticizer in laboratory and field sampling equipment.
EPA suspects sample contamination as the source of this
pollutant. Therefore, diethyl  phthalate is not considered for
limitation. C : .

Chrysene‘ was detected above its analytical quantification 1limit
in just one of 12 samples from five plants. Since it was found
in only one sample, chrysene is not considered for limitation.

" The toxic pollutants anthracene and phenanthrene are . not clearly
separated . by the analytical protocol used in this study; thus,
they are reported together as a combined value. The sum of ‘these
pollutants was measured at a concentration greater than the
analytical quantification limit in one of 12 samples from five
plants. The detected concentration was 0.1 mg/l, which is
greater - than the concentration. considered =@ attainable by
identified technology. Because they were found at a treatable
concentration in only one sample, anthracene and phenanthrene are
not considered for limitation.

Pyrene was found above its analytical quantification limit in two
of 12 samples from five plants. The detected concentrations were
0.159 mg/1 and 0.204 mg/l in the spent electrolyte wastewater
sample. Both of these values are above the concentration
considered achievable by identified technology. However, since
the third sampling day at the plant showed a "not detected"”
value, pyrene 1is not considered for limitation because it is
believed to be wunique to that particular plant and 1is not
expected to be a .common pollutant in spent electrolyte
wastewater. o »

Tetrachloroethylene was found above its analytical quantification
limit in one of 10 samples from four plants. The detected
concentration was 0.072 mg/l, which 1is greater than the
concentration considered attainable by identified technology.

Because it was found at a treatable concentration in only one
sample, tetrachloroethylene is not considered for limitation.

Toluene was detected in two of ten samples collected and two of
four raw wastewater streams from four plants. Both detected -
concentrations were above the 0.010 mg/l concentration considered
achievable by identified treatment technology. Analyses of three
other samples from the two raw wastewater streams containing
toluene did not detect this pollutant. Also, in the dcp, all of
the secondary copper plants indicated that this pollutant was
either known or believed to be absent. Therefore, toluene is not
considered for limitation.

Arsenic was found above its analytical quantification limit in -
seven of 13 samples taken from five plants. Concentrations
ranged from 0.01 to 1 mg/l. Only one sample contained a
concentration above the 0.34 mg/l considered attainable by
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identified technology. Because it was found at a treatable
concentration in only one sample, arsenic is not considered for
limitation.

Selenium was found above its analytical quantification limit in
seven of 10 samples taken from four plants. Concentrations
ranged from 0.005 to 0.5 mg/l. Only two samples contained a
-concentration above the 0.20 mg/l considered attainable by
identified technology. Because it was found at a treatable
concentration in only two samples, selenium is not considered for
limitation.

Toxic Pollutants Selected for Further Consideration for
Limitation

The toxic pollutants 1listed below are selected £for further
consideration in establishing limitations for this subcategory.
The toxic pollutants selected are each discussed following the
list. ‘

55. naphthalene

77. acenaphthylene
.87. trichlorethylene
118. cadmium

119. chromium

120. copper

122. 1lead
124. nickel
128. =zinc

Naphthalene was found above its analytical quantification 1limit
in three of 12 samples from five plants. The concentrations
measured in the spent electrolyte were 0.042 mg/l, 5.0 mg/l, and
1.6 mg/l. All three of these values are above the 0.010 mg/l
concentration attainable by identified treatment technology.
Because it is present at treatable concentrations in this spent
electrolyte strean, naphthalene is selected for further
consideration for regulation.

Acenaphthylene was found above its analytical quantification
limit in three of 12 samples from five plants. The
concentrations measured in the spent electrolyte were 0.042 mg/1,
0.117 mg/1, and 0.113 mg/1l. All of these values are above the
0.010 mg/l concentration available by identified treatment
technology. Because it is present at treatable concentrations in
this spent electrolyte stream, acenaphthylene is selected for
further consideration for regulation.

Trlchloroéthylene‘”was found above its analytical gquantification

limit in four of 10 samples from four plants. The concentrations
measured in the residue concentration wastewater were 0.023 mg/1l
and 0.058 mg/l. Both of these values are above the 0.010 mg/l
concentration attainable by identified treatment technology.
Because it 1s present at treatable concentrations in this residue

I 4

concentration stream, trichloroethylene is selected for further
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consideration for regulation.

Cadmium was measured above its analytical quantification limit in
10 of 13 samples, taken from five' plants, with concentrations
- ranging from 0,006 to 2.0 mg/l. Seven samples were above the
0.049 mg/l concentration attainable by identified treatment
technology. Therefore, cadmium is selected for further
consideration for limitation.

Chromium was found above its analytical quantification limit in
11 of 13 samples, taken from five plants, with concentrations
ranging from 0.008 to 5.0 mg/l. Eleven samples were above the
0.07 mg/l concentration attainable by identified treatment
technology. Therefore, chromium 1is selected for further
consideration for limitation.

Copper was measured above its analytical quantification limit in
all 13 samples, taken from five plants, with concentrations
ranging from 0.3 to 3,630 mg/l. Twelve samples were above the
0.39 mg/l concentration attainable by identified treatment
technology. Therefore, copper is selected for further
consideration for limitation. ‘

Lead was found in concentrations above its analytical
quantification 1limit in all 13 samples taken from five plants,
with concentrations ranging from 0.2 to 40 mg/l. All 13 samples
were above the 0.08 mg/l concentration attainable by identified
treatment technology. Therefore, lead is selected for further
consideration for limitation.

Nickel was measured above its analytical quantification limit in
all 13 samples, taken from .five plants, with concentrations

ranging from 0.007 to 530 mg/l. Since nine samples were also
above the 0.22 mg/l concentration attainable by identified
treatment technology, nickel is selected for further

consideration for limitation.

Zinc  was measured above its analytical quantification
concentration in all 12 samples taken from five plants, with
concentrations ranging from 0.7 to 300 mg/l. All 12 samples were
above the 0.23 mg/l1 concentration attainable by the identified
treatment technology. = Therefore, =zinc is selected for further
consideration for limitation.




TABLE VI-1

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
SECONDARY COPPER
RAW WASTEWATER

Analytical Detected
Quantifi- Treatable Below Quan- Detected Detected
cation Con- Concentra- Number of Number of tification Below Treat~ Above Treat-~
centration tion Streams Samples Concentra- able Concen- able Coricen-
Pollutant (mg/1)(a) (mg/l)(b) Analyzed Analyzed tion tration tration

12 2
10
10
10
12
10
10
12
12
10
10
12
10
10
10
10
- 10
12
10
12

acenaphthene 0.010 0.010
acrolein : 0.010 0.010
acrylonitrile 0.010 0.010
benzene - 0.010 0.010
benzidine 0.010 0.010
carbon tetrachloride. 0.010 0.010
chlorobenzene ) 0.010 0.010
-1,2,4~trichlorobenzene ~ 0.010 0.010
hexachlorobenzene 0.010 0.010
1,2-dichloroethane 0.010 0.010
1,1,1-trichloroethane 0.010 0.010
- hexachloroethane 0.010 0.010
1,1-dichloroethane - 0.010 0.010
*1,1,2-trichloroethane . . 0.010 0.010
“1,1,2,2-tetrachloroethane 0.010 0.010
- chloroethane 0.010 0.010
bis(chloromethyl) ether 0.010 0.010
- bis(2-chloroethyl) ether 0.010 0.010
2-chloroethyl vinyl ether 0.010 0.010
- 2~chloronaphthalene " 0.010 0.010
::2,4,6-trichlorophenol Not Analyzed
_-parachlorometa cresol Not Analyzed
--chloroform 0.010 0.010,
: 2=chlorophenol Not Analyzed '
-.1,2-dichlorobenzene (c) 0.010 0.010
*.1,3-dichlorobenzene (c) 0.010 . 0.010
,4-dichlorobenzene (c) 0.010 0.010
..3,3'-dichlorobenzidine 0.010 0.010
" 1,l-dichloroethylene 0.010 0.010
. 1,2-trans-dichloroethylene 0.010 0.010
4~-dichlorophenol Not Analyzed
~-dichloropropane 0.010 0.010
-dichloropropylene 0.010 0.010
~dimethylphenol Not Analyzed

5
4
4
4
5
4
4
5
5
4
4
5
4
4
4
4
4
5
4
5
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10

12
12
12
12
10
10

10
10

dinitrotoluene 0.010 0.010
dinitrotoluene 0.010 0.010
~-diphenylhydrazine 0.010 0.010

12
12
12

(S5, 8] b o N

2,
1,2
1,3
2,4
2,4
2,6
1,2
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38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

"~ 60.

61.
62.

63.

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
SECONDARY COPPER
RAW WASTEWATER

Analytical

TABLE VI-1 (Continued)

Quantifi- Treatable

cation Con- Concentra-~ Number of Number of

centration tion Streams Samples

Pollutant (mg/l)(a) (mg/l)(b) Analyzed Analyzed
ethylbenzene 0.010 0.010 4 10
fluoranthene 0.010 0.010 5 12
4-chlorophenyl phenylether 0.010 0.010 5 12
4-bromophenyl phenyl ether 0.010 0.010 5 12
bis(2-chloroisopropyl)ether0.010 0.010 5 12
bis(2-chloroethoxy) methane(0.010 0.010 5 12
methylene chloride 0.010 0.010 4 10
methyl chloride 0.010 0.010 4 10
methyl bromide 0.010 0.010 4 10
bromoform 0.010 0.010 4 10
dichlorobromomethane 0.010 0.010 4 10
trichlorofluoromethane 0.010 0.010 4 10
dichlorodifluoromethane 0.010 0.010 4 10
chlorodibromomethane 0.010 0.010 4 10
hexachlorobutadiene 0.010 0.010 5 12
hexachlorocyclopentadiene 0.010 0.010 5 12
isophorone 0.010 0.010 5 12
naphthalene : 0.010 0.010 5 12
nitrobenzene 0.010 0.010 5 12
2-nitrophenol Not Analyzed .
4-nitrophenol Not Analyzed

2,4-dinitrophenol Not Analyzed

4,6-dinitro-o-cresol Not Analyzed

N-nitrosodimethylamine 0.010 0.010 5 12
N-nitrosodiphenylamine 0.010 0.010 5 12
N-nitrosodi~-n-propylamine 0.010 0.010 5 12
pentachlorophenol Not Analyzed

phenol ) i Not Analyzed .

bis(2~-ethylhexyl) phthalate0.010 0.010 5 12
butyl benzyl phthalate 0.010 0.010 5 12
di-n-butyl phthalate 0.010 0.010 5 12
di-n-octyl phthalate 0.010 0.010 5 12
diethyl phthalate - 0.010 0.010 5 12
dimethyl phthalate 0.010 0.010 -5 12
benzo(a)anthracene - 0.010 0.010 5 12
benzo(a)pyrene 0.010 0.010 5 12
3,4-benzofluoranthene (d) 0.010 0.010 5 12

10

12
12
12
12

10

-10

10
10
10
10
10
12
12
12

12

12

12 .

WMo

12
11

Detectéd

Below. Quan- Detected Detected
tification Below Treat- Above Treat-
Concentra- able Concen- able Concen-
tion tration © tration
3 : 2
2
3
1 1
2 2
3 7
3 1
2 2
3
1
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- 97.
" 98,
' 99, :iendrin aldehyde
100, *heptachlor

:101. -heptachlor epoxide
'102. “alpha-BHC

103. beta-BHC
‘104. . gamma-BHC

105, :delta~-BHC

Pollutant

75. benzo(k)fluoranthene (d)
76. chrysene

77. -acenaphthylene

78. anthracene (e)
79. benzo(ghi)perylene

80. -fluorene

81. phenanthrene (e)
82. dibenzo(a,h)anthracene

~83. indeno(1,2,3-cd)pyrene

84. pyrene

- 85. 'tetrachloroethylene

86. toluene

87. trichloroethylene
88. vinyl chloride
89. :aldrin

* 90.°dieldrin

91. ‘chlordane
92. 4,4'-DDT
93.:4,4'-DDE
94.°4,4'-DDD

_ 95, :alpha-endosulfan

- 96. “beta~endosulfan
:endosulfan sulfate
endrin

106. -PCB-1242 (£f)
107.-PCB-1254 (£)
108.-PCB-1221 (£)
109. PCB-1232 (g)
110..PCB-1248 (9)
111.:PCB-1260 (g)

112.:PCB-1016 (9)

TABLE VI-1 (Continued)

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS

SECONDARY COPPER
RAW WASTEWATER

Analytical
Quantifi- Treatable
cation Con- Concentra~ Number of Number of

“centration tion Streans Samples
(mg/1l){(a) (mg/l)(b) Analyzed Analyzed
0.010 0.010 5 12
0.010 0.010 5 12
0.010 0.010 5 12
0.010 0.010 5 12
0.010 0.010 5 12
0.010 0.010 5 12
0.010 0.010 5 12
0.010 0.010 5 12
0.010 0.010 5 12
0.010 0.010 5 12
0.010 0.010 4 10
0.010 0.010 4 10
0.010 0.010 4 10
0.010 0.010 4 10
0.005 0.010 5 10
0.005 0.010 5 10
0.005 0.010 5 10
0.005 0.010 5 10
0.005 0.010 5 10
0.005 0.010 5 10
0.005 0.010 5 ~ 10
0.005 0.010 5 10
0.005 0.010 5 10
0.005 0.010 S 10
0.005 0.010 5 10
0.005 0.010 5 10
0.005 0.010 5 10
0.005 ~ 0.010 5 10
0.005 0.010 5 10
0.005 0.010 5 10
0.005 0.010 5 10
0.005 0.010 5 10
0.005 5 10
0.005 5 10
0.005 0.010 5 10
0.005 5 10
0.005 5 10
0.005 5 10

00 0o 00 O

Detected
Below Quan-~
tification
Concentra-
tion

1
1

4

DN

Detected
Below Treat-
able Concen-

tration

Detected

Above Tréat-
able Concen-

tration

=W
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Table VI-1 (Continued)

'FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
SECONDARY COPPER
RAW WASTEWATER

Analytical Detected -

Quantifi- Treatable Below Quan- Detected Detected
cation Con- Concentra- Number of Number of tification Below Treat- Above Treat-
centration . tion Streams Samples _ Concentra- able Concen- able Concen-

Pollutant (mg/1)(a) (mg/l)(b) Analyzed Analyzed ND tion tration tration
’ =
113. toxaphene 0.005 0.010 5 10 10 Q
114. antimony 0.100 0.47 5 13 10 3 (@]
115. arsenic 0.010 0.34 5 13 6 6 -1 Eé
116. asbestos 10 MF 10 MFL 1 1 1 P
117. beryllium 0.010 0.20 5 13 3 8 ~
118. cadmium 0.002 0.049 5 13 3 3 7 W
© 119, chromium 0.005 0.07 5 13 2 11 Q
120, copper ~ 0.009 : 0.39 5 13 1 12 O
121. cyanide ) 0.02(f) 0.047 4 11 5 6 g
122. lead . 0.020 0.08 5 13 13 3
123. mercury - 0.0001 0.036 5 13 13 S
- 124. nickel » 0.005 0.22 5 13 4 9
® 125. selenium - 0.01 0.20 4 10 3 5 2 -
o 126. silver 0.02 g 0.07 4 10 7 3 o
w 127. thallium , 0.100 0.34 4 10 - 10 : . o Q
128. zinc 0.050 0.23 5 12 12
129. 2,3,7,8~-tetrachlorodibenzo~ Not analyzed ‘ <]
p-dioxin (TCDD) Q
Pl
O

(a) Analytical quantification concentration was reported with the data (see Section V).
(b) Treatable concentrations are based on performance of lime precipitation,
sedimentation, and filtration for toxic metal pollutants and activated
carbon adsorption for toxic organic pollutants.

(c),(d),(e),(£f),(g) Reported together.

"IA - LDOHES

(h) Analytical quantification concentration for EPA Method 335.2, Total CYanide'
Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020,
March, 1979.




18.

43.

51.
52.
53.
54.

56.

57.
58.
59.
60.
6l.
62.
63.
64.
65.

'TABLE VI-2

SECONDARY COPPER SUBCATEGORY = SECT. -

TOXIC POLLUTANTS‘NEVE#fbg@EWTEb‘

acrolein

acrylonitrile

benzidine

chlorobenzene
1,2,4-trichlorobenzene
hexachlorobenzene
1,1,1-trichloroethane
hexachloroethane
1,1-dichloroethane
1,1,2-trichloroethane
chloroethane

DELETED
bis(2-chloroethyl) ether
2-chloroethyl vinyl ether
2-chloronaphthalene
2,4,6-trichlorophenol
parachlorometa cresol
2-chlorophenol
3,3'-dichlorobenzidiene
2,4-dichlorophenol
1,2-dichloropropane
1,3-dichloropropylene
2,4-dimethylphenol
2,4-dinitrotoluene
2,6—dinitrotoluene
1,2-diphenylhydrazine
ethylbenzene
4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis(2~chloroisopropyl) ether
blS(Z chloroethoxy) methane
methyl chloride

methyl bromide

bromoform ‘
dichlorobromomethane
DELETED

DELETED
chlorodibromomethane
hexachlorobutadiene
hexachlorocyclopentadiene
isophorone

nitrobenzene
2-nitrophenol
4-nitrophenol
2,4-dinitrophenol
4,6-dinitro-o-cresol
N-nitrosodimethylamine
N-nitrosodiphenylamine
N-nitrosodi-n-propylamine
pentachlorophenol

phenol

1304
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TABLE VI-2 (Continued) -

TOXIC POLLUTANTS NEVER DETECTED

72. benzo(a)anthracene
73. benzo(a)pyrene
79. benzo(ghi)perylene
80. fluorene
82. dibenzo(a,h)anthracene
83. ‘'ideno(1,2,3-cd)pyrene
88. vinyl chloride
89. aldrin
90. dieldrin
91. chlordane
92, 4-4'-DDT
93. 4-4'-DDE
94, 4-4'-DDD
95, alpha-endosulfan
96. Dbeta-endosulfan
97. endosulfan sulfate
98. endrin
99, endrin aldehyde
100. heptachlor
101. heptachlor epoxide
‘ 102. alpha-BHC
103. beta-BHC
104. gamma-BHC
105. delta-BHC
106. PCB-1242 (a)
107. PCB-1254 (a)
108, PCB-1221 (a)
113. toxaphene
127. thallium
129. 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)

(a) Reported-togefher as a single value
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TABLE VI-3.
TOXIC POLLUTANTS DETECTED IN A SMALL NUMBER OF SOURCES

1. acenapthene
4. benzene “
6. carbon tetrachloride
10. 1,2-dichloroethane
23. chloroform '
25. 1,2-dichlorobenzene (a)
26. 1,3-dichlorobenzene (a)
27. 1,4-dichlorobenzene (a)
29. 1,1-dichloroethylene
30. 1,2-trans-dichloroethylene
39. fluoranthene
44. methylene chloride
66. bis(2-ethylhexyl) phthalate
67. butyl benzyl phthalate
68. di-n-butyl phthalate “
69. di-n-octyl phthalate
70. diethyl phthalate
76. chrysene
78. anthracene (b)
‘8l. phenanthrene (b)
84. pyrene “
85. tetrachloroethylene
86. toluene
115, arsenic
125. selenium

(a), (b) Reported together as a combined value
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SECTION VII

CONTﬁOL AND TREATMENT TECHNOLOGIES

The preceding sections of this supplement ~discussed the
wastewater sources, flows, and characteristics of the wastewaters
from secondary copper plants. This  section summarizes the
description of these wastewaters and indicates the treatment’
technologies which are currently practiced by the secondary
copper subcategory for each waste stream.

TECHNICAL BASIS OF PROMULGATED BPT

EPA promulgated BPT effluent limitations for the secondary copper
subcategory on February 27, ' 1975 under Subpart F of 40 CFR Part
421, These effluent limitationsw prohibit the discharge of
process wastewater pollutants into navigable waters, and are
based on control technologies for specific waste streams. The
best practicable control technology for ‘process wastewater
generated during the contact cooling of copper ingots, anodes,
billets, or shot is the elimination of this discharge through
recycle and reuse of all contact cooling water. With the reuse
and recycle of casting contact cooling water, the needs for
solids .and o0il removal would be dictated by plant operational
procedures. Removal of solids such as charcoal used to cover
copper alloy ingots and the oxide scale and mold wash from anode
casting requires sedimentation and filtration before the water is
reused. The pond used for sedimentation will also provide
cooling. Alternately, a cooling tower can provide settling and
cooling capacity.

The best practicable control technology for process wastewater
generated from the quenching and granulation of copper-rich slags
is the elimination of this discharge by the recycle and reuse of
all slag granulation wastewater. Suspended solids are removed by
sedimentation and filtration prior to recycle and reuse.
Alternately, the molten slag may be air cooled after it has been
cast into slag pots for subsequent metal recovery by dry methods.
When quenching and granulating depleted (waste) slags, the best
practicable control technology is the total recycle and reuse of
this wastewater after treatment to reduce suspended solids by
sedimentation and filtration.

The best practicable control technology for process wastewater
generated during copper-rich slag milling and classifying
(residue concentration) is the elimination of this discharge by
either total recycle and reuse of this wastewater, or by
melt agglomerating the metal in a blast, cupola, or rotary
furnace.

Prior to recycle and reuse, solids are removed by lime
precipitation, if necessary, sedimentation, and filtration.
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The best practicable control technology for process wastewater
produced from furnace exhaust scrubbing is the elimination of
wastewater discharge by recycling all of the furnace scrubber
water. Before recycling, the scrubber water 1is treated by
sedimentation and filtration or  centrifugation. Another
alternative to the elimination of this waste s
to dry air pollutlon control equlpment.

The best practlcable control technology for wastewater from
electrolytic refining is the elimination of this wastewater
discharge by treating the bleed stream from electrolytic cell
operations, so that it is suitable for reuse in other plant
processes. The treatment consists of removal of copper by
cementation with iron metal, lime precipitation, and sand
filtering this stream to remove solids. The resulting water is
then discharged to a combined process wastewater reservoir
serving other plant water needs.

CURRENT CONTﬁOL AND“TREATMENT PRACTICEQ

This section presents a summary of the control and treatment
technologies that are currently applied to each of the sources
generating wastewater in this subcategory. As discussed in
Section V, wastewater associated with the secondary copper
subcategory is characterized by the presence of the toxic metal
pollutants and suspended solids. -This analysis is supported by
raw (untreated) wastewater data presented for specific sources as
well as combined waste streams in Section V. Generally, these
pollutants are present in each of the waste streams at treatable
concentrations, so these waste streams are commonly combined for
treatment to reduce the concentrations of these pollutants.
Construction of one wastewater treatment system for combined
treatment allows plants to take advantage of economies of scale
and, in some instances, to combine streams of differing
alkalinity to reduce treatment chemlcal requlrements.

Six plants in thlS subcategory treat comblned wastewater. At
three of these plants, combined waste streams are settled in one
or more settling ponds and then completely recycled. One plant
treats combined wastewater by screening, sedimentation in ponds,
and flltratlon, and combined wastewater 1is neutralized ‘withﬂ
caustic prior to discharge at another plant. At the remaining
plant, combined waste streams are treated by lime precipitation,
sedimentation, and flltratlon prior to dlscharge. _

Residue Concentration o

Residue concentration wastewater is generated when the copper
value 1is recovered from reverberatory and rotary furnace slags,
and other residues such as drosses, skimmings, spills, and
sweepings, through wet milling and classifying. Seven. plants
generate this waste stream. Five of these plants achieve =zero
discharge of residue concentration wastewater through 100 percent

tream is conversion

recycle, One discharging plant does not recycle this waste =
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stream and the other discharging plant did not report its recycle
practices. .

The residue ccncentration wastewater is treated by six of the
seven plants prior to recycle or discharge. The treatment
schemes include the following:

1. Preliminary treatment consisting of acid neutralization,
polymer flocculation, and sedimentation for residue
concentration wastewater only. Following preliminary
treatment, the residue concentration wastewater is
combined with other process wastewater and settled in
lagoons, screened, filtered, and then completely
recycled.

2. Sedimentation with lagoons, total recycle (combined
treatment).

3. Filtration, total recycle (no combined treatment).

4., Sedimentation with classifiers and jigs, screening,
sedimentation with lagoons, total recycle (no combined
treatment) .

5. Sedimentation in lagoons, dlscharge (no recycle, or
combined treatment).

6. Grit removal for residue concentration wastewater, and
combined treatment consisting of lime precipitation,
. sedimentation, and filtration, followed by discharge
(recycle practlces not reported).

The seventh plant recycles 100 percent of this waste stream, but
did not report if the stream is treated prior to recycle.

Residue concentration wastewater is characterized by treatable
‘concentrations of suspended solids and dissolved toxic metal
Ppollutants. '

——

Slag Granulation

This wastewater is generated when blast or cupola furnace slag is

granulated with high pressure water jets, or in quench pits. Five

plants generate a slag granulation waste stream. Four of these

plants practice complete recycle, and the remaining plant

evaporates its slag granulation wastewater. Prior to recycle,

the slag granulation wastewater is treated by one or more of the
. following steps:

1. Screenlng,
2. Settling ponds or basins, and
3. Filtration..

At two of the total recycle plants, the slag granulation water is
combined with other process wastewater when treated.

1309
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Slag granulation wastewater contains treatable concentrations of
dissolved metals and suspended solids.

Reverberatory and Rotary Furnace Wet Air Pollutlon Control

Wet air pollutlon control dev1ces are used by flve secondary
copper plants to contain metal oxide fumes and dust produced from
rotary and reverberatory furnace operations. Three of the five
plants completely recycle this waste stream, and one plant
recycles 81 percent. The remaining plant does not-recycle this
waste stream. The control and treatment practices of the five
plants are as follows:

1. sSettling ponds, total recycle,‘

2. Settling ponds (comblned with other ‘process wastewater),
total recycle,

Settllng tanks, centrifuge, total recycle,

Holding tank, 81 percent recycle, settllng‘tanks,
discharge; and

lee and caustic neutrallzatlon, flocculatlon w1th 1ron

salts and polymers, clarlflcatlon, and flltratlon

followed by dlscharge.”‘ y -
As shown above, only one of the flve plants comblnes lt furnace
wet air pollution control water with other process wastewater for
treatment.

Reverberatory and rotary furnace wet air pollution control water
is characterized by treatable concentrations of suspended solids
and dissolved toxic metals. -

Scrap Anode Rinsing
This wastewater 1s generated when anodes are removed £from
electrolytic cells and rinsed before further processing. Two
plants rinse scrap anodes. Both plants recycle or reuse 100
percent of their scrap anode rinse water. This wastewater is
characterized by treatable concentrations of suspended solids and
dissolved tox1c metal pollutants.

Spent Electrolyte

Electrolyte is continuously circulated through thickeners and
filters to remove anode mud slimes, and recycled back through the
electrolytic cells. A bleed stream is necessary to prevent the
build-up of nickel and copper in the electrolyte. Usually,
nickel or copper is recovered from the electrolyte bleed before
recycle or dlscharge. Copper is recovered from the electrolyte
by cementation with iron. In this process, scrap iron is added
to the spent electrolyte and the solution is heated to about

A
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180°F, where copper precipitates from solution. An alternate
method for recovering copper from solution 1is electrowinning.
Nickel is recovered by evaporating the electrolyte- bleed to
produce nickel sulfate crystals and sulfuric acid. Six plants in
the secondary copper subcategory have an electrolytic refining
process. Two of those plants discharge spent electrolyte without
treatment. One of those two plants contract hauls the spent
electrolyte. At two plants, copper 1is cemented ' from an
electrolytic bleed stream with iron, and the resulting solution
is either discharged (at one plant) or contract hauled (at the
other plant). The remaining two plants each achieve =zero’
discharge of @ spent electrolyte through the following treatment
schemes: '

1. An electrolyte bleed stream is electrowinned to recover
copper and evaporated to recover nickel sulfate crystals
and sulfuric acid. :

2. An electrolyte bleed stream is evaporated to recover
nickel sulfate and sulfuric acid.

Spent electrolyte is acidic and contains treatable concentrations
of dissolved metals (particularly copper).

‘Casting Contact Cooling

Contact cooling water is used by 22 plants in the ’'secondary
copper subcategory. As discussed in Section III, there are a
variety of methods for cooling the various types of castings.
In the case of ingots, anodes, and billets, the molten metal is
solidified by spray cooling, and then quenched in tanks.
Finished refined copper shapes are usually prepared by cooling
the molten metal by non-contact cooling techniques, and then
quenching the solidified metal. Shot 1is manufactured by
directing a small stream of molten copper dlrectly into a quench
pit. .

Eleven of the 22 plants which produce casting contact cooling
water achieve zero discharge through total recycle. One achieves
zero discharge through dry well injection. There are a variety
of control and treatment practices utilized by both zero
discharge and discharging plants. These control and treatment
practices are as follows:

1. No recycle, dischafge‘without treatment (five plants);

2. Partial recycle, caustic neutralization, dlscharge
{(one plant), : .

3. Cooling pond, partial recycle, settling pond, discharge
(one plant):;

4, Partial recycle through cooling towers (two plants);

5. 99 percent recycle with a blowdown stream treated by
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lime precipitation, sedimentation, and filtration p}iéf”
to discharge (one plant);

6. No treat@ent, total recycle (three plants);

7. écreening, total recycle (one plant);

8. Settling, total recycle (four plants);

9. Screening, settling, filtration, total recycle
(one plant);

10. Settllng pits, holding tanks, ‘cooling tower, centri-
- fuge, total recycle (one plant);

11. Neutralization with lime, flocculation with polymers,
settling, total recycle (one plant); and

12. No‘recycle, dry well injection (one plant).

At five of the above plants, casting contact cooling water is
combined with other process wastewater when treated.

Casting contact cooling water is characterized by treatable
concentrations of lead, zinc, copper, and total suspended solids.

Casting Wet Air Pollutlon Control

Three plants control fumes from castlng operatlons with wet air
pollution control devices. One plant completely recycles casting
scrubber water after neutralization with caustic and settling,
and one plant contract hauls a casting scrubber water bleed
stream. The remaining plant discharges a casting scrubber water
bleed stream after neutrallzatlon w1th caustlc.

CONTROL AND TREATMENT OPTIONS CONSIDERED

Based on an examlnatlon of the wastewater sampling data, three
control and treatment optlons that effectlvely control the
pollutants found in secondary copper wastewaters were selected
for evaluation. These technology options are discussed below.

Reverse osm051s (Optlon F) is theoretically applicable to waste
waters generated in the secondary copper subcategory; however, it
ig not demonstrated in the nonferrous metals manufacturing
category, nor 1is it clearly transferable. Activated alumina
absorption (Option D) and activated carbon absorption (Option E)
were not considered for secondary copper because pollutants
(arsenic, fluoride and the toxic organics) generally treatable by
these technologies are not present at treatable concentrations or
in quantities warranting control.
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OPTION A

Option A for the secondary copper subcategory is equivalent to
the technology basis for the promulgated pretreatment standards
for existing sources. The Option A treatment scheme consists of
chemical precipitation and sedimentation (lime and settle)
applied to combined waste streams. Chemical precipitation and
sedimentation consists of lime addition to precipitate metals
followed by gravity sedimentation for the removal of suspended
solids, including the metal precipitates. ' : :

OPTION G

Option G for the secondary copper subcategory is based on total
recycle of all process wastewater with lime precipitation and
sedimentation treatment. In-process flow reduction prior to lime
and settle treatment is also included for casting contact cooling
and furnace scrubber liquor. Flow reduction for these two waste
streams is based on cooling towers and holding tanks,
respectively. The water obtained from lime and settle treatment
is of sufficient quality for reuse in secondary copper
operations. C '
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SECTION VIII

COSTS, ENERGY, AND NONWATER QUALITY ASPECTS

This section describes the method used to develop the costs
associated with the control and treatment technologies of Options
A and G discussed in Section VII for wastewaters from secondary
copper plants. Plant-by-plant compliance costs for these options
were revised following the 1983 proposal.  These revisions
calculate incremental costs, above treatment already in place,
necessary to comply with these effluent limitations and
standards. The energy requirements of the considered options as
well as solid waste and air pollution aspects are also discussed.

TREATMENT OPTIONS COSTED FOR EXISTING SOURCES

As discussed 1in Section VII, - two treatment options have been
developed for secondary copper sources. The options are
summarized below and schematically presented in Figures XII-1 and
XII-2 (pages 1333 and 1334).

OPTION A

Option A consists of lime precipitation and sedimentation end-of-
pipe technology.

OPTION G

Option G consists of in-process flow reduction measures and lime

precipitation and sedimentation end-of-pipe technology. The in-
process flow reduction measure consists of the recycle of
scrubber water through holding tanks and recycle of casting
contact cooling water through cooling towers.

' Cost Methodology

Plant-by-plant compliance costs have been estimated for the
secondary copper subcategory and are presented in the
administrative record supporting this regulation. A comparison
of the costs developed for proposal and the revised costs for the
final regulation are presented in Table VIII-1 (page 1318) for
the indirect dischargers. EPA is promulgating BAT effluent
limitations equivalent to those established in 1975 with the
exception of storm water. With this rulemaking, EPA  has
eliminated the net monthly precipitation allowance. These
guidelines are based on cooling impoundments rather than settling
and evaporative impoundments. Cooling impoundments require much
smaller  surface areas than the settling and evaporative
impoundments for which the net precipitation discharge was
allowed. Costs for cooling towers were developed for BAT in the
1975 rulemaking for when a plant had insufficient  existing
impoundment capacity or cooling impoundments were not feasible
due to space limitations. EPA believes that secondary- copper
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plants can accommodate the small volume of water resulting from
net precipitation on cooling impoundments. There 1is no cost
associated with the modified BAT effluent limitations.

Each of the major assumptions used to develop compliance costs is
presented in Section VIII of Vol. 1. However, each subcategory
contains a unique set of waste streams requiring certain
subcategory—spec1flc assumptions to develop compliance costs.
Three major assumptlons are discussed briefly below.

(1) Monltorlng costs are not included for 100 percent
recycle since the optlon is zero discharge.

(2) Where equlpment of sufficient treatment capacity is in~ "

place, annual costs are not included since these were
‘incurred by the existing PSES regulation. However,

costs for cooling towers, which were not included under
promulgated PSES are included for this regulation.

(3) No cost is included for direct dischargers to comply
with elimination of net precipitation allowances.

NONWATER QUALITY ASPECTS

A general discussion of the nonwater quality aspects of the
control and treatment options considered for the nonferrous
metals category is contained in Section VIII of Vol. 1. Nonwater
quality impacts specific to the secondary copper subcategory,
including energy requirements, solid waste and air pollution are
discussed below.

ENERGY REQU;REMENTS‘

The methodology used for determining the energy requirements for
the various options is discussed in Section VIII of the General
Development Document. Energy requirements for the two options
considered are estimated at 0.15 MW hr/yr and 0.18 MW hr/yr for
Options A and G, respectlvely. Option G represents roughly one
percent of a typical plant's electrical usage. It is therefore
concluded that the energy requirements of the treatment options
considered will have no 51gn1flcant 1mpact on total plant energy

consumptlon. SR

SOLID WASTE

Sludge generated in the secondary copper subcategory is due to

the precipitation of metal hydroxides and carbonates using 1lime.
Sludges associated with the secondary copper subcategory will
necessarily contain additional quantities (and concentrations) of
toxic metal pollutants. If a small excess of lime 1is added
during treatment, the Agency does not believe these sludges would
be identified as hazardous under RCRA in any case. (Compliance
costs include this amount of lime.) Solid waste generation was
considered for the promulgated 1975 BPT regulation; no additional
solid waste generation is attributed to this regulation.
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Although it is the Agency's view that solid waste generated as a
result of these guidelines are not expected to be hazardous,
generators of these wastes must test the waste to determine 1if
the wastes meet any of the characteristics of hazardous waste
(see 40 CFR 262.11). '

If these wastes should be identified or are listed as hazardous,
they will come within the scope of RCRA's ‘'"cradle to grave"
hazardous waste management program, requiring regulation from the
point of generation to point of final disposition. EPA's
generator standards would require generators of hazardous
nonferrous metals manufacturing wastes to meet containerization,
labeling, record keeping, and reporting requirements; if plants
dispose of hazardous wastes off-site, they would have to prepare
a manifest which would track the movement of the wastes from the
generators' premises to a permitted off-site treatment, storage,
or disposal facility. See 40 CFR 262.20 45 FR 33142 (May 19,
1980), as amended at 45 FR 86973 (December 31, 1980). The
transporter regulations require transporters of hazardous wastes
to comply with the manifest system to assure that the wastes are
~delivered to a permitted facility. See 40 CFR 263.20 45 FR 33151
(May 19, 1980), as amended at 45 FR 86973 (December 31, 1980).
Finally, RCRA regulations establish standards for hazardous waste
treatment, storage, and disposal facilities allowed to receive
such wastes. See 40 CFR Part 464 46 FR 2802 (January 12, 1981),
47 FR 32274 (July 26, 1982). :

Even if these wastes are not 1dent1f1ed as hazardous, they still
must be disposed of in compliance with the Subtitle D open
dumping standards, implementing 4004 of RCRA. See 44 FR 53438
(September 13, 1979). The Agency has calculated as part of the
costs for wastewater treatment the cost of hauling and disposing
of these wastes. For more details, see Section VIII of Vol. 1.

AIR POLLUTION

There 1is no reason to believe that any substantial air pollution
problems will result from implementation of cooling towers and
chemical precipitation and sedimentation. These technologies
transfer pollutants to solid waste and are not likely to transfer
pollutants to air.
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. TABLE VIII-1
COST OF COMPLIANCE FOR THE
SECONDARY COPPER SUBCATEGORY

Indirect Dischargers
(March, 1980 Dollars)

Option Capita;‘CCSt‘ ‘An

A " 608432 270832
B 698498 277353
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SECTION IX

BEST PRACTICABLE CONTROL TECHNOLOGY CURRENTLY AVAILABLE

EPA promulgated BPT effluent limitations for the secondary copper
subcategory on February 27, 1975 as Subpart F of 40 CFR Part 421.
EPA is not promulgating any modifications to these 1limitations.
With the exception of continuous rod casting, existing point
sources may not discharge process wastewater pollutants to waters
of the United States. Continuous copper rod casting performed at
secondary copper plants is regulated under the metal molding and
casting (foundries) point source category.

The zero discharge of process wastewater pollutants may be
achieved by the application of lime precipitation, sedimentation,
and filtration technology followed by the total recycle and reuse
of treated water. The BPT effluent 1limitations include net
precipitation and catastrophic storm allowances. A process
wastewater impoundment which is designed, constructed and
operated so as to contain the precipitation from the 10-year, 24-
hour rainfall event as established by the National Climatic
Center, National Oceanic and Atmospheric Administration, for the
area in which such impoundment is located may discharge that
volume of process wastewater which is equivalent to the volume of
precipitation that falls within the impoundment in. excess of that
attributable to the l0-year, 24-hour rainfall event, when such
event occurs. Also, during any calendar month there may be
discharged from a process wastewater impoundment either a volume
of process waste water equal to the difference between the
precipitation for that month that falls within the impoundment
and either the evaporation from the pond water surface area for
that month, or a volume of process wastewater equal to the
difference between the mean precipitation for that month that
falls within the impoundment and the mean evaporation £from the
pond water surface area as established by the National Climatic
Center, National Oceanic and Atmospheric Administration, for the
area in which such impound is located (or as otherwise determined
if no monthly data have been established by the National Climatic
Center), whichever is greater.

The BPT limitations for the secondary copper subcategory
continue: : :

Subject to the provisions of paragraphs (b), (c}l\gnd (d) of this
section; there shall be no discharge of procéss wastewater
pollutants into navigable waters. ,

(b) A process wastewater impoundment which is designed,
constructed, and operated so as to contain the precipitation from
the 10-year,24-hour rainfall event as established by the National
Climatic Center, National Oceanographic and Atmospheric
Administration, for the area in which such impoundment is located
may discharge that volume of process wastewater equivalent to the

1319




SECONDARY COPPER SUBCATEGORY ~ $ECT. -'1x =~ "'~ ° —

volume precipitation that falls within the impoundment in excess

of that attributable to the 1l0-year, 24-hour rainfall event, when
such event occurs. ‘

(c) During any calendar month there may be discharged from a =

process wastewater impoundment either a volume of process
wastewater equal to the difference between the precipitation for
the month that falls within the impoundment and either the
evaporation from the pond water surface area for that month, or a
volume of process wastewater equal to the difference between the
mean precipitation for that month that falls within the
impoundment and the mean evaporation from the pond water surface
area as established by the National Climatic Center, National
Oceanic and Atmospheric Administration, for the area in which
such impoundment is located (or as otherwise determined if no
monthly data have been established by the National <Climatic
Center), whichever is greater.

(d) Any process wastewater discharged puféuéﬁtmﬁo‘parégraph“‘(éjuu

of this section shall comply with each of the following

requirements:

BPT Effluent Limitations

| L ... .. i . Average of Daily Values
BPT Effluent Maximum for for 30 Consecutive
Limitations any one day days shall not exceed

Pollutant or '
Pollutant Parameter Metric Units (mg/l)
‘ ‘English Units (ppm)

Total Suspended Solids - 50 25
Copper B 0.5 0.25
Zinc 10 5

0il and Grease 20 10

pH Within the range of 6.0 to 9.0
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SECTION X .

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

EPA promulgated BAT effluent limitations for the secondary copper'
subcategory on February 27, 1975 as Subpart F of 40 CFR Part 421..
With the exception of continuous rod casting,  these BAT effluent
limitations .. prohibit the discharge of process - ~wastewater
pollutants into U.S. -waters. Continuous copper rod casting is
principally a copper forming or foundry operation because the
copper is formed immediately after casting. Casting of products
at copper forming facilities is regulated under the metal molding-
and casting (foundries) point source category. The Zero
dlscharge of process wastewater pollutants may be achieved by the.
application of lime precipitation, sedimentation and filtration
technology followed by the total recycle and reuse of treated
- water. The BAT effluent 1limitations include the @ same net
precipitation and catastrophic storm allowances as the existing
BPT effluent limitations except the catastrophic storm is a 25-.
year, 24-hour rain fall event.

As discussed in Section IX of Vol. 1, the Agency is modifying its
approach to stormwater. EPA is promulgating modifications to the.
1975 BAT effluent 1limitations for the secondary = copper
subcategory to eliminate the net precipitation allowance. The
impoundments used for cooling and settling process wastewater
prior to recycle and reuse require much smaller surface areas
than the 'settling evaporative impoundments for which the net
precipitation discharge was allowed. Since cooling and settling
impoundments have a much smaller surface area than  evaporative
impoundments, the net precipitation on these impoundments is
small enough for secondary copper plants to accommodate. Costs
for cooling towers were developed for BAT in the 1975 rulemaking
when a plant had insufficient existing cooling impoundment
capacity or cooling impoundments were not feasible due to space
limitations. Thus, EPA is requiring that net precipitation on
cooling and settling impoundments be used in secondary copper.
processes instead of being discharged. The promulgated BAT
effluent limitations are, therefore, zero discharge of process
wastewater pollutants to U.S. waters with-allowances for the 25-
year, 24-hour storm.

The promulgated BAT effluent llmltatlons for the secondary copper’
Subcategory are as follows:

Subject to the provisions of paragraph (b) of this secﬁion, there
shall be no discharge of process wastewater pollutants into
navigable waters. : :

(b) A process wastewater impoundment which is designed,
constructed, and operated so as to contain the precipitation from
the 25-year,24-hour rainfall event as established by the National
"Climatic Center, National Oceanographic and Atmospheric
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Administration, for the area in which such impoundment is located
may discharge that volume of process wastewater equivalent to the
volume precipitation that falls within the impoundment in excess
of that attributable to the 25-year, 24-hour rainfall event, when

such event occurs. . L I R L T R L T
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SECTION XI

NEW SOURCE PERFORMANCE STANDARDS

The basis for new source performance standards (NSPS) under
Section 306 of the Act is the best available demonstrated
technology (BDT). New plants have the opportunity to design the
best and most efficient production processes and wastewater
treatment technologies without facing the added costs and
restrictions encountered in retrofitting an existing plant.
Therefore, Congress directed EPA to consider the best
demonstrated process changes, in-plant controls, and end-of-pipe
treatment technologies which reduce pollution to the maximum
extent feasible. 3

EPA is promulgating NSPS for the secondary copper subcategory
as no discharge of process wastewater pollutants, EPA is also
eliminating the allowance for catastrophic stormwater discharge
provided at BAT. The Agency believes that new sources can be
constructed with cooling towers exclusively, and that the cost of
cooling towers instead of cooling impoundments is minimal. Some
existing plants already use cooling towers rather than cooling
impoundments, therefore, EPA believes that NSPS, as defined, does
not constitute a barrier to entry for new plants.
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SECTION XII

PRETREATMENT STANDARDS

INTRODUCTION

Section 307(b) of the Act requires EPA to promulgate pretreatment
standards for existing sources (PSES), which must be achieved
within three years of promulgation. PSES are designed to prevent
the discharge of pollutants which pass through, interfere with,
or are otherwise incompatible with the operation of publicly-
owned treatment works (POTW). The Clean Water Act of 1977
requires pretreatment for pollutants, such as toxic metals, that
limit POTW sludge management alternatives. Section 307(c) of the
Act requires EPA to promulgate pretreatment standards for new
sources (PSNS) at the same time that it promulgates NSPS. New
indirect discharge facilities, like new direct discharge
facilities, have the opportunity to incorporate the best
availablzs demonstrated technologies, including process changes,
in-plant controls, and end-of-pipe treatment technologies, and to
use plant site selection to ensure adequate treatment system
installation. Pretreatment standards are to be technology-based,
analogous to the best available technology for removal of toxic
pollutants. ' '

EPA promulgated PSES for the secondary copper subcategory on
December 15, 1976 as Subpart F of 40 CFR Part 421, The
promulgated PSES allows a continuous discharge of process
wastewater subject to specific limitations based on treatment
with lime precipitation and sedimentation.  Promulgated BAT (and
promulgated BPT) for this subcategory require the zero discharge
of . process wastewater pollutants to U.S. waters. EPA is
promulgating mcdifications to PSES to eliminate the disparity
between BAT and PSES. Accordingly, EPA is promulgating PSES for
the secondary copper subcategory equal to zero discharge of
process waste water pollutants to POTW.

This section describes the control and treatment technologies for
pretreatment of process wastewaters from existing sources and new
sources in the secondary copper subcategory. Pretreatment
" standards for regulated pollutants are presented based on the
selected treatment technology.

TECHNICAL APPROACH TO PRETREATMENT

Before promulgating pretreatment standards, the Agency examines
whether the pollutants discharged by the industry pass through
the POTW or interfere with the POTW operations or 1its chosen
sludge disposal practices. In determining < whether pollutants
pass through a well-operated POTW, achieving secondary treatment,
the Agency compares the percentage of a pollutant removed by POTW
with the percentage removed by direct dischargers applying the
best available technology economically achievable. A pollutant
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is deemed to pass through the POTW when the average percentage
removed nationwide by well-operated POTW meeting secondary
treatment requirements, is less than the percentage removed by
direct dischargers complying with BAT effluent 1limitations

guidelines for that pollutant. (See generally, 46 FR at 9415-16

(January 28, 1981).)

This definition of pass through satis
objectives set by Congress: (1) that standards for indirect
dischargers be equivalent to standards for direct dischargers

while at the same time, (2) that the treatment capability and
performance of the POTW be recognized and taken into account in
regulating the dlscharge of pollutants from indirect dischargers.

s two competing”

The Agency compares percentage removal rather than the mass or

concentration of pollutants discharged because the latter would
not take into account the mass of pollutants discharged to the
POTW from non-industrial sources nor the dilution of the
pollutants in the POTW effluent to lower concentrations due to
the addition of large amounts of non—industrial wastewater.

PRETREATMENT STANDARDS FOR EXISTING SOURCES ﬁ

The treatment technologles cons1dered for secondary copper plants
discharging to POTW are:

Option A (Flgure XII- 1, page 1333) is based on:

o Linme prec1p1tatlon and sedlmentatlon

Option G (Flgure XI11-2, page 1334) is based on:

o) lee precipitation and sedlmentatlon

o In-process flow reduction with cooling towers auu
holding tanks

o Total recycle and reuse of treated water

. These two technology optlons for PSES are discussed in greater
detail below. The first option considered (Option A) is
identical to the technology basis for the existing PSES. The
remaining option provides additional pollutant removal beyond
that achieved by Option A.

Option A
Option A for the secondary copper subcategory is 1lime
_precipitation and sedimentation (lime and settle). Lime

precipitation and sedimentation removes metals and suspended
solids from process wastewater by the addition of lime followed
by sedimentation.
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Option G

Option G <consists of the lime precipitation and sedimentation .
technology of Option A, followed by complete recycle and reuse of
the treated water. 1In-process flow reduction measures consisting
of the recycle of process wastewater through cooling towers or
~ holding tanks is also added for Option G.

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

As one means of evaluating each technology option, EPA developed
estimates of the pollutant removal and the compliance costs
associated with each option. These methodologies are described
below. '

POLLUTANT REMOVAL ESTIMATES

A complete description of the methodology used to calculate the
estimated pollutant reduction achieved by the application of the
various treatment options is presented in Section X of wvol. 1.
The pollutant removal estimates have been revised from proposal
based on comments and new data. The data used for estimating
pollutant removals are the same as those used to revise the
compliance costs. However, the methodology for . calculating
pollutant removals was not changed. :

Sampling data collected during the field sampling program were
‘used to characterize the major waste streams considered for
regulation. At each sampled facility, the sampling data were
production normalized for each unit operation (i.e., mass of
pollutant generated per mass of ' product . manufactured). This
value, referred to as the raw waste, was used to estimate the
mass of toxic pollutant generated within the secondary copper
subcategory. By multiplying the total subcategory production for
a unit operation times the corresponding raw waste value, the
mass of pollutant generated for that unit operation was
estimated. ‘ :

The volume of wastewater discharged after the application of each
treatment option was estimated for each operation at each plant
by comparing the actual discharge to the regulatory flow. The
smaller of the two values was selected and summed with the other
plant flows. The mass of pollutant discharged was then estimated
"for each operation at each plant by comparing the actual
discharge to the regulatory flow. The smaller of the two values
was selected and summed with the other plant flows. The mass of
pollutant discharged was then estimated by multiplying the
achievable concentration values attainable by the option (mg/1l)
by the estimated volume of process wastewater discharged by . the
subcategory. The mass of pollutant removed 1is simply the
difference between the estimated mass of pollutant generated
within the subcategory and the mass of pollutant discharged after
application of the treatment option. The pollutant removal
estimates for indirect discharges in the secondary copper
subcategory are presented in Table XII-1 (page 1332). '
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COMPLIANCE COSTS

Compllance " costs presented at proposa bruary 1983) “we
estimated using cost curves, which related the total costs
associated with installation and operation of wastewater

treatment technologies to plant process wastewater discharge.

EPA applied these curves on a per plant basis, a plant's costs--
both capital, and operatlng and maintenance--being determined by
what treataent it has in place and by its individual process
wastewater discharge (from dcp). The final step was to annualize
the capltal costs, and to sum the annualized capital costs, an

the operating and maintenance costs, yielding the cost of

compliance for the subcategory.

Since propoéal, the cost estimation methodology has”bééh“”dhéngédwm

as discussed in Section VIII of this document and in Section VIII

of Vol. 1. A design model and plant specific information ‘were
used to size a wastewater treatment system for each discharging
facility. After completion of the design, capital and annual
costs were estimated for each unit of the wastewater treatment
system. Capital costs rely on vendor quotes, while annual costs
were developed from the literature. The revised compliance costs
for indirect dischargers are presented in Table VIII-1 (page
1318).

PQES OPTION SELECTION

EPA has selected Option G as the basis for PSES. Option G

consists of chemical precipitation and sedimentation, with
cooling towers and holding tanks to achieve zero discharge of
process wastewater pollutants. Implementation of Option G would
remove an estimated 9,500 kg of toxic pollutants over estimated
raw discharge. The estlmated capital cost for achieving PSES is
$654,000 (March, 1982 dollars), and the estimated annual cost is
$277,000. ‘

PSNS OPTION SELECTION

The technology basis for promulgated PSNS is identical to NSPS
and BAT, which is =zero discharge of all process wastewater
pollutants (including no allowance for catastrophic stormwater
discharges). PSNS does not increase costs compared to PSES or
BAT, and EPA does not believe that PSNS will prevent the entry of
new plants.

WASTEWATER DISCHARGE RATES

Specific wastewater streams associated with the secondary copper
subcategory are residue concentration wastewater, slag
granulation wastewater, reverberatory and rotary furnace wet air
pollution control wastewater, spent electrolyte, scrap anode
rinsing wastewater, casting contact c¢ooling wastewater and
casting wet air pollution control wastewater. None of these
wastewater streams are allocated a discharge allowance for the
promulgated PSES. The zero discharge requirement will eliminate
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the disparity between ‘the 1976 PSES and the promulgated‘ BAT
effluent ~ limitations. Bach wastewater stream is discussed
individually below. - ,

RESIDUE CONCENTRATION

No discharge allowance is provided for residue concentration for
PSES. Seven plants in the secondary copper subcategory generate
residue concentration wastewater. The water use and discharge
rates for residue concentration at these plants are shown in
Table V-2 (page 1257). As shown in Table V-2, five of the seven
plants practice total recycle and reuse of this waste stream,
while only two plants discharge the residue concentration
wastewater. The 2ero 'discharge of residue concentration
wastewater is based on the five plants who do- not dlscharge this
wastewater.

SLAG GRANULATIONn

No discharge allowance is provided for slag granulation for PSES.
Five plants  in the secondary copper subcategory generate this
waste stream. The water use and discharge rates for slag
granulation at these plants are shown in Table V-3 (page 1258).
- As shown by Table V-3, all five plants practice total recycle and
reuse of this waste stream. Accordlngly, no discharge allowance
is provided for slag granulatlon.

REVERBERATORY AND ROTARY FURNACE. WET AIR POLLUTION CONTROL

No dlscharge allowance is provided for reverberatory and rotary
furnace wet air pollution control for PSES. Five plants .in the
secondary copper subcategory use wet air pollution control on
their rotary and reverberatory furnaces. The production
normalized water use and discharge rates for reverberatory and
rotary furnace wet air pollution control of these plants are
shown in Table V-4 (page 1259)., Three of the five plants
completely recycle and reuse this waste stream. In addition, 13
plants control reverberatory and rotary furnace fumes and dust
with dry air pollution control devices. Therefore, based on
total recycle or dry air pollution control, no  discharge
allowance 1is provided for reverberatory and rotary furnace wet
air pollution control.

SPENT ELECTROLYTE

No discharge allowance is provided for spent electrolyte for the

PSES. Six plants in the secondary copper subcategory have an
electrolyte refining process. The production normalized
electrolyte use and discharge rates at these plants are shown in
Table V-5 (page 1260). Four plants achieve zero discharge of
spent electrolyte by either complete recycle (two plants) or by
contract hauling (two plants). - EPA believes that spent ’

electrolyte is suitable for reuse in other plant operations after

treatment consisting of cementation with iron (for copper

recovery), lime precipitation, and sedimentation. For this
. : /
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reason, and since four of the six plants already achleve zero
discharge for spent electrolyte, a discharge allowance 'is not
provided.

SCRAP ANODE RINSING

No discharge allowance is provided for scrap anode rinsing for
PSES. Two plants reported this waste stream. The water use and
dlscharge rates for scrap anode rinsing at these plants are shown
in Table V-6 (page 1261). Table V-6 shows that both of the
plants with scrap anode rinsing practice 100 percent recycle.
Accordingly, a discharge allowance is not provided £for scrap
anode rinsing.

CASTING CONTACT COOLING

With the exceptlon ‘of continuous rod «casting, no discharge
allowance is provided for casting contact cooling water.
Continuous rod casting is principally a copper forming operation,
and casting in this point source category is covered by the metal
moldlng casting guidelines where continuous rod casting is given
a ‘discharge allowance. Twenty-two plants use casting contact
cooling water in the secondary copper subcategory. The water use
and discharge rates for casting contact cooling at these plants
are shown in Table V-7 (page 1262). As shown in Table V-7, 10 of
the 22 plants achieve zero discharge of this wastewater. EPA
believes that the 12 plants which discharge this wastewater can
also achieve =zero discharge through recycle and reuse with
cooling towers and holding tanks. Therefore, no discharge .
allowance is provided for casting contact cooling water.

CASTING WET AIR POLﬂUTION”CONTROL“‘"

No dlscharge allowance is prov1ded for casti g wet air pollution
control. Three plants in the secondary copper subcategory use
wet air pollution control devices to control fumes from casting
melting furnaces or pouring. The water use and discharge rates
for casting wet air pollution control are shown in Table V-8
(page 1263). Table V-8 shows that one of the three plants
completely recycle and reuses this waste stream. In addition,
five plants use dry air pollution control devices to control
fumes from casting operations. Therefore, based on total recycle
or dry air pollution control, no discharge allowance is provided
for castlng wet air pollutlon control

STORMWATER AND PRECIPITATION ALLOWANCES o

No dlscharge allowance is prov1ded for net precipitation
stormwater for the promulgated PSES and PSNS. These standards
are based on the use of cooling towers and holding tanks rather
than cooling impoundments. Because cooling towers are not
substantially affected by precipitation and the water using
processes are water consuming, the balance between precipitation
and evaporation should have no effect on the operability of the
facility.
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Catastrophic stormwater allowance is continued for PSES so that -
the requirements for direct dischargers meeting BAT and indirect
dischargers meeting PSES are equivalent. Facilities using
settling ponds to remove solids prior to recycle may need to
discharge water after receiving water from a major precipitation
event which exceeds their design parameters.

Because new plants have the opportunity to design to remove
solids from wastewater using technologies that are not
appreciably affected. by rainfall, there 1is no catastrophic
stormwater allowance provided for PSNS.

PRETREATMENT STANDARDS FOR EXISTING AND NEW SOURCES

EPA 1is promulgating a standard prohibiting the discharge of
process wastewater pollutants for both PSES and PSNS for the
secondary copper subcategory. The facility which discharges to a
POTW will need to meet the same requirements as a facility
discharging directly to the waters of the United States.

The pretreatment standard for an existing source (PSES) is:

(a) There shall be no discharge of process wastewater pollutants
into a publicly owned treatment works subject to the provisions
of paragraph (b) of this section. ‘ . ‘

(b) A process wastewater impoundment which is designed,
constructed, and operated so as to contain the precipitation from
the 25-year,24-hour rainfall event as established by the National
Climatic Center, National Oceanographic and - Atmospheric
Administration, for the area in which such impoundment is located
may discharge that volume of process wastewater equivalent to the
volume precipitation that falls within the impoundment in excess
of that attributable to the 25-year, 24-hour rainfall event, when
. such event occurs. ‘ ‘

The pretreatment standard for a new source (PSNS) is:

There shall be discharge of process wastewater pollutants into a
publicly owned treatment works.
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TABLE XII 1
POLLUTANT REMOVAL ESTIMATES FOR SECONDARY COPPER
INDIRECT DISCHARGERS

“ pOTAL OPTION G

POLLUTANT

Arsenic

Cadmium
Chromium
Lead

Nickel

- Selenium
Copper

Zinc

TOTAL TOXIC METALS
Aluminum

Ammonia

Fluoride

Iron

TOTAL NONCONVENTIONALS

TSS
0il & Grease

TOTAL CONVENTIONALS

RAW WASTE

(kg/yr)

0.9
0.6
18.1

286.6
6,978.9

0.0
1,680.1

. 496.2
9,461.5

20.1
. 107.9

o 0.0
7,645.1

7,773.1
3,358.8

720.9
4,079.6

. e * e [

.coco0co0 o cococoococoo

0
0
0
.
0

'REMOVED

“j7 645 1

7,773.1

'3,358.8
1720.9'

4 079.6

" 21,314.2

TOTAL POLLUTANTS 21,314.2

.o o, © oo o oooco o oocococococoo

FLOW (1/yr)

= Arsenic + Cadmium + Chromium + Lead
+ Nickel + Selenium + Copper + Zinc
TOTAL NONCONVENTIONALS = Aluminum + Ammonia + Fluoride
+ Iron
TOTAL CONVENTIONALS = TSS + 0Oil & Grease
TOTAL POLLUTANTS = Total Toxic Metals + Total Nonconven-
‘ tionals + Total Conventionals

TOTAL TOXIC METALS

1me Pre01p1tatlon
complete recycle

OPTION G = In-Process Flow Reduction,
and Sedimentation followe
or reuse of treated water.
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SECTION XIII
BEST CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY
EPA 1is not promulgating best conventionalk pollutant control

technology (BCT) for the secondary copper subcategory at this
time- ’ : -
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SECTION I
SUMMARY

On April 8, 1974, EPA promulgated technology-based effluent
limitations and standards for several subcategories of the
Nonferrous '~ Metals Manufacturing Point Source Category. This
regulation included BPT, BAT, NSPS, and PSNS limitations.

EPA promulgated technology-based effluent limitations for the
metallurgical acid plant subcategory of the Nonferrous Metals
Manufacturing Point Source Category on July 2, 1980 (45 FR
44926). Best practicable control technology currently available
(BPT) effluent limitations were established. This new
subcategory covered all operations associated with. the
manufacture of by-product sulfuric acid at primary copper plants
and included associated air pollution control (or gas
conditioning systems) for sulfur dioxide off-gases from
pyrometallurgical operations.

On March 8, 1984 (49 FR 8742), EPA expanded the metallurgical
acid plant subcategory and established BAT, NSPS, PSES, and PSNS
pursuant to the provisions of Sections 301, 304, 306 and 307 of
the Clean Water Act, as amended. EPA expanded this subcategory to
include analogous operations associated with the manufacture of
by-product sulfuric acid from primary lead and primary =zinc
plants. On September 20, 1985 (50 FR 38276) the metallurgical
acid plants subcategory was further expanded to include by-
product sulfuric acid plants associated with primary molybdenum
roasting operations. The pollutants regulated at BPT, BAT, NSPS
and PSNS were revised to take into account pollutants specific to
primary molybdenum acid plants by adding the pollutants
molybdenum and fluoride to the regulated pollutants for
molybdenum acid plants only, however, PSES was not revised
because there are no indirect discharging primary molybdenum acid
plants. . This supplement provides a compilation and analysis of
"the background = material used to develop these  effluent
limitations and standards.

EPA entered into a settlement agreement in June 1987, with AMAX,
Inc., and GTE Products Corp., two petitioners affected by the
regulations for the Metallurgical Acid Plants Subcategory. This
Settlement Agreement concerns one topic, molybdenum 1limitations,
which is briefly described here, and more fully described
elsewhere in this document. The molybdenum limitations were
suspended until petitioners install the model technology, iron
coprecipitation, and submit data to the Agency. EPA agreed to
recommend two sets of interim limits to permit  writers. The
first set of interim limits would be based on a monthly average
treatment effectiveness of 30 mg/l and a daily maximum of 60 mg/1l
and will be effective until April 30, 1988. At that time, if no
full-scale data are available, the second set of interim 1limits
will be based on the results of bench-scale iron  coprecipitation
data obtained under the supervision of the Agency..
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The metallurgical acid plant subcategory is comprised of 22
facilities. Of the 22 plants, 10 discharge directly to rivers,
lakes, or streams; two discharge to a publicly owned treatment
works (POTW); and 10 achieve =zero discharge of process
wastewater.

EPA first studied the metallurglcal acid plant subcategory to
. determine whether differences in raw final products,
manufacturlng processes, equlpment, ag of plants, water
-usage, required the development of separate effluent 1limitations
and standards for different segments of the subcategory. This
involved a detailed analysis of wastewater discharge and treated
effluent characteristics, including (1) the sources and volume of
water used, the processes used and the sources of pollutants and
wastewaters in the plant; and (2) the constituents of waste
waters, including toxic pollutants. ‘

EPA also identified several distinct

technologies (both in-plant and end-of-

metallurgical acid plant subcategory. The Agency analyzed both
historical and newly generated data on the performance of ' these
technologies, 1nc1ud1ng their nonwater quality environmental
impacts (such as air quality impacts or solid waste generation)
and energy requirements. EPA also studied various flow reduction
techniques reported in the data collection portfolios (dcp) and
plant visits.

Engineering costs were prepared for ‘each of the control and
treatment options considered for the category. These costs were
then used by the Agency to estimate the impact of implementing
the various  options on the industry. For each control and
- treatment optlon that the Agency found to be most effective and
technically feasible in controlling the discharge of pollutants,
the number of potential closures, number of employees affected,
and impact on price were estimated. These results are reported
in a separate document entitled Economic Impact Analysis of
Effluent Limitations and Standards for the Nonferrous Metals
Smeltlng and Reflnlng Industry.

Based on consideration of the above factors, EPA identified
various control and treatment technologies which formed the basis
for BAT and selected control and treatment appropriate for each
set of limitations and standards s, limitations and,

standards for BAT, NSPS, PSES, and PSNS presented in Section’
II. | |

For BAT, the Agency has built upon the BPT basis of Llime
precipitation and sedimentation by adding in-process control
technologies which include recycle of process water from air
pollution control and metal contact cooling wastewater streams.
Sulfide precipitation may also be a necessary treatment step at
various facilities. 1Iron co- prec1p1tatlon may be necessary for
primary molybdenum acid plants in order to achieve the’
limitations for molybdenum. Filtration is added as an effluent
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polishing step to the end-of-pipe treatment scheme. To meet the
BAT effluent limitations based on this technology, ‘the
metallurgical acid plant subcategory is estimated to incur a
capital cost of $2.5 million (1982 dollars) and an annual cost of
$2 0 million (1982 dollars).

The best demonstrated technology (BDT), which is the technical
basis. of NSPS, is equivalent to BAT. In selecting BDT, EPA
recognizes that new plants have the opportunity to implement the
" best and most efficient manufacturing processes and . treatment
technology. As such, the technology basis of BAT has been
determined as the best demonstrated technology.

The Agency is promulgating pretreatment standards for existing
sources (PSES) equal to BAT. To meet the PSES, the metallurgical
acid plant subcategory is estimated to incur a capital cost of
$0.161 million (1982 dollars) and an annual cost of $0.085
million (1982 dollars). The technology basis for pretreatment
standards for new sources (PSNS) 1is the best demonstrated
technology, which 1is BAT. As such, the PSNS are identical to
NSPS for all waste streams.




 METALLURGICAL AC1D PLANT SUBCATEGORY ~

THIS PAGE INTE&TIONAtLiip%r&“ﬁiﬁhkw




METALLURGICAL ACID PLANT SUBCATEGORY SECT - IT

SECTION II

CONCLUSIONS

EPA has not divided the metallurgical acid plant subcategory into
segments for the purpose of effluent limitations and standards.
This single building block is referred to as acid plant blowdown
and generally includes wastewater generated through wet scrubbing
and humidification to precondition gases before they enter an
acid plant along with the acid plant wastewater which is mostly
generated by eliminating entrained mist before the gas is
discharged to the atmosphere.

EPA promulgated BPT effluent limitations for the metallurgical
acid plants subcategory on July 2, 1980 (45 FR 44926) as Subpart
I of 40 CFR Part 421. These BPT effluent limitations apply to
process wastewater discharges resulting from or associated with
the manufacture of by-product sulfuric acid at primary copper
smelters, including any associated air pollution control or gas-
conditioning systems for sulfur dioxide off-gases from
pyrometallurgical operations. On March 8, 1984 (49 -‘FR 8742), EPA
expanded the metallurgical acid plants subcategory to include
sulfuric acid plants at primary lead and primary zinc plants. On
September 20, 1985 (50 FR 38276) EPA further expanded the
metallurgical acid plants subcategory to include metallurgical
acid plants at primary molybdenum facilities. The pollutants
molybdenum and fluoride are regulated for primary molybdenum acid
plants only. Presented below are the BPT effluent 1limitations
for the metallurgical acid plants subcategory.

' BPT EFFLUENT LIMITATIONS

Pollutant or Maximum. For Maximum For
Pollutant Property Any One Day Monthly Average

mg/kg (lb/million 1lbs) of 100 percent sulfuric acid capacity

Cadmium ‘ 0.180 0.090
Copper 5.000 2.000
Lead 1.800 0.790
Zinc 3.600 0.900
Fluoridel 212.800 ~121.000
Molybdenuml Reserved Reserved
Total Suspended SOlldS 304.000 152.000
pH : Within the range of 6.0 to 9.0

lror molybdenum acid plants only.

BAT 1is promulgated based on the performance achievable by the
application of chemical precipitation, sedimentation, and
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‘multimedia £iltration (lime, settle, and filter) technology and
in-process flow reduction control methods. Sulfide precipitation
is added at various facilities to achieve the performance of
lime, settle, and filter technology. Iron co-precipitation is
added for acid plants associated with primary molybdenum roasting
operations in order to control discharges of molybdenum. The

" following BAT effluent limitations are promulgated for existing
sources:

(a) Acid Plant Blowdown‘

BAT EFFLUENT LIMITATIONS

Pollutant or Maximum For Maximum For
Pollutant Property ‘Any One‘Day o Monthly Average

ﬂ\

mg/kg (lbs/mllllon 1bs) of 100 percent sulfurlc a01d capac1ty

Arsenic .. 3.550 ‘mﬁ‘m_ww@“w‘l 584‘
Cadmium ‘ ‘ - 0.511 T 0.204
~ Copper 3.269 ~1.558
Lead o 0.715 . 0.332
Zinc 2.605 ‘ S 1.073
Fluoridel 89.390 50.820
Molybdenuml Reserved Reserved

lpor molybdenum ac1d plants only.

NSPS are promulgated based on the performance achievable by . the
application of chemical precipitation, sedimentation, and
multimedia filtration (lime, settle, and filter) technology and
1n—process flow reduction control methods. ~Sulfide precipitation
is added at various facilities to achieve the performance of
lime, settle, and filter technology. 1Iron co-precipitation is
added for acid plants associated with primary molybdenum roasting
operations to achieve the effluent standards for molybdenum. The
following effluent standards are promulgated for new sources:
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(a) Acid Plant Blowdown NSPS

Pollutant or | ‘Maximum Fbr © Maximum For
Pollutant Property Any One Day Monthly Average

mg/kg (lbs/million 1bs) of 100 perdent sulfuric acid capacity .
Arsenic ' 3.550 1.584

Cadmium 0.511 ‘ ~0.204
Copper 3.269 1.558
Lead : 0.715 0.332

. Zinc ' ' ' 2.605 1.073
Fluoridel 89.390 '50.820
Molybdenum?l _ Reserved - - Reserved
TSS . 38.310 30.650
pH Within the range of 7.5 to 10.0

at all times

lror molybdenum acid plants only.

PSES are promulgated based on the performance achievable by the

application of chemical precipitation, sedimentation, and

multimedia filtration (lime, settle, and filter) technology and

in-process flow reduction control methods. .Sulfide precipitation

is added at various facilities to achieve the performance of

" lime, settle, and filter technology. The following pretreatment
standards are promulgated for existing sources:

(a) Acid Plant Blowdown PSES"

Pollutant or Maximum For Maximum For
Pollutant Property ' Any One Day ~ Monthly Average

mg/kg (lbs/million lbs) of 100 percent sulfuric acid capacity .

Cadmium 0.511 0.204
Zinc 2.605 B} -1.073

PSNS are promulgated based on the performance achievable by the
application of chemical precipitation, sedimentation, and
multimedia filtration (lime, settle, and filter) technology and
in-process flow reduction control methods. Sulfide precipitation
is added at various facilities to achieve the performance of
lime, settle, and filter technology. Iron co-precipitation is
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added for acid plants associated with primary molybdenum roasting
operations in order to control discharges of molybdenum. The
following pretreatment standards are promulgated for new sources:

(a) Acid Plant Blowdown PSNS |

Pollutant or Maximum For  Maximum For
Pollutant Property Any One Day Monthly Average

mg/kg (lbs/yillion lbs) of‘iOO‘pgﬁéehﬁféﬁif ‘i¢ aci§ ga§a6ity‘;

Arsenic 3.550 1.584
Cadmium 0.511 0.204
Copper 3.269 1.558
Lead ‘ 0.715 0.332
Zinc 2.605 1.073
Fluoridel 89.390 50.820
Molybdenuml Reserved Reserved

ler molybdenum acid plants only.
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SECTION III
SUBCATEGORY PROFILE
This section introduces the raw materials and processes used in
- the production of sulfuric acid from SO) off-gases from primary
copper, lead, molybdenum, and zinc plants, and presents a proflle
of the acid plants identified in this study.

DESCRIPTION QE METALLURGICAL ACID PLANTS

Metallurgical acid plants produce sulfuric acid from the
emissions of pyrometallurgical operations. By producing acid,
. the acid plants not only clean the smelter emissions of many tons
per day of sulfur oxides, but they also produce a marketable
sulfuric acid product.

This section describes the metallurgical acid plant processes and

the steps which may be required to pretreat the gas. These -
processes are shown in Figure I1I-1 (page 1361). An acid plant

catalytically converts sulfur dioxide in a smelter off-gas stream

to sulfur trioxide, and then absorbs it into a sulfuric acid

stream. The sulfur trioxide combines with the water in -the

absorbing sulfuric acid which, in effect, increases the strength

of the contacting acid stream. Prior to entering the acid plant,

the smelter off-gas stream will usually undergo one or more

pretreatment steps. ‘

RAW MATERIALS

Primary copper, lead, molybdenum, and 2zinc are predominantly
produced - from sulfide ore concentrates. In the various
pyrometallurgical operations used to produce these metals, large
amounts of sulfur oxides are evolved. Air pollution regulations
affecting smelters, in the form of State Implementation Plans
(S1lP), as well as federal new source performance standards, set
limits on the mass of SOy discharged. In order to meet these
limits, SOy is removed from the smelter off-gases often
resulting in installation of permanent SO controls at
primary metals plants such as metallurgical acid plants.

As wused in this supplement, "acid plant" also includes plants
producing elemental sulfur and liquid SOj, since these operations
use similar conditioning and cleaning prior to production of the
sulfur-containing product. These products are produced using the.
same raw material (high-sulfur-content emissions) as a sulfuric
acid plant. This section will discuss the origin of the sulfur
oxides in the production sequence for each metal.

Copper

The most important type‘of copper ore in the United . States is -
mined from the "porphyry" copper deposits. These low-grade
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deposits are extensive masses of fock co .
various copper minerals which may be profitably mined on a
massive, non-selective scale. Copper minerals generally
associated with the porphyrys are various oxides, such as cuprite

and malachite, which have been formed from parent minerals near
the Surface of a depos1t through weathering processes. Deeper in
a deposit, various sulfide minerals, such as chalcocite,
covellite. and chalcopyrlte, typically occur. Porphyry ores are
mined by open pit methods. Other major types of deposits are
vein, pipe, and bedded dep051ts, which yield higher grade ores
and are usually mined using underground methods. Copper minerals
in these“dep081ts commonly include chalcopyrite, bornite,
chalcocite, and covellite. A few American deposits are deep
seated and contain some copper—arsenlc minerals, such as
enargite. Native coppet is only found in important quantities in
Michigan, where it is found in conjunction with covellite. The
compositions of the more important copper minerals are shown
below. ‘ -

‘Mineral Composition

‘Bornite o CugFeSy

Chalcocite ‘ CusS

‘Chalcopyrite CuFeSj

Covellite .~ Cus

Cuprite Cus0
- Enargite Cu3AssSy

Malachire '~ CuCO3°Cu(OH)12s

Native Copper Cu

Oxides of sulfur ~are released during the principal “

pyrometallurg1ca1 operations at primary copper smelters. If
roasting is practiced at the smelter, about 25 percent of the
sulfur in the feed will be converted to sulfur oxides,
principally sulfur dioxide; 25 percent will be oxidized during
smelting in the reverberatory or electric £furnace; and the
remaining 50 percent will evolve from the converting operation.
At smelters which do not use roasters, about 40 percent of the
sulfur in the feed is oxidized during smelting in the
reverberatory furnace, and the remaining 60 percent is evolved
during convertlng.

The sulfur dlox1de concentration in roaster and converter off-
gases can be maintained between 4 and 14 percent by volume,
providing that 1leaks of infiltrating air into the £flues are
minimized and good operating practices are followed.

The 802 concentration in ‘roaster Jff- -gases can be high enough (5
percent SOz in new hearth roaster gases, and 8 to 10 percent S03
in fluid bed roaster gases) to permit sulfuric acid manu-facture.
However, older hearth roaster systems produce a lower
concentration in the off-gases because of infiltrating air.
Typical concentrations are about 1.0 to 2.5 percent.

Roasted concentrates are charged to a smelting furnace where
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fluxing agents are added. Iron present in the charge reacts with
the fluxing agents forming an iron silicate slag. The slag is
skimmed from the top of the reverberatory furnace leaving a white
metal about 70 percent copper and 24 percent sulfur. Gaseous
emissions from the reverberatory furnace contain an average of
0.4 to 1.5 percent SOp, too low for direct processing in a
sulfuric acid plant.

Copper matte tapped from the bottom of the smelting furnace is
charged to a converter for further purification. In the

- converter, compressed air is blown through the copper to oxidize

impurities including sulfur. This is known as the slag blow
which produces average off-gas SO concentrations of 10 percent.
When collected by the primary converter hood, this value will be
diluted to an average of 5 percent. Further blowing converts
most of the remaining sulfur to SOj, leaving a final blister
copper usually containing between 98.5 and 99.3 percent copper,
0.3 percent sulfur, some dissolved oxygen, and other impurities.

Lead

The major lead mineral is galena, PbS, which 1is commonly
associated with cerussite (PbCO3) and anglesite (PbSO4), both of
which result  from weathering of -galena. Typical lead
concentrates range from 45 to 80 percent lead, with 10 to 30
percent sulfur, as well as traces of other metals and
contaminants. The concentrated ore is sintered so that it can be
used in the blast furnace. The majority of the sulfur contained
in the feed concentrate is converted to SOz in the front portion
of the sintering machine. This gas stream may be segregated from
the weaker (lower SOj concentration) off-gases from the rear
section of the sintering machine. Some plants collect all the
sinter machine off-gases in one flue, and they are emitted after
only particulate control. These plants, which have no acid
plant, are not included in this subcategory.

Molybdenum

- The primary source of molybdenum is a molybdenum sulfide ore
called molybdenite (MoS3). Most domestic molybdenite is mined
and concentrated at two large mines in Colorado and a smaller
amount comes from a mine in New Mexico. Molybdenite 1is also
recovered as a by-product from concentrating porphyry copper
ores. Molybdenum sulfide is converted to technical grade
molybdic oxide, MoO3, in multiple hearth furnaces. The
temperature- must be controlled to ensure complete oxidation of
all sulfur and to limit losses due to volatilization of MoOj3

which becomes significant at 1,300°F. Molybdenite roaster

off-gases may contain fluoride in addition to SOj. Fluoride

is removed from the feed gas in a water scrubber prior to
sulfuric acid production. ' ’
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Zinc

The most important zinc mineral is sphalerite, 2ZnS. Some zinc
deposits contain oxide, carbonate, or silicate zinc minerals.
Often, =zinc is found in the same or adjacent deposits with lead.
In such an occurrence, it is separated from the lead ores in the
concentrator. Since =zinc sulfide is insoluble in the sulfuric
acid wused for leaching at electrolytic plants, the sulfide ore
concentrates are roasted as completely as poss1ble to form =zinc
oxide and sulfur oxide. Roasting may take place in a multlplL
hearth, £luid bed, or flash roaster. Concentrations of 803 in
- the off-gas vary with the type of roaster used. In a multiple
hearth roaster, the concentration ranges from about 4.5 to 6.5
percent SO3. Off-gas from a suspension roaster has a higher 502
concentration, averaging 10 to 13 percent. SO3 concentrations in
the off-gas from a fluidized bed roaster range from 7 to 12
percent, although the higher figure is more common. A fluid
column roaster averages 11 to 12 percent SO in the flue gas.

APPLICABILITY OF METALLURGICAL ACID PLANTS

The applicability of metallurgical acid plants for controlling
smelting off-gases is dependent upon the SO concentrations in
the off-gases. Pyrometallurgical processes used in the
production of copper, lead, molybdenum, and zinc from sulfide
ores release SOy to the off-gas systems at concentrations ranging
from less than 1 percent to over 10 percent.

Sulfuric a01d plants are usually designed for an S0O3

concentration of 4 to 10 percent with any higher concentrations
being diluted with air. Elemental sulfur and liquid SO plants
are favored for highly concentrated S0, streams (e.g., 80
percent). Since the SO concentrations in copper, lead,
molybdenum, and zinc plant off-gases are generally in the 1 to 10
percent range, most of these plants produce sulfuric acid as the
by-product of SO control.

Modern smelting processes, such as electric furnaces, oxygen
enrichment, flash smelting, and continuous smelting produce off-
gases with higher SOy concentrations than many of the older
processes.  For example, reverberatory furnace gases from
conventional equipment usually contain 0.5 to 2 percent SO3. For
the same amount of SO per hour, the more concentrated the gas
stream 1is, the cheaper the acid plant is to build and operate.
Because of this, some of the new smelter processes producing gas
streams with high SO concentrations, such as the Outokumpu flash
smelter or the Mitsubishi process, offer significant advantages.
The addition of oxygen to the smelting operation can result in
more highly concentrated SO; off-gases. Some of these newer
processes, such as the Mitsubishi process, also have the
advantage that the gases from all the furnaces (smelting, slag
cleaning, and converting) can be combined to produce a single gas
stream with an 803 concentration which still permits acid
production. ‘
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PROCESS DESCRIPTION

The process descriptions which follow concentrate on water uses
and wastewater sources in the acid plant and pretreatment
equipment. Each of the various water and wastewater streams
discussed are present in some or all acid plants. The existence
of any specific waste stream in a particular plant depends on the:
specific plant design. These wastewater 'streams are "usually
combined and treated as a single stream, termed "acid plant
blowdown." :

The followingAdiscussion provides more detailed information on
acid plant processes shown in Figure III-1 (page 1362). '

Cooling

The temperature of the gas from the pyrometallurgical operation
may be in the range of 400 to 1,200°F, depending upon the
specific operation. Typically, zinc roasters operate around
1,200°F, while the gas exiting a copper converter is about 500°F,
and that from a lead sintering machine is around 800°F.
Molybdenum roasters operate at approximately 900-1,100°F.

Gases from a zinc fluid bed roaster may be sprayed with water
from the dome of the roaster to humidify and cool the gas. A
waste heat boiler may be used, which produces usable steam and
cools the gas stream at the same time. The gases may 'go through
a humidification chamber, which reduces the temperature and
partially humidifies the gas. The gas is cooled to some extent
by radiation in the ductwork. No wastewater stream is produced
in this cooling step since all the water added is evaporated.

Cleaning=A

Cleaning is performed to remove particulate matter which may
catalyze undesirable side reactions downstream. Various methods
~are used to clean the acid plant feed gas, such as electrostatic
precipitators, baghouses, cyclones, multiple cyclones, wet
scrubbers, and settling chambers. The most common method is
electrostatic precipitators. :

Conditioning

In order to produce sulfuric acid of the desired strength, water
vapor must be present in a precise ratio of water to S0j.
Production of 93 percent acid requires about a 1.4 mole ratio of
water to SOj, while 100 percent acid requires a 1.0 mole ratio.
The conditioning or humidification step adds a slight excess of
water to the gas, and the excess is then condensed out. Open and
packed towers or various types of scrubbers may be used for this
process step. Scrubbers are often used in conjunction with a gas
cooling tower to condense the excess water.

This phase of the proCeSs serves several purposes: the gas is
further cooled, more of the dust and particulates are removed,
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and the gas is humidified to the proper degree. Slnce SO03 in
contact with water forms HSO4, the scrubbing liquor becomes a
weak acid, which is usually recirculated with a blowdown (acid
plant scrubber blowdown). A scrubber makeup water stream is also
required.

Mist Precipitation

The gas leaving the conditioning process unit contains acid mist,
as well as particulate matter. This is usually removed in an
electrostatic precipitator, called a mist pre01p1tator. These
units operate at efficiencies of over 98 percent and produce an
acidic wastewater containing toxic metals (mist precipitator
blowdown).

Drying

- Drying -towers remove entrained moisture by contact with sulfuric
acid (93 to 98 weight percent). Usually an absorber:acid recycle
stream (from the downstream acid production section) is used for
this drying step. The absorbing acid stream becomes slightly
diluted with water during this step. This removed water later
contacts SO3 in the absorber to form sulfuric acid.

Compression

A blower may be required to boost the gas pressure prior to
entering the acid production section of the plant. As the
pressure of the gas stream is increased, water vapor is condensed
and collected as a wastewater.

A Dbearing coollng wastewater stream may be produced in this step
if once—through cooling water is wused. This waste stream,
however, is considered nonscope for this regulatlon and must be
handled on a case-by-case basis by the permit writer.

Acid Production

-

In the acid production section, the gas contalnlng SO contacts
a vanadium pentoxide catalyst, and the gas is catalytlcally
oxidized to S03. The sulfur trioxide is then absorbed in 98
percent acid, which becomes more concentrated. Dilute sulfuric
acid or water is added to the recirculating acid, and excess acid
is withdrawn from the system. Oleum (a mixture of H2S04 and free
S03) may also be produced by absorbing the SO3 in 98 percent
acid. 1In oleum production, less water or dilute sulfuric acid is
used to contact the gas, leaving some SO5 unconverted. Oleum
typically contains 20 percent SO3 and 80 percent of 100 percent
H9SO4. The acid plant tail gas contains about 2,000 to 3,000 ppm
SOy by volume and some entrained acid mist.

Many sulfuric acid plants must meet an 809 discharge
concentration limitation which cannot be met by single-contact
acid plants. In many acid plants the gas stream leaving the
absorber is ‘returned to the converter for ox1‘atlon of addltlonalww
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SO0 to 8S03. The resultant gas stream then flows to a second
absorption tower (not shown in Figure III-1) and 1is contacted
with 98 percent acid These double-contact acid plants can
- produce a final SOy concentration in the tail gas of less than
200 ppmv. About half of the metallurgical acid plants in the U.S.
-are of the double-contact type. Since the S03 formed in the
first contacting step has been absorbed, the second contacting
favors more complete oxidation of SO than is possible with
single contacting. Overall conversion is on the order of 99.8
percent, rather than the 95.5 to 98.5 conversion achieved in a
single-contact ac1d plant.

The off-gas from the final absorption tower flows to a mist
eliminator and then is discharged to the atmcsphere through a
stack. :

The potential water uses and wastewater sources in metallurgical
acid plants are indicated in Figure III-1. The block diagram
shown in Figure III-1.is of a typical metallurgical acid plant. .

Other gas conditioning, gas cooling, gas cleaning, etc.
technologies may be used instead of or in addition to the ones

shown. Therefore the water uses and wastewater sources shown are -

also representations of typical streams, and their occurrences
are functions of the processing equipment in each acid plant.

PROCESS WASTEWATER SOURCES

The principal wastewater sources in the metallurgical acid plants
subcategory are as follows: A

1. Acid plant scrubber blowdown,
2. Mist precipitator blowdown,
3. Compression condensate,

4, Box cooler blowdown, and

5. Mist eliminator blowdown.

These wastewater sources have been combined into the single
wastewater stream, acid plant blowdown.

OTHER WASTEWATER SOURCES

There are other wastewater streams associated with the
metallurgical acid plants subcategory. These waste streams may
include bearing cooling water return, steam generator blowdown,
maintenance and cleanup water, and stormwater runoff. These
wastewater streams are not considered as a part of this
rulemaking. EPA believes that the flows and pollutant loadings
associated with these waste streams are insignificant relative to
the wastewater streams selected and are best handled by the
appropriate permit issuing authority on a case-by-case basis.

AGE, PRODUCTION, AND PROCESS PROFILE
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There are 22 metallurgical acid plants in the United States, as
shown in Figure III-2 (page 1363). Ten sulfuric acid plants are
at primary copper plants, three are at primary lead plants, three
are at primary molybdenum plants, and six are at primary zinc
plants. All but one of the plants associated with copper
production are located in Texas or west of Texas. All except for

one of these are zero discharge acid plants. Two of the plants
' associated with lead“are located in Missouri and both are direct
dlscharge plants. | The other is a zero discharge plant and is
located in Montana. Of the three sulfuric acid plants associated
with molybdenum roasting operations, two are in Pennsylvania and
one is in Iowa. One achieves zero discharge of process
wastewater and two are direct dischargers. The six zinc-related
acid plants are 1ocated between Texas and Pennsylvania. Four are
direct dischargers and two are indirect dischargers. Table III-1
(page 1361) shows the number of acid plants associated  with
copper, lead, molybdenum and zinc, and ‘the dlscharge status of
these plants. . o

There are 1nsufficient data to ascertain the age of acid plants
independently of the base metal plants associated with them. Acid
plants are a result of air pollution abatement measures at
existing metal production facilities. Acid plants, due to
corrosive products and materials, have relatively short 1life
spans. Periodically the acid plant 1is taken off-line for
maintenance and upkeep. The frequency of maintenance is
dependent on individual plant operating procedures.

Table III-2 (page 1361) shows that the acid production range
figures for these plants are fairly evenly distributed among all
categories with acid productions up to 300,000 kkg per year.

All acid plants that provided dcp information use water, and all
but one of these plants generate an acid plant blowdown stream.
In the plant that does not generate a blowdown stream, the water
is evaporated (in-process) during cooling of the smelter off-gas
stream. Other acid plants, through reuse and evaporation
practices, may generate but not discharge acid plant blowdown.
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TABLE III-1

| SUMMARY OF DISCHARGE STATUS IN THE
METALLURGICAL ACID PLANTS SUBCATEGORY

Discharge Associated Metal Plant

Status Copper Lead Zinc Total

Direct 2 2 VI 8 ‘
Indirect 0 0 2 2

Zero 8 L 0 9

Total , 10

w
[+,

19

TABLE III-2
PRODUCTION RANGE FOR METALLURGICAL ACID PLANTS

Production Range

(kkg/yr 100% H2SO4) Number of Plants
’ 0 - 50000 2
50001 - 100000 4
- 100001 - 200000 5
200001 - 300000 5
300001 - Above 3
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SECTION IV

SUBCATEGORIZATION

This section summarizes tﬁe factors considered during the
designation of the metallurgical acid plants subcategory and its
related subdivisions.

The metallurgical acid plants subcategory was .created 1in the
rulemaking of July 2, 1980 (45 FR 44926) to limit the mass of
toxic pollutants discharged from the production of sulfuric acid
at copper smelters. Only BPT effluent limitations were
established in that rulemaking. As discussed in Section 1, the
initial metallurgical acid plants subcategory included all
operations associated with the manufacture of sulfuric acid at
primary copper plants and included associated air pollution
control (or gas conditioning systems) for sulfur dioxide off-
gases from pyrometallurgical operations. On March 8, 1984 (49 FR
8742), EPA expanded the metallurgical acid plants subcategory to
include the production of sulfuric acid in primary 1lead and
primary zinc plants and further expanded the coverage to include
sulfuric acid production at primary molybdenum plants in a
rulemaking on September 20, 1985. The 1984 and 1985 rulemakings
promulgated BAT 1limitations and new source and pretreatment
standards for this subcategory. ‘ '

FACTORS CONSIDERED IN SUBDIVIDING THE METALLURGICAL ACID PLANT
SUBCATEGORY

EPA examined the 14 factors listed previously to determine if the
metallurgical acid plants subcategory should be subdivided.
Subdivision within the nonferrous metals subcategories allows
separate analysis of distinct wastewater streams. If significant
and distinct wastewater streams which have clearly different
origins can he identified within a subcategory, then segmentation
is indicated. - For the metallurgical acid plants subcategory,
separation into segments was determined to be unnecessary. For
this subcategory a single all encompassing building block, "acid
plant blowdown," has been designated. The effluent 1limitations
and = standards for the metallurgical acid plants subcategory are
based on analyses of flow and pollutant composition data for the
acid plant blowdown stream.

As discussed in Section III, several wastewater streams are
usually combined to form a single acid plant blowdown stream.
While different acid plants may combine somewhat different
streams to form the acid plant blowdown stream, most of the
wastewater streams which combine to form the acid plant blowdown
stream have similar characteristics with respect to two of the
more important relevant subcategorlzatlon factors. These factors
are .as follows:

1. Raw materials--most of the wastewater streams which may
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be combined to form the acid plant blowdown stream are
produced by removing condensates and particulate matter
from gases contalnlng soz, and

2. Manufacturlng processes——the unit operations (scrubbing,
mist precipitation, compression, - etc.) involved in
pretreating the gas and making acid are similar £from one
acid plant to another.

Depending on air quallty requirements, acid plants may

incorporate a double contact system with the converter to achieve

lower SOj concentrations of the effluent gas. Although a double
contact acid plant reduces the concentration of SO3, it does not

increase the volume of wastewater generated in an acid plant. A

double contact acid plant recycles the effluent gas stream back

to the converters after absorption for additional conversion of

SO to S03 There is no gas conditioning or c¢leaning required

for gaseous emissions to be recycled. Therefore, the differences

in manufacturing processes of single and double contact acid
plants do not requlre separate subcategorlzatlon.

PRODUCTION NORMALIZING PARAMETERS

The effluent limitations and standards developed in this document

establish mass 1limits on the discharge of specific pollutant
parameters., To allow these to be applied to plants with wvarious
production 1levels, the mass of pollutant discharged must be
related to a unit of production. This factor is known as the
production normalizing parameter (PNP). Acid plant production is
reported as a percentage of acid contained within the final
- product. For example, a plant may report its yearly acid

production as 100 tons of 85 percent sulfuric acid. So that the
wastewater generated within each acid plant can be compared, it
must be related to a common basis such_as 100 percent sulfuric
acid production. Data from the 1977 data collection portfolios
indicate that acid plant water use and blowdown correlated better
with acid plant capacity than with actual acid plant production.
Thus, the production normalizing parameter is the production
capacity of sulfurlc a01d on a 100 percent acid basis.
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SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

This section describes the characteristics - of wastewater

associated with the metallurgical acid plants subcategory. = Data
used to quantify wastewater flow and pollutant concentrations are
_presented, summarized, and discussed. The contribution of

specific production processes to the overall wastewater discharge
from metallurgical acid plants is identified whenever possible.

The two principal data sources used in the development of these
limitations and standards were the data collection portfolios and
field sampling results. Data collection portfolios contain
information regarding wastewater flows and production levels.
Data gathered through comments on the proposed mass 1limitations
and Section 308 requests are also principal data sources.

In order to quantify the pollutant discharge from metallurgical
acid plants, a field sampling program was conducted. Wastewater
samples were collected in two phases: screening and
verification. The first phase, screen sampling, was to identify
which toxic pollutants were present in wastewaters from
production of the various metals. Screening samples were
analyzed for 128 of  the 126 priority pollutants and other
pollutants deemed appropriate. (Because the analytical standard
for TCDD was judged to be -too hazardous to be made . generally
available, samples were never analyzed for this pollutant. There
is no reason to expect that TCDD would be  present in
metallurgical acid plant wastewaters). A total of 10 plants were
selected for screen sampling in the nonferrous metals
manufacturing category. A complete 1list of the pollutants
considered and a summary of the techniques used in sampling ' and
laboratory analyses are included in Section V of Vol. 1. 1In
general, the samples were analyzed for three classes of
pollutants: priority organic pollutants, priority metal
pollutants, and criteria pollutants (which includes both
conventional and nonconventional pollutants). A verification
sampling effort was conducted at one primary zinc plant between
. proposal and promulgation., Acid plant blowdown was one of the
waste streams sampled. The Agency believed additional process
and wastewater data were needed to better characterize the
~primary zinc subcategory. Also, sampling was conducted at one
metallurgical acid plant associated with primary molybdenum
roasting operations as a part of nonferrous metals manufacturing.

As described in Section IV of this supplement, "the wastewaters
from metallurgical acid plants in primary copper, primary lead,
primary molybdenum, and primary zinc plants (and wastewaters from
809 off-gas conditioning or control operations) are all included
in the single wastewater stream termed "acid plant blowdown" in
this document. '
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WATER USE AND WASTEWATER DISCHARGE RATES

Two flow-t o—productlon ratlos for each ac1d plant were calculated
using information supplied in the data collection portfolios. The
two ratios, water use and wastewater discharge flow, are
differentiated by the flow value used in calculation. Water use
is defined as the volume of water required per ton of sulfuric
acid capacity (on a 100 percent acid basis) and 1is therefore
based on the sum of recycle and makeup flows. Wastewater flow
discharged after pretreatment or recycle (if these are present)
is used in calculating the production normalized flow--the volume
of wastewater discharged from a given process to further
treatment, disposal, or discharge per ton of 100 percent acid
capacity. Differences between the water use and wastewater
discharge flow rates result from recycle or evaporation. The
production capacity values used in the calculation correspond to
the production normalizing parameter, PNP, as discussed in
Section IV.

The two water-to-production ratios for each acid plant are shown
in Table V-1 (page 1371). This table also gives the percent
recycle, which is calculated from these two ratios. ‘

Since the data collection portfolios have been collected, the
Agency has learned that two primary zinc plants, one primary lead
plant, and one primary copper plant have closed or no longer
produce these metals. Flow and production data (when available)
for these plants are presented in this section and in the
remainder of this document. Although these plants are currently .
not operating, these data are an integral part of the BAT
effluent limitations because as representative processes their
information remains relevant in determining what constitutes best
available technology. Therefore, it is necessary to present this
information so that the BAT limitations are documented.

WASTEWATER CHARACTERISTICS

In order to quantify the concentrations of pollutants present in
the blowdown stream from acid plants, wastewater samples were
collected at eight plants. Diagrams indicating the sampling
points are shown in Figures V-1 through V-8 (pages 1381 - 1388).
These diagrams also indicate some of the ways in which different
wastewater sources are combined to produce the acid plant
blowdown stream.

The acid plant blowdown stream sampllng data is preseﬁfea” iﬁww‘mwu

Table V-2 (page 1372). Where no data is listed for a specific
day of sampling, the wastewater samples for the stream were not
collected. If the analysis did not detect a pollutant in a waste
stream, the pollutant was omitted from‘the table. The method by
which each sample was collected is indicated by number, as
follows:

1 - one- tlme grab
2 24-hour manual composite
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24-hour automatic composite
48-hour manual composite
48-hour automatic composite
72-hour manual composite
72-hour automatic composite

Nou e w

The data tables include some samples measured at concentrations
considered not quantifiable.  The base-neutral extractable, acid
extractable, and volatile organics are generally considered not
quantifiable at concentrations equal to or less than 0.010 mg/1l.
Below this concentration, organic analytical results are not
quantitatively accurate; however, the analyses are useful to
indicate the presence of a particular pollutant. ' The pesticide
fraction is considered nonquantifiable at concentrations equal to
or less than 0.005 mg/l. Nonquantifiable results are designated
in the tables with an asterisk (double asterisk for pesticides).

The detection limits shown on the data tables are not the same as
published detection 1limits for these pollutants .by the same
analytical methods. The detection limits used were reported with:
the analytical data and hence are the appropriate limits to apply
to the data. Detection limit variation can occur as a result of
a number of laboratory-specific, equipment-specific, and daily
operator- spe01f1c factors. These factors can include day-to-day
differences in machine callbratlon, variation in stock solutlons,
and variation in operators.

The statistical analysis of data includes some samples measured
at concentrations considered not quantifiable. Data reported as
an asterisk are considered as detected but below quantifiable
concentrations, and a value of zero 1is used for averaging.
Priority organic, nonconventional, and conventional data reported
with a "less than" sign are considered as detected, but not
further quantifiable. A value of =zero is also. used for
averaging. If ‘a pollutant is reported as not detected, it is
excluded in calculating the average. ‘Finally, priority metal
values reported.as less than a certain value were considered as
not detected and a value of zero is used in the calculation of
the average. For example, three samples reported as ND, *, and
0.021 mg/l1 have an average value of 0.010 mg/1. The averages
calculated are presented with the sampling data; these values
were not used in the selection of pollutant parameters.

As discussed in Section III, the acid plant blowdown stream is
normally a combination of several streams related to the
manufacture of sulfuric acid from S0O» off-gases from
metallurgical operations. Typical potential components of this
stream include: ‘ ‘ ' o

1. Acid plant scrubber blowdown, :
2. Mist precipitator blowdown,

3. Compression condensate,

4. Box cooler blowdown, and

5. Mist eliminator blowdown.

¥
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The acid plant blowdown stream sampling data given in Table V-2

are used in Section VI to determine which pollutants should be
considered for regulation. The sampling data in Table V-2
indicate that the acid plant blowdown stream contains treatable
concentrations of several metals (such as antimony, arsenic,
cadmium, chromium, copper, 1lead, mercury, nickel, selenium,
silver, and zinc), and suspended solids. The pH data indicate
either acidic or basic wastewaters depending on the stream

sampled. Priority organics were found at = measurable =

concentrations in some streams.
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TABLE V-1

WATER USE AND WASTEWATER DISCHARGE FLOW RATES
FOR METALLURGICAL ACID PLANTS

(1/kkg (gal/ton) of 100% H»SO4 Capacity) -

Wastewater

Water Use Discharge Percent
Plant Code 1/kkg (gal/ton) 1/kkg (gal/ton) Recycle
206 Cu 459 (110) 0 100
285 Cu NR 331.9(80) NR
284 Pb INC 745.5(179) INC
7001 Cu NR 748.9(180) NR
4503 Cu 60690 (14550) 1214 (291) 98
283 2Zn 62190 (14910) 1306 (313) 98
278 Zn 140000 (33560) 1351 (324) 99
213 Cu 175500 (42080) 1386 (332) 99
211 Cu 1468 (352) 1468 (352) 0
216 CU 82280 (19730) 1481 (355) 98
279 Zn NR ' 2145 (514) NR
212 Cu 4487 (1076) 2394 (563) 47
- 281 Zn NR 4196 (1006) NR
214 Cu 35800 (8580) 4904 (1176) 86
.282 2Zn! 6540 (1570) 5470 (1310) 0*
60 Cu NR 6213 (1490) NR
290 Pb 195500 (46870) 6238 - (1496) 97
280 Pb! 19052 (4570) 6249 (1498) 67
280 Zn! 8609 (2064) 6457 (1548) 25
4201 Cu NR 15840 (3798) NR
288 Cu INC 3362 (806) INC
9060 Zn NR 505 (121) NR
6310 Zn NR NR NR
NOTES: NR Data not reported in dcp.
INC Inconclusive data reported in dcp.

*
[}

’ .

100% Evaporation
Plant closed or no longer operating acid plant.

1371



Table V-2

METALLURGICAL ACID PLANTS SAMPLING DATA
ACID PLANT BLOWDOWN

=
E
>
= - - = t’ -
Concentrations (mg/l, except as noted) E
Strean Sample o
Pollutant (a,b,c,d,e,f,g,h) Code Type t Source Day | Day 2 Day 3 Average E '
Toxic Pollutants ; g
1. acenaphthene : k¥ 2 * ND ND * &
4. benzene 7 2 0.012  <0.015  <0.018 0.004 -4
H -
6. carbon tetrachloride 7 2 ND ND 0.02 0.02 lw
88 3 ND D 0.041 * 0.02 )
89 2 ND ND 0.054 ND 0.054 g .
209 5 ND £
212 2 ND B
— _ 10. 1,2-dichloroethane ' : 7 2 0.044 0.06 ND 0.052 =
w : n-
d it. 1,1,3-trichloroethane 321 1 * * * * * g
) -
13. t,1-dichloroethane 88 3 ND ND ND ND Q.-
89 2 ND ND ND ND -
209 5 ND =5
212 2 0.18 0.18 Q
i : O.
5. 1,1,2,2-cetrachloroethane 88 3 * <0.012 ND - ND <0.012- D3]
89 2 * <0.012 ND (0] <0.012- <
209 5 ND .
212 2 ND
22, p-chloro-m-cresol : 321 2 0.040 * 0.045 - 0.042 0.029 Ok
. =
23. chloroform - 7 2 0.396 0.082 - 0.054 0.177 Q-
- 88 3 ND * ) * 0.023 0.008 H -
89 2 ND ND 0.036 * 0.018 -
209 5 ND 1 =
212 2 * * ;
321 1 < :

0.013 * * ND *




Table V-2 | (Continued)

METALLURGICAL ACID PLANTS SAMPLING DATA
' ACID PLANT BLOWDOWN

=
o]
3
Concentrations (mg/l, except as noted) [
Stream Sample =
Pollutant (a,b,ec,d,e, f,g,h) Code Type t Source Day 1} Day 2 Day 3 Average %
29. 1 ,1-dichloroethylene ' "7 2 0.028 ND ~0.113 0.0671 a
321 ’ 1 ND ND * * O
34. 2,4-dimethylphenol 321 2 * o ND * t:?'
38. ethylbenzene 7 2 * 0.015 * 0.005 >
321 2 0.049 ND 0.049 ND 0.049 a
44. methylene chloride 7 2 0.191 ND ND 0.191 o
- 88 3 ND ND ND ND -
89 2 ND ND ND ND , o
209 5 : 0.224 0.224 E
212 2. . 0.23 0.23 .
o 321 1 0.013 * 0.016 * - 0.005 |
s 47. bromoform (tribromomethane) 321 i * KD * * * 2
w
48. dichlorobromomethane 88 3 ND 0.014 ND ND 0.u14 g
89 2 ND ND ND ND ~ o
209 5 ND =
212 2 ND =i
‘ @
5t. chlorodibromomethane 7 2 ND ND 0.014 0.014 )
88 3 ND  <0.013 ND 8D <0.013 o
89 2 ND ND ND ND )
209 5 ND
7 212 2 ND
56. nitrobenzene 321 2 * ND ND * %
57. 2-nitrophenol 32t 2 * ND ~ ND ND S
62, N-nitrosodiphenylamine 321 2 * L ND . ¥ K
64. pentachlorophenol 321 2 * ND ND * <
: 212 2 * *
65. phenol ) 323 2 * * ND *
' ] 2 * : : *
66. bis(2-ethylhexyl) phthalate 7 3 - * 0.017 0.021 0.013
88 3 0.036 0.02 0.193 * 0.071
89 2 0.036 * * 0.044 0.015
209 5 0.022" 0.022
212 2 ‘ 0.095 0.095
321 2 0.040 ND ‘ * 0.027 0.013




Table V-2 (Continued)

METALLURGICAL ACID PLANTS SAMPLING DATA
ACID PLANT BLOWDOWN

Concentrationa (mg/l, except as noted)
Streanm Sample’ .
- Pollutant (a,b,c,d,e,f,g,h) _Code _ Type ¢ Source Day | Day 2 Day 3 Average -

0.013 * ND 0.0065
* * * *

68. di-n-butyl phthalate 7
321
78/81. anthracene/phenanthrene (e) ND 0.021 <0.012 0.01
ND <0.017 * <0.014
ND
ND
* ND

0.023 *
<0.013 0.0
<0.015 *

ND

ND

ND ND

* . ND

ND ND
0.057

ND

0.066 - - <0.082
ND *

* *

tetrachloroethylene

toluene

trichloroethylene

H
b
I
E;
Y]
@
[al
Q
S
&t
>
Q
~
wj
hJ
Eg
H
n
(=
w
53
H
™
Q
ga
[

endrin aldehyde

alpha-BHC ND - *

beta-BHC ) S

delta-BHC ND ND

0.1 '
3.4 - 3.6
51 30

<1.5
0.05

A - IDHES

antimony

NRRNUVaRWW B N N N =2 DURW=RUNWN DDVINDW NDWw

. <0.01




Table V-2 (Continued)
METALLURGICAL ACID PLANTS SAMPLING DATA .
ACID PLANT- BLOWDOWN

=2
| ' Concentrations (mg/l, except as noted) g
S ) Stream Sample ’ : e
Pollutant (a,b,c,d,e, f,g,h) Code Type t Source Day | Day 2 Day 3 Average E
115, arsenic 7 , 3 1.5 9.5 3.5 4.833 a
- 88 3 0.01 200 350 36 195.3 b
89 2 0.01 4,300 4,700 80 3,027 Q
201 1 <0.005 0.018 0.018 2

209 5 : <2.622 <2.622
212 2 0.28 0.28 g
223 2 40.0 : 40.0 2]
321 2 <0.01 <0.01  <0.01 <0.01 <0.01 -
116. asbestos 7 1 ND 1,200(MFL) : 1,200 g
117, beryllium ' 7 3 ‘ 0.012 0.008 0.006  0.0087 2
— : , 88 3 " <0.001 <0.01 0.01 0.002 0.004 3

® 89 2 <0.001 <0.001 <0.001 <0.001 <0.001
N 209 5 - <0.02 - - <0.02 2
vl 212 2 <0.02 <0.02 o
223 2 <0.005 , <0.005 Q
321 2 <0.005  <0.005  <0.005  <0.005 <0.005 3
118. cadmium Co : ’ 7 3 5 5 5 5 %
: : 88 3 <0.002 10 20 a4 10 o)
89 2 <0.002 . 0.7 0.9 3 1,53 &

201 M <0.001 0.044 ’ 0.044
209 5 42,13 _ : 42.13 ,
212 2 1.93 1.93
223 2 <0.005 <0.005 0
321 2 <0.02 2.96 1.56 1.46 1.99 =
119, chromium 7 3 : 0.907 0.697 0.539 0.714 H
, 88 3 <0.005  <0.05 0.10 0.09 0.063 i
89 2 <0.005 0.02 0.02 0.05 0.03 ‘
201 1 <0.005 0.011 ‘ 0.011 <

209 5 0.112 0.112

212 2 0.06 0.06

223 2 0.08 0.08

321 2 <0.02 - <0.02 <0.02 <0.02 <0.02




Table V-2 (Continued)

METALLURGLCAL ACLD PLANTS SAMPLING DATA
ACID PLANT BLOWDOWN

Concentrations (mg/l, except as noted)
Stream Sample :

Pollutant (a,b,c,d,e,f,g,h)

copper

cyanide

mercury

nickel

Code

7
88
89

201
209
212
223
321

7
223
321

7
88
89

201
209

Source Day 1

Average

- W NN = WW

NNV RRWW NNV aNW DNV eNwW

0.692
0.02 500
0.02 100
0.026 0.082
24.53
1.88
11.0
<0.05 1.35

0.003
<0.02
<0.02 <0.02

3
0.02 100
0.02 1
0.014 t.6
16.65
5.68
1.20
€0.05 5.55

0.0001 0.064
0.0001 0.18
<0.0002 <0.0002

<0.004

167

0.600

467

83.3
0.082

24,53
1.88

1.0
1.55

0.0033
<0.02
<0.02

3

3.33
1.6

16.65
5.68
1.20
4.5

0.044 -
0.0902,
<0.0002
<0.004
0.0516

A
[~ X-N—-K-N—N-N--FJ
L)

XHODILVOENS INVIA QIOY TYDIDVNTIVIAN

A - ILDHES




Tablé V-2 (Continued)

METALLURGICAL ACID PLANTS SAMPLING DATA
ACID PLANT BLOWDOWN

, =
. Concentrations (mg/l, except as noted) E
: ' Stream Sample >
Pollutant (a,b,c,d,e, f,g,h) Code Type t Source Day 1 Day 2 Day 3 Average E
125. selentum : 7 3 ®0.002 0.2 0.4 0.0 =
‘ 88 3 <0.01 0.01 0.01 .<0.01 0.006 Q-
89 2 <0.0% 0.14 0.18 <0.0t 0.11- :,';
201 1 <0.005 <0.005 : <0.005 5
209 5 0.352 0.352 ol
212 2 0.445 ‘ 0.445 o
223 2 - 1,20 - 1.20 a
32% 2 <0.05 (g) 1.3 0.29 (£) 0.79 S
126, silver . 88 3 <0.02 0.59 0.38° 0.12 0.36 -
’ 89 2 <0.02 4.9 1.2 0.03 . 2.04 =
201 1 <0.001 <0.001 ‘ <0.001 E
s 209 5 0.0126 0.0126 5
w 212 2 0.09 . , . 0.09
~ 223 -2 : 0.230 0.230 -
~ , 321 2 <0.01 0.01 0.0t 0.01 0.01 g ‘
127, thallium : 88 3 0.1 <0.1 0.t - <0.1 <0.1 g
89 2 <0.1 1.2 0.6 <0.1 0.6 =
201 | <0.005 <0.005 <0.005 . &=
209 5 0.319 . 0.319 8
212 2 <0.02 <0.02 S
223 2 <0.100 <0.100 =
21 2 <0.01 <0.01 <0.01 <0.01 <0.01
128, zinc 7 3 100 100 100 100
88 3 <0.06 200 200 60 153 g :
89 2 <0.06 20 20 50 30 a.
201 1 0.047 1.19 - . 1.19 3.
209 5 77.7 ‘ 17.7 -
212 2 224 - 224 v
223 2 0.230 0.230 <’
KFA) 2 0.06 512.01. 259.0 243.0 338.0 :
Nonconventionals
acidity’ 321 -2 Q 1,200 . 16,800 16,000 11,333

alkalinity 321 "2 73 < < a Q




Table V-2 (Continued)

METALLURGICAL ACID PLANTS SAMPLING DATA
ACID PLANT BLOWDOWN

Concentrations (mg/l, except as_noted)
Stream Sample ,
Pollutant (a,b,c,d,e,f,g,h) Code Type t Source Day | Day 2 Day 3 Average

aluminum 32% 2

0.4 0.4
< <1 <1 <1

0.15 0.05 0.05 6.08
0.4 0.4 0.6 0.46
46.3 40.5 38.5 41.7
76 56 46 59.3
268 367 686 440.3
12,890 10,810 28 7,190
" T
106 104
227 146 227 200
2,330 1,550 1,375 1,751
<0.05 <0.05 €0.05 <0.05
0.1 717 87 54
3.35 2.1 4.75 3.4
8.' 6.8 6-3
0.05 0.05 0.10
<0.05 <0.05 <0.05
0.002 0.01 0.001
0.002  <0.00% 0.011
0.039 0.014 0.007
0.008 0.016

<0.002
<0.005 <0.005 <0.005 <0.005

ammonia 201
kY3

barium 321
boron ’ ) ky4)
calcium 7 21
chemical oxygen demand (COD) z
8
89
201
223

Vchlorlde

cobalt

KHOSHIYDHQS‘INVT& dIDY "I¥OIDVANTIVLAN

fluoride
itonb
naénesiul
manganese

molybdenum

A - IOES

phenols (total; by 4-AAP method)

1
2
2
2
2
3
3
2
1
2
2
2
2
2
2
2
2
2
2
3
2
1
2
1




Table V-2 (Continued)

METALLURGICAL ACID PLANTS SAMPLING DATA
ACID PLANT BLOWDOWN

=
- Concentrations (mg/l, except as noted) E
. : Stream Sample - B >
. Pollutant (a,b,c,d,e, f,g,h) Code Type t Source Day | Day 2 Day 3 Average E
phosphate 321 2 0.26 0.8 030  0.32 0.23 %
sodium . 2 4.10 5.0 4.6 46 b7 H
sulfate " 321 2 36 8,680 11,300 11,800 10,593 B
‘tin 3 2 0.50  <0.5 <0.5 0.5 . 0.35 4
titanium , 73] 2 <0.05 0.1  <0.05 0.05 0.11 o
total dissolved solids (TDS) 321 2 189 9,770 <16,400(h) <16,400(h) 3,256 B
‘total organic carbon (TOC) - R 2 "3 10 9 9 9.313 %
[ : 88 -3 3 3 8 8 6.33.
w 89 2 3 13 19 1 N 0
3 223 2 | - 8, c
| kY1) 2 3 5 . 4 4 4.3 e
total solids (TS) , 1) 2 200  <12,800(h) <17,000(h) 15,800(h) 15,200 E
_vanadiun 321 2 <0.05 - <0.05 <0.05  <0.05  <0.05 &
-yttrium 321 o2 1 €0.05 <0.05 <0.05 _ <0.05  <0.05 e
Conventionals _

o1l and grease 7 1 13 i3 6 14 4]
, 88 1 8 9 163 60 A
89 1 7 12 2 7 E
. | 321 1 3 13 1 <1 4.6 '
. total suspended solide (TSS) 7 3 23 .92 9 14.8 <

, 88 3 1 6,090 4,720 1,622 4,145

89 2 1 12,450 23,740 210 12,310

201 1 45 10 10

223 2 10 10

321 2 R 1w - - 25 30 29




Table V-2 (Continued)

METALLURGICAL ACID PLANTS SAMPLING DATA
' ACID PLANT BLOWDOWN

Concentratlions (mg/l, except as noteﬁ)
. . < - st Stream Sample . -
Pollutant: (a,b,c,d,e,E,8) Code Type t Source Day | Day 2 Day 3 Average

pH (standard units) 7 2.3
88 1.4
89 6

201 4
223 ’ .10
321 0

- One sample from stream-209 was analyzed for acld extractable toxic organic pollutants; none was detected. ~~
"Seven samples from three streams were analyzed for the pesticide fraction; none of these pollutants was detected
above its analytical quantification concentration. -

_One sample for stream code 20! was analyzed for the toxic organic pollutants, cyanide, and asbestos. None was
“reported present above its analytical quantification concentration.

Three samples for stream 7 were analyzed for the acid extractable toxic pollutants, and three samples for
the pesticide fraction; none of these pollutants was reported above its analytical quantification concentration.

‘Three samples from stream 321 were analyzed for all toxic organic fractions.
_-Reported together, except for stream 321 - values are for phenanthrene only.

" Interference.

=2
3
x
£
[y
c
w,
(0]
)
Qo
LTI
r‘:
B
O,:
o
o
g
>
H -
n .
c
w,,,
g} -
H
5]
G)
%
K

'Detectlon limit raised due to interference.

! Sulfuric acld Interference.

o | Séigle Type.

one-time grab

24-hour manual composite
24-hour automatic composite
48-hour manual composite
48-hour automatic composite
72-hour manual composite
72-hour automatic composite

LOHS

. *Less than or equal to 0.01 mg/l.

‘**Legs than or equal to 0.005 mg/l.
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Tap Water ® ;
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Acid Plant

Roaster Scrubber
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Clag
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Cooling
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|
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EIGURE V-F

SAMPLING SITES AT ERIMARY ZINC BEANT G
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SECTION VI

SELECTION OF POLLUTANTS

This section examines chemical analysis data presented in Section
V and discusses the selection or exclusion of pollutants for
potential 1limitation. Each pollutant selected for potential
limitation is discussed -in Section VI of Vol. 1. That discussion
provides information about where the pollutant originates (i.e.,
whether it is a naturally occurring substance, processed metal,
or a manufactured compound); toxic effects of the pollutant in
humans and other animals; and behavior of the pollutant in POTW
at the concentrations expected in industrial discharges.:

The discussion that follows describes the analysis that was
performed to select or exclude  pollutants for further
consideration for limitations and standards. Pollutants will be
selected for further consideration if they are present in
concentrations treatable by the technologies considered in this
analysis. The treatable concentrations used for the priority
metals were the long-term performance values achievable by lime
precipitation, sedimentation, and filtration. The " treatable
concentrations used for the priority organics were the long-term
performance values achievable by carbon adsorption.

As discussed in Section v, EPA collected wastewater
characterization data from several plants, during the rulemaking
process. The waste streams sampled were from acid plants
associated with all four metal types. ‘The same pollutants
selected for further consideration for limitation at proposal
have been selected for promulgation with the addition of the
nonconventional pollutants fluoride and molybdenum for molybdenum
acid plants only. ‘

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS

This study examined samples from metallurgical acid plants for
three conventional pollutant parameters (o0il and grease, total
suspended solids, and pH) and the nonconventional pollutant
parameters fluoride and molybdenum.

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS SELECTED

The conventional and nonconventional pollutant \parametefs
selected for limitation in this subcategory are as follows:

Molybdenum (for molybdenum acid plants only)
Fluoride (for molybdenum acid plants only)
Total suspended solids (TSS)

pH

Molybdenum was detected in all four . samples bf ~acid plant

1389




METALLURGICAL ACID PLANT SUBCATEGORY ~ SECT = VI

blowdown collected at a primary molybdenum roasting facility.
The observed concentrations range from 1.69 to 8.38 mg/l. The
Agency also received extensive data with comments submitted on
the nonferrous metals manufacturing rulemaking which show that
molybdenum may typically be present in molybdenum acid plant
blowdown in concentrations as high as 80 mg/l. Because these
concentrations are significantly higher than the level achievable
with available treatment, molybdenum is selected for limitation
in this subcategory for molybdenum acid plants only. See Section

X for a discussion on the treatment effectiveness 1level .for =

molybdenum.

Fluoride was detected in all three samples of acid plant blowdown
collected at a primary molybdenum roasting facility. The
observed concentrations ranged from 25 to 720 mg/l. Because
these concentrations are significantly higher than the 14.5 mg/l
achievable with available treatment, £fluoride is selected for
limitation in this subcategory for molybdenum ac1d plants only.

The total msuspended solids concentration in 11 séﬂpleewwréﬁgEdWM“mM

from 10 to 23,740 mg/1. All of these values are above the 2.6
mg/1 concentratlon attainable by available treatment. Further-
more, most of the methods used to remove toxic metals do so by
converting these metals to precipitates. Meeting a limitation on
total suspended solids also ensures that sedimentation to remove
precipitated toxic metals has been effective. For these reasons,

total suspended solids are selected for further consideration for

11m1tat10n.

Acid plant wastewater varied w1de1y in pH,“from 0 6 to 11 5 Many
harmful effects may be caused by extreme pH values, or by rapid
changes in pH. Therefore, PpH is selected for  further
conSLderatlon for llmltatlon.

PRIORITY POLLUTANTS

The frequency of occurrence of the priority lutants in the r
wastewater samples taken is presented in Table VI-3 (page 1400).
The raw wastewater samples from five streams 88, 89, 209, 212,
321, and 781 are considered in the frequency of occurrence count.
These streams contain raw wastewater from processes associated
with the metallurglcal acid plants subcategpry and include the
data collected by the Agency after proposal at one primary =zinc
metallurgical acid plant and one primary molybdenum acid plant.
Other streams from which raw wastewater was sampled contained
acid plant wastewater, however these streams also contained
wastewater associated with other subcategorles (lead, copper, or
zinc). These samples are not considered in the frequency of
occurrence count. The data in the frequency of occurrence tab
provide the basis for the consideration of spe01f1c pollutant
as discussed below.

PRIORITY POLLUTANTS NEVER DETECTED

The priority pollutants listed‘in‘Tab1e VIH¥prade 13965 were not’
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detected in any wastewater samples from this subcategory;
therefore,  they are not selected for consideration in
establishing 1imitations. : :

PRIORITY POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL
QUANTIFICATION CONCENTRATION

The priority pollutants listed in Table VI-2 (page 1398) were
never found above their analytical quantification concentration
in any wastewater samples from this subcategory; therefore, they
are not selected for con51derat10n in establishing limitations.

PRIORITY POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT .

Beryllium and cyanide are. not selected for consideration in
establishing 1limitations because they were not found. in any
wastewater samples from this subcategory above concentrations
.considered achievable by existing or available treatment
technologies. ,

Beryllium was = found above its analytical quantification
concentration in two of 15 samples with concentrations of " 0.01
mg/l and 0.002 mg/l. Both of these values are below the 0.20
mg/l treatable concentration. Therefore, beryllium is. not
selected for limitation. :

Cyanide was found above its analytical quantlflcatlon
concentration in two of 13 samples with concentrations of 0.033.
mg/1 and 0.032 mg/l. Because both of these values are below the
treatable concentration of 0.047 mg/1, cyanlde is not selected
for limitation. :

PRIORITY POLLUTANTS DETECTED IN A SMALL NUMBER OF SOURCES -

The pollutants listed below were found in only a small number of
sources within the subcategory and.their occurrence is uniquely
related to only those sources. Therefore, the following
pollutants were not selected for limitation in this subcategory.

6. carbon tetrachloride

13. l,1-dichloroethane

22, parachlorometa—-cresol

23. chloroform

38. ethylbenzene

44. methylene chloride

66. bis(2-ethylhexyl) phthalate
78&81. anthracene&phenanthrene

85, tetrachloroethylene

86. toluene
127. thallium -

Although these pollutants were not selected for consideration in-
establishing nationwide limitations, it may be appropriate, on a
case-by-case basis, for the local permit writer to specify

1391




METALLURGICAL ACID PLANT SU

effluent liﬁi;ations;

Carbon tetrachloride was present  above its treatable
concentration in two of 11 samples collected from three plants.
Because it was detected at only one plant, indicating the
pollutant is probably site-specific, carbon tetrachloride is not
selected for 1imitation.

1, l—chhloroethane ‘was found above its analytical quantification
concentratlon in just one of 11 samples "collected at ‘three
plants. The reported concentration, .18 mg/l, is above 0.01
mg/l, which 1is considered achievable by available treatment.
Because it was found at only one plant, indicating the pollutant
is probably site-specific, 1,1-dichloroethane is not selected for
limitation. ‘

Parachlorometa-cresol was detected above its treatable
concentration in two of five samples collected. The reported
concentrations were 0.045 mg/l and 0.042 mg/l. Both samples
containing parachlorometa—cresol were from the same acid plant
blowdown raw wastewater stream. Two other streams did not
contain this pollutant. Therefore, this pollutant is considered
site-specific so it is not selected for limitation.

oy
L

Chloroform fwas found above 1ts treatable concentratlon in two of

11 samples. This pollutant was detected in six other samples =~

below the analytical quantification level. Chloroform, a common
laboratory solvent, is not attributable to specific materials or
processes associated with acid plants. Since the possibility of
sample contamination is likely, chloroform is not selected for
limitation._

Ethylbenzene was detected in only one of 11 samples collected
from three plants. The value reported was 0.049 mg/1. Because
it was treatable in only one sample, indicating the pollutant is
probably site-specific, ethylbenzene is not selected for
limitation.

Methylene chloride was found above its treatable concentration in
three of 11 samples, at concentrations of 0.016, 0.224, and 0.23
mg/1l. This pollutant is not attributable to specific materials
or processes associated with acid plants; however. it is a common
solvent used in analytical laboratories. Since the possibility
of sample contamination is likely, methylene chloride 1is not
selected for 11m1tat10n. ‘ ‘

‘chhlorobrpmomethane ‘was found in only one of 11 ‘samples.
detected concentration, 0.014 mg/l, is slightly above
treatable concentration. Also, dichlorobromomethane was not
found in two other samples ‘From the same stream.. 'Since it was
found in only one of five raw wastewater streams sampled, it can
be considered site-specific. For these reasons, this pollutant
is not selected for limitation.

Bis(2—-ethylhexyl) ‘phthalatew was found above its ahalytical
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quantification concentration in six of 11 samples. The maximum
concentration observed was 0.193 mg/l. The presence of this
pollutant is not attributable to materials or processes
associated with the metallurgical acid plant subcategory. It is
commonly used as a plasticizer in laboratory and field sampling
equipment. EPA suspects sample contamination as the source of
this pollutant. Therefore, bis(2-ethylhexyl) phthalate is "not
selected for limitation. '

Anthracene and phenanthrene (analyzed together for eight samples)
were found above their analytical quantification concentrations
in one of 11 samples collected from three plants. The single
sample was also above the treatable concentration (0.010 mg/l).
Since they were treatable in only one sample€, indicating that
these pollutants are probably site-specific, anthracene and
phenanthrene are not selected for limitation.

Tetrachloroethylene was detected in six of 11 samples collected
from three plants. Five of the six samples had concentrations
below the analytical quantification 1limit. The reported
concentration was 0.011 mg/l, which is slightly above the
treatable concentration. Therefore, tetrachloroethylene is not
selected for limitation.

- Toluene was found above its analytical quantification
concentration in only one of 11 samples. The reported toluene
concentration, 0.057 mg/l, 1is above 0.010 mg/l, which " is
considered achievable by available treatment. However because
it was found at only one plant, indicating the pollutant is site-
specific, toluene is not selected for limitation.

Thallium was found above its analytical quantlflcatlon
concentration in three of 15 samples. In only two of the samples
was the thallium concentration above its treatable concentration
of 0.34 mg/1, and these two were both in the same stream at only
one plant. Therefore, thallium is not selected for limitation.

TOXIC POLLUTANTS SELECTED FOR CONSIDERATION IN ESTABLISHING
LIMITATIONS ,

- The toxic pcllutants listed below were selected for further
consideration in establishing limitations for this subcategory.
The toxic pollutants selected are each discussed following the

114. antimony
115. arsenic
118. cadmium
119. chromium
120. copper
122. lead
123, mercury
124. nickel
125. selenium
126. silver

11393 '




METALLURGICAL: ACID BLANT mmmgggﬂz . §ECT - VI

128. zinc

Entimony was detected abave its treatable concentration (G.47
mg/l) in four of IS5 samples, ranging from 3.4 to 5L mg/l.
Therefore, antimany is selected for further consideration for
Limitation. ‘ T T e T T

Arsenic was faund inr concentrations above kg treatable
concentration (0.34 mg/l} ir 1@ of 15 samples ranging from 1.5 ta
£,.300 mg/1. Pherefore, arsenic is selected for further
ccnsi&erati 23 for: Iimi ati ‘ ‘

Cadmium was found im concentrations above its  treata
concentration (6.649 mg/l} ir I of 15 samples ranging from @.7
ta 42.13 mg/I. Therefore, cadmium iIs selected far Ffurther
cmzs:.&e:af:}.an Ecr Imz;tatzom.

Chromium was Ecmmi in concentrations e its treatab
concentration (0.67 mg/l} Im seven of 15 samples ranging from
¢.09 to 13.0 mg/l. Therefore, chromium is selected for further
consideration for limitatiom.

Copper was found iIn concentrations abave its treatable
cancentration (G.3% mgfL} in 1Z out of 15 samples ranging Efrom
1.5 ta 500 mg/l. Therefore, copper is selected for further
consideration for Iimitation.

Eea&; was fcnnz& i
concentratzcrn (e.a8 mg[lﬂ r.n; a 5 samples ranging from a2
400 mg/l. Therefore, lead is selected for further mmsx&eraﬁ:z@m
for lmu{:at ‘m..

Kercurg ‘ was Eaumd 111 concentrations "its" treatable
concentration (@.036 mg/l} in seven of 15 samples ranging from
¢.064 to 2.8 mg/l. ‘Eherefar&, mercury is selected for further
ccmsxderatr. I Ear 1‘* ;

K:.ckel was Eomm& i comce«m ra rea -

eoncentration (0.Z2Z mgfl} in seven of 15 samg]’_es ranqxngf from @.&
to 4.60 mg/l. Therefore, wnickel is selected For further
ccnsi&erati T Ear Iimi\‘f:a'e”:iam-

Selen:.um ‘ was Eound in caucem rations :
concentration (0.007 mg/L)} in eight of 14 samples rangnng: Er:orm
€.29 ta GIL. 2 mg/l- Therefare, selenium is selected for further

mns:r.c'ferat:_on Ec:r lmt:atr_an. o

Silver was Ecnmci i comcemtratx_ans creatable
caoncentration (0.07 mgfl} in six of 15 samples namq;an from @.CG%
ta 4.9 mg/l. Therefore, silver is selected for further
consideration feor Iimitation. ‘
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Zinc was Ffound in concentrations abowve its treatable
concentration {0.23 mg/l1) in 12 out of 15 samples ranging from
2.35 to 3512 mg/l. Therefore, zinc is selected Ffor Further
consideration for 1imitation. ‘ '
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TABLE VI-1

TOXIC POLLUTANTS NEVER DETECTED

acrolein

acrylonitrile

benzidene

chlorobenzene

1,2,4- trlchlorobenzene
hexachlorobenzene
hexachloroethane
chloroethane

DELETED -

bis (2-chloroethyl) ether

2—-chloroethyl vinyl ether (mixed)

2-chloronaphthalene
2,4.6-trichlorophenol
2-chlorophenol
1,2~dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
3,3'-d1chloroben21d1ne
1,2~ trans—dlchloroethylene
2,4-dichlorophenol
1,2-dichloropropane
1,3-dichloropropylene
2,4-dinitrotoluene
2,6-dinitrotoluene
1,2-diphenylhydrazine
4—chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis(2-chloroisopropyl) ether
bis(2-chloroethoxy) methane
methyl chloride
methyl bromide

DELETED n
hexachlorobutadiene
hexachlorocyclopentadiene
2-nitrophenol
4-nitrophenol
2,4~dinitrophenol
4,6-dinitro—o—-cresol
N-nitrosodimethylamine
N-nitrosodi-n-propylamine
benzo(z)anthracene
acenaphthylene
benzo(ghi)perylene
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TABLE VI-1 (Continued)

TOXIC POLLUTANTS NEVER DETECTED

82, dibenzo(a,h)anthracene

83. 1indeno(l,2,4-cd)pyrene

88. " vinyl chloride
' 89. aldrin

95. alpha-endosulfan

97. endosulfan sulfate
113. toxaphene
116. asbestos
129. 2,3,7,8-tetrachlorodibenzo-p-dioxin
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TABLE VI 2

TOXIC POLLUTANTS NEVER FOUND ABOVE' THEIR ANALYTICAL
QUANTIFICATION CONCENTRATION

1. acenaphthene
4. benzene

10. 1,2-dichloroethane

l1i1. 1,1l,1-trichloroethane

14. 1,1,2-trichloroethane

15. l 1,2,2- tetrachloroethane

29, l—dlchloroethylene

34. 2,4-dimethylphenol

39. fluorapthene

47. bromoform

49. DELETED o

51. chlorodibromomethane

54. isophorone

55. naphthalene

56. nitrobenzene

62. N—nltrosodlphenylamlne

64. pentachlorophenol

65. phenol

67. butyl benzyl phthalate

68. di—-n-butyl phthalate

69. di-n-octyl phthalate

70. diethyl phthalate

71. dimethyl phthalate

73. benzo(a)pyrene (3,4-benzopyrene)
74. 3,4-benzofluoranthene

75. benzo(k)fluoranthene (11 12~ benzofluoranthene)
76. chrysene

80. fluorene

84. pyrene

87. trichloroethylene

90. dieldrin

91l. chlordane (technical mlxture and metabolltes)
92. 4,4'-DDT

93. 4,4'-DDE(p,p'DDX)
94. 4,4'—DDD(p,p'TDE)
96. b-endosulfan-Beta
98. endrin ‘
99. endrin aldehyde
100. heptachlor
101. heptachlor epoxide
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TABLE VI-2 (Continued)

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL
‘ QUANTIFICATIQN'CONCENTRATION :

102, a-BHC-Alpha

. 103. b-BHC-Beta
104. r-BHC (lindane)-Gamma
105. delta-BHC .
106. PCB-1242 (Arochlor 1242) (a)
107. PCB-1254 (Arochlor 1254) (a)
108. PCB 1221 (Arochlor 1221) (a)
109. PCB-1232 (Arochlor 1232) (b)
110. PCB-1248 (Arochlor 1248) (b)
111. PCB-1260 (Arochlor 1260) (b)
112. PCB-1016 (Arochlor 1016) (b)

‘(a), (b) Reported togethef
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Table VI-1

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
METALLURGICAL ACID PLANTS
RAW WASTEWATER

] ~ Analytical tumber thmber Detected - Detected- - Detected
© 77 7 Quantification Treatable of of Below T Below T T Above
- _ Concentration Concentration Streams  Samples Not Quantification- - Treatable Treatable
-_Pollutant __(ma/1)(a) (me/1) (b) Analyzed Analyzed Detected _Concentration Concentration Concentration

acenaphthene 0.010 0.010 n 1
acrolein 0.010 0.010
acrylonitrile 0.010 0.010
benzene 0.010 0.010
benzidine 0.010 0.010
carbon tetrachloride 0.010 0.010
chlorobenzene 0.010 0.010
1,2,4-trichlorobenzene : 0.010 0.010
hexchlorobenzene 0.010 0.010
1,2-dichloroethane ) 0.010 0.010

1,1, 1-trichloroethane - 0.010 0.010
hexachloroethane 0.010 0.010
t,1-dichloroethane 0.010 0.010
1,1,2-trichloroethane 0.010 0.010
1,1,2,2-tetrachloroethane 0.010 0.010
chloroethane 0.010 0.010

+ bis(chloromethyl)ether 0.010 0.010
bis(2-chloroethyl)ether 0.010 0.010
-2-chloroethyl vinyl ether - - 0.010 0.010
2-chloronaphthalene ' 0.010 0.010
2,4,6-trichlorophenol . 0.010 0.010

) parachlorometa cresol . 0.010 0.010
'23. chloroform o 0.010 0.010
24. 2-chlorophenol .. . 0,010 0.010
125, 1,2-dichlorobenzene o 0.010 0.010
26, 1,3-dichlorobenzene 0.010 0.010
127. 1,4-dichlorobenzene S 0.010 0.010
28. 3,3'-dichlorobenzidine - 0.010 0.010
:29. 1,1-dichloroethylene i 0.010 0.010
-30. 1,2-trans-dichloroethylene: 0.010 0.010
31. 2,4-dichlorophenol . 0.010 0.010
32. 1,2-dichloropropane ) 0.010 0.010
33. 1,3-dichloropropylene s 0.010 0.010
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Table VI-17(Continued) |

-FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
METALLURGICAL ACID PLANTS :
RAW WASTEWATER

Analytical Number Number Detected Detected . Detected
Quantification Treatable of of Below Below Above
Concentration Concentration Streams Samples Not Quantification  Treatable’ Treatable
Pollutant (mg/1) (a) (mg/1) (b) Analyzed Analyzed Detected Concentration Concentration Concentration

3 2
n ;
"
"
10
8
1"
[}
1
"
6
3]
]
9
10
10
"
10
"n
n
10

2,4~dimethylphenol 0.010 0.010
2,3-dinitrotoluene 0.010 0.010
2,6-dinltrotoluene 0,010 0.010
1,2-diphenylhydrazine 0.010 0.010
ethylbenzene 0.010 0.010
fluoranthene . 0.010 0.010
4-chlorophenyl phenyl ether = 0.010 - 0.010
4-bromophenyl phenyl ether 0.010 . 0.010

. bis(2-chloroisopropyl)ether 0.0t0 0.010
bis(2-chloroethoxy)methane 0.010 0.010
methylene chloride 0.010 0.010
methyl chlocide 0.010 0.010

. methyl bromide 0.010 0.010
bromoform 0.010 "0.010

. dichlorobromomethane 0.010 0.010
trichlorofluoromethane 0.010 0.010
_dichlorodi fluoromethane 0.0t0 0.010
chlorodibromomethane 0.010 0.010
hexachlorobutadiene 0.010 . 0.010
hexachlorocyclopentadiene 0.010 0.010

. isophorone 0.010 0.010

. naphthalene : 0.010 0.010
nitrobenzene ~ 0.010 0.010
2-nitrophenol 0.010 0.010

« 4-nitrophenol 0.010 - 0.010

. 2,4-dinitrophenol 0.010 0.010
4,6-dinitro-o-cresol . 0.010 0.010
61. N-nitrosodimethylamine 0.010 0.010
N-nitrosodiphenylamine 0.010 ~ . 0.010
63. N-nitrosodi-n-propylamine 0.010 0.010
64. pentachlorophenol 0.010 0.010
65. phenol 0.010 0.010
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Table VI-13(Cotitinued)
FREQUENCY OF OCCURRENGCE OF TOX1C POLLUTANTS
METALLURGICAL ACID PLANTS
» RAW WASTEWATER

Analytleal Hunber  Nusber. Detected , uemted - rr;l!etemd,

ntifleatlon  'Treatably of of Heloi T Mg
chgmmm Oonc:ntratim Btreame les Nok Qumtlflcui:lm ‘mratnblu Trmgle

Lo Pollubask (/1) () (ai/L)b) . Aualyzed Amilyzed Detectsd | Concenteatlon Concentrablod  Uoncentratiod

66: bln(i-uthy thaluta 0:010 il | 5
tyl beniylegtmata 0:010 -
68- dbn-butyl phthalate 0:010
69: dt-n-oetyl phthalate a.010
10: dlatltzl plithalate 0.0l
1I. dimethyl phthalske
72: benzo(a nnl:hmcmé
13 benzo(a)pyvend
ﬂn 3,4~ Bénzu lvoranthens
15 benzolk) Eluoranthene
v cheyaaie
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table Visl) {Continued)

FREQUENGY OF OCCURRENCE OF TOXIC P()LLU’I‘AN'I‘S
METALLURGICAL ACID PLANTS
RAW WASTEWATER

migflca} — Nuubet mf ' mk;fléd Detected hékﬁgteud
cit Los aubab : » '
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SECTION VII

CONTROL AND TREATMENT TECHNOLOGIES

The preceding sections of this supplement discussed the sources,
flows, and characteristics of metallurgical acid plant
wastewater, This section gives the technical basis for the-
existing BPT effluent limitations, indicates the treatment
technologies which are currently practiced, and summarizes the
treatment options which have been examined as part of this
analysis. ‘

TECHNICAL BASIS OF BPT

As mentioned in Section III, EPA promulgated best practicable
control technology currently available (BPT) effluent limitations
guidelines for the metallurgical acid plants subcategory of the
nonferrous metals category on July 2, 1980. The technology basis
for the 1980 BPT effluent limitations was treatment of acid plant
wastewater by precipitation and flocculation with 1lime and
polymers, followed by sedimentation.

The production normalizing parameter for the 1980 BPT was tons of
100 percent HpSO4 capacity (rather than production). The BPT
wastewater flow rate was determined to be 6,079 1/kkg (1,457 gal/
ton) at 100 percent equivalent sulfuric acid capacity.

The 1980 BPT effluent limitations applied only to metallurgical
acid plants associated with primary copper plants. Also, the
pollutants selected €for regulation were TSS, copper, cadmium,
lead, =zinc,. and pH. As discussed in Section VI, additional
pollutants are now considered for limitation in the revised
limitations and standards.

The only change to the promulgated BPT 1limitations for the
metallurgical acid plants subcategory 1is the inclusion  of
sulfuric acid plants associated with primary 1lead, primary
molybdenum, and primary zinc plants. Also, limitations for the
pollutants molybdenum and fluoride are added for molybdenum acid
plants only and iron co-precipitation is included as part of the
BPT technology basis for molybdenum acid plants to control
discharges of molybdenum. As with primary copper acid plants,
associated wastewater generated by air pollution control (or gas
conditioning systems) for sulfur dioxide off-gases ' from
pyrometallurgical operations at these plants are also included as
part of the acid plant blowdown.

CURRENT CONTROL AND TREATMENT PRACTICES

As described 1in Section III, there are 22 metallurgical acid
plants associated with primary copper, primary lead, primary
molybdenum, and primary 2zinc plants in the U.S.. Ten acid plants
are associated with primary copper plants, three are associated
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with primary lead plants, three are associated with primary
molybdenum plants, and six are associated with primary zinc
plants. e NN T e

In these prlmary metals plants, the metals are usually produced

from sulflde ores. In the production sequence, sulfur oxides are
released in the pyrometallurglcal processes of roasting,
sintering, smelting, or converting.

After the hot gases have been subjected o ste heat recover
and primary particulate control, the gases are usually treated
with an open scrubbing tower (or one scrubber performing both
operations of preconditioning and scrubber) and a mist
precipitator (for final particulate and SO3 removal). Due to a
build-up of salts in the scrubbing 11quor, a blowdown may be
necessary.

In areas of net evaporatlon, thlS wastewater‘ls usually 1mpounded
and evaporated. Other control measures are reuse and
minimization of the amount of blowdown. Four plants indicated
cooling towers were used in treating acid plant blowdown.
Although the functions of these cooling towers in the treatment
systems were not indicated, many of the plants may be using
cooling towers to cool the wastewater stream prior to reuse or
discharge. Some plants may be concentrating the wastewater
stream with their coollng towers.‘

Using the acid plant blowdown for COOll ases ‘from ‘othe
processes, feeding the blowdown into flu1d bed roasters, or using
the blowdown for ore concentrating are three possible reuse
schemes. One plant reports that it uses its blowdown for ore
concentrating after sedimentation. The amount of acid plant:
blowdown can be minimized by u51ng efficient primary particulate
control devices. This minimizes the load carried to acid plant
scrubbers, thus m1n1m1z1ng requlred blo ow

As dlscussed in Sectlon v, ”‘wa ewate associated with
metallurgical acid plants subcategory is characterized by the
presence of the toxic metal pollutants and suspended solids. The
raw (untreated) wastewater data for specific sources as well as
combined waste streams is presented in Section V. Generally,
these pollutants are present in each of the waste streams at
treatable concentrations, so these waste streams are commonly
combined for treatment to reduce the concentrations of these =
pollutants. Construction of one wastewater treatment system for
combined treatment allows plants to take advantage of economies
of scale and, in some instances, to combine streams of differing

alkalinity to reduce treatment chemical requirements. Ten plants =~
- in this subcategory currently have combined wastewater treatment °
systems, nine have lime precipitation and sedimentation, and two
have lime precipitation, sedimentation, and filtration. One of
the plants with 1lime precipitation and sedimentation has
preliminary treatment consisting of sulfide addition and
filtration. As such, three options have been considered for the
promulgated BAT, BDT, and pretreatment 1n thls subcategory, based
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on combined treatment of these compatible waste streams@

CONTROL AND TREATMENT OPTIONS”

Based on an examination of the wastewater sampling data, three
control and treatment technologies that effectively control the
pollutants found in metallurgical acid plants smelting
wastewaters were selected for evaluation for copper, lead, zinc,
and molybdenum' metallurgical acid plants ' since proposal. On
March 18, 1985, the Agency published a Notice of Data
Availability which revised the three proposed options to include
iron coprecipitation ' for molybdenum acid plants to achieve
discharge limitations for molybdenum. These technology options
are discussed below. Other treatment technologies considered at
proposal include activated alumina adsorption (Option D) and
- activated carbon adsorption (Option E). These technologies were
not selected for evaluation because they are not applicable to
the metallurgical acid plants subcategory. Although arsenic was
found in process wastewaters at treatable concentrations,
activated alumina technology was not selected because it is not-
demonstrated in the nonferrous metals manufacturing category, nor
is it clearly transferable. Since no toxic organic pollutants
were selected for consideration for 1limitation in this
subcategory, activated carbon technology is not applicable.

OPTION A

Option A  for the metallurgical acid plants subcategory is
equivalent to the BPT control and treatment technologies. The
BPT end-of-pipe treatment scheme = consists of chemical
precipitation and sedimentation. Iron co-precipitation is also
included for molybdenum acid plants. This technology is included
to control discharges of molybdenum. Chemical precipitation and
sedimentation consists of lime addition to precipitate metals
followed by gravity sedimentation for the removal of suspended
solids, including the metal precipitates.

OPTION B

. Option B for the metallurgical acid plants subcategory consists
of all the requirements of Option A (lime precipitation and
sedimentation) plus in-plant reduction of process wastewater
flow. Iron co-precipitation is also included for molybdenum acid
plants. This technology 1is included to control discharges of
molybdenum. Water recycle 1is the control mechanism for flow
reduction. ' : '

OPTION C
Option C for the metallurgical acid plants subcategory consists

of Option B (lime precipitation, sedimentation, and in-process
flow reduction) with the addition of sulfide precipitation, and

multimedia filtration. . The technology basis for the one primary
copper plant and all primary molybdenum plants is in-process flow

reduction, sulfide precipitation, - pressure filtration, 1lime
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precipitaéion, sedimentation, and multimedia filtration. Iron
co-precipitation is also part of the technology basis for primary
molybdenum acid plants. This technology is included to control

... discharges of molybdenum. For the zinc and 1lead plants, the

technology basis is in-process flow reduction, lime precipitation
and sedimentation, sulfide precipitation and sedimentation, and
multimedia filtration.

Multimedia = filtration is used to remove suspended solids,
including precipitated metals, below the level attainable by
gravity sedimentation. The model filter is of the gravity,
mixed-media type, although other forms of filters such as rapid
sand filters or pressure filters would perform satisfactorily.
The addition of filters also provides for consistent removal
during periods of time when there are rapid increases in flows or
loadings of pollutants to the treatment system,
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"SECTION VIII

_~ COSTS, ENERGY, AND NONWATER QUALITY ASPECTS

This section describes the method used to develop the costs
associated with the control and treatment technologies discussed
in Section VII for wastewaters from metallurgical acid plants.
The energy requirements of the considered options as well as
solid waste and air pollution aspects are also discussed. =~

In Section VI of this supplement, several pollutants and
pollutant parameters are selected for further consideration for
limitation for the metallurgical acid plants subcategory.  These’
pollutants or pollutant parameters include several toxic ‘metals,
total suspended solids, and pH. Metals are most economically
removed by chemical precipitation, sedimentation, and filtration. -
The recycle of acid plant blowdown through holding tanks or
cooling towers may also be added as a preliminary flow reduction
measure which decreases the discharge flow and results in the
concentration of pollutants in the effluent stream. Treatment of
a more concentrated effluent introduces the possible economic
benefits associated with treating a lower volume of wastewater.

TREATMENT OPTIONS COSTED FOR EXISTING SOURCES

As discussed 1in Section III of this supplement, metallurgical
acid plants are located on-site at primary copper, - lead,
. molybdenum, and zinc smelters. Three treatment options have been
considered for promulgation for the metallurgical acid plants
subcategory. These options are summarized below and are
schematically presented in Figures X-1 through X-4 (pages 1431 -~
1434). :

- OPTION A

Option A for the metallurgical acid plant subcategory consists of .
lime precipitation and sedimentation end-of-pipe treatment
technology. Iron co-precipitation is included in Option A for
molybdenum acid plants. This technology is included to control
discharges of molybdenum. ’

OPTION B

Option B for the metallurgical acid plant subcategory requires
flow reduction measures consisting of the recycle of acid plant
blowdown through holding tanks or cooling towers if cooling 1is
required, and end-of-pipe treatment consisting of  lime
precipitation and sedimentation, and iron co-precipitation for
molybdenum acid plants. ‘

OPTION C

Option C for the metallurgical acid plant subcategory requires
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flow Ieductlon.measures consisting of the recycle of acid plant
blowdown through holding tanks and cooling towers, and end—of-
pipe treatment technology consisting of lime precipitation and
- sedimentation, sulfide precipitation, iron co-precipitation for
molybdenum ac1ﬁ plants, and multimedia filtration. -

Cost Methoﬁology

A detailed discussion of the methodology used to develop the

compliance costs is presented in Sect.
by-plant compliance cosis have been estimated for the nonferrous
metals mannfacturing category and are presented in the
administrative record supporting thls“regulatlon. The «costs
developed for the Final regulation are presented in Tables VIII-1
and VIII-2 {page 1414) for the direct and indirect dischargers,
respectlvel . '

VIII of Vol. 1. Plant- - |

Each of the major assnmptlons used to develop compliance costs is

presented in Section VIII of Vol. 1. However, each subcategory
contains a unigue set of waste streams reguiring certain
53bcategory—speczflc assumptions to develop compliance costs.
Four major assnmptlons are alscussea briefly below.

{1) Flow reduction of the acid pi 1'is accomplished
nsing cooling towers. Annual costs associated with
maintenance and chemicals to_ prevent lengIUal growkth,
corrosion, and scale formatlon ‘are included in the estimated

compliance costs. If a plant currently recycles acid plant
blowdown, capital costs of the recycle eguipment {cooling
tower, piping, and pumps) were mnot included in the
compliance costs. '

[2) Sludge generated by the sulfide precipitation and
sedimentation process at the primary zinc and primary Ilead
facilities was considered hazardous waste for disposal
purposes. At the one primary copper facility and all
przmary molybdenum Ifacilities, slundge generated by the
sulfide precipitation and pressure filtration process was
also considerad hazardous waste.

{3) Because the compliance costs represent incremental costs an
acid@ plant may be expected to incur in complying with this
regulation, annnal costs for inplace treatment used to
comply with promulgated BPT regulations in the primary =zinc
and primary lead subcategories are also not inciuded in this
regulatlon. e

{4) The cost Df treatlng ac1ﬁ 4plant blowaown from acid
plants in the primary copper, primary zinc, =and primary
lead subcategories is determined by flow—weighting
appropriate costs. The entire cost of cooling ‘towers
for flow reduction of the acid plant blowdown iz attributed
to the metallurglcal acid plants subcategory. TCosts for
sulflde precipitation and settle are attributed to the
metallurgical acid subcategory for primary copper and
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.primary Iead plants. Sulfide grecr.gz_t&tr_@n costs are
aggo:t’:z.czte& between the primary zinc and metallurgical acid
subcategaries on a Eiwwerqhteé basis. Compliance cost
estimates for the two primary molybdenum metallurgical acid
plants were developed by costing separate treatment systems
to treat acid plant blowdown.

NONWATER QUALITY ASPECTS

Nonwater qua:litg iﬂ@aéts- specific to the metallurgical acid
plants subcategory, Including energy requirements, solid waste
and air pollution are discussed below.

ENERGY REQUEREMENTS

The methodology used for determining the energy regquirements for
the varicus options is discussed in Section VEEE of the General
Bevelopment Document. Energy requirements for the three options
considered are estimated at I,158 MWhr/fyr, 1,158 MW—hrfyr, and
1.746 MR-hrfyr for ﬂgtums R, B, and C, respectively. Option C
represents Iess than one percent of a typical plant's electrical
usage. It is therefore comcluded that the energy reguirements of
the treatment options considered will have no significant zmga;ct
o f:@f:a]‘_ plant energy cansumption.

SOLIP: WESTE

SIludges will necessarily contain additional gquantities (and
concentrations}) of toxic metal pollutants. Wastes generated by
primary smelters and refiners are currently exempt - from
regulation by Act of Congress (Rescurce Conservation and Recovery
Bct (RCRA}} Sectiom 3CGGL(b}) E@msequemtly, sludges - generated
fFrom treating primary industries” wastewater, including
nmetallurgical acid plants wastewater, are not presently subject
to regulation as hazardous wastes.

 The  technology Eraisr_s for the metallurgical acid piants
subcategory includes sulfide precipitation for the control of
varicus toxic metals. The Agency believes sIudge genera’é:ei
through sulfide precipitation (and sedimentatior or pressure
Eiltration}) will be classified as hazardous under RCRE. The
casts of hkazardous waste &r_sposaal were considered in the economic
anzlysis for this subcategory (imx spite of the curremt statutory
andé regulation ezemption) because sulfide will not Fform metal
bhydroxides that resist leaching. The costs of hazardous waste
disposal were determined to be economically achievable. However,
Iime sludges are not expected to be hazardous. The Agency
estimates that the metallurgical acid plants subcategory will
generate 544 taons per year of sulfide siudge. Multimedia -
filtration technolaogy will not result in any significant amount
af sludge over that gemerated by ILime precipitation and sulfide
precipitatiom. Implementatior of BAT will also result iIn the
generation of I,27¢ tons of lLime and iron-molybdenum sludge by
the two &irfect discharging molybdenum acid plamts. This sludge
is considered to be attributable to this rulemaking because there
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are no existing BPT limitations in place which cover discharge of
pollutants from molybdenum acid plants.

If these wastes should be identified or are listed as hazardous,
they will come within the scope of RCRA's '"cradle to grave"
hazardous waste management program, requiring regulation from
the point of generation to point of final disposition. EPA's
generator  standards would require generators of hazardous
nonferrous metals manufacturing wastes to meet containerization,
labeling, recordkeeping, and reporting requirements; if plants
dispose of hazardous wastes off-site, they would have to prepare
a manifest which would track the movement of the wastes from the

generator's premises to a permitted off-site treatment, storage, =

or disposal facility. See 40 CFR 262.20 45 FR 33142, May 19
1980) as amended at 45 FR 86973 (December 31, 1980). The
transporter regulations require transporters of hazardous wastes
to comply with the manifest system to assure that the wastes are
delivered to a permitted facility. See 40 CFR 263.20 45 33151
(May 19, 1980), as amended at 45 FR 86973 (December 31, 1980).

Finally, RCRA regulations establish standards for hazardous waste
treatment, storage, and disposal facilities allowed to receive
such wastes. See 40 CFR Part 464 46 FR 2802 (January 12, 1981),
47 FR 32274 (July 26, 1982) o

Even if these wastes are not 1dent1f1ed as hazardous, ey stil
must be disposed of in compliance with the Subtitle D open
dumping standards, implementing 4004 of RCRA. (See 44 FR 53438
September 13, 1979). The Agency has calculated as part of ' the
costs for wastewater treatment the cost of hauling and disposing
of these wastes.

AIR POLLUTION

There is no reason to belleve that any su ntial air ‘pollut

‘'will result from implementation of chemical precipitation,

seédimentation, sulfide precipitation, and multimedia filtration.
These technologles transfer pollutants to solid waste and do not

involve air stripping or any other physical process 1likely to

transfer pollutants to air. Minor amounts of sulfur may be
emitted during sulfide precipitation, and water vapor containing
some particulate matter will be released in the drift from
cooling towers, however, the Agency does not consider this impact
to be significant.
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TABLE VIII-1

COST OF COMPLIANCE FOR THE
METALLURGICAL ACID PLANTS SUBCATEGORY

Direct Dischargers
(March, 1982 Dollars)

Option , Capital Cost Annual Cost
B : 1,460,000 | 1,522,000

C 2,480,000_ ' o 2,040,000

TABLE VIII-2
COST OF COMPLIANCE FOR THE o
METALLURGICAL ACID PLANTS SUBCATEGORY

Indirect Dischargers
(March, 1982 Dollars)

Option Capital Cost Annual Cost
B . 16,100 19,300
C 161,000 . 84,500
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SECTION IX

BEST PRACTICABLE CONTROL TECHNOLOGY CURRENTLY AVAILABLE.

EPA promulgated BPT effluent limitations for the metallurgical
acid plants subcategory on July 2, 1980, as Subpart I of 40 CFR
Part 421, The provisions of this subpart apply to process
wastewater discharges resulting from or associated with the
manufacture of by-product sulfuric acid at primary copper
smelters, including any associated air pollution control or gas-
conditioning  systems for sulfur dioxide off-gases from
pyrometallurgical operations. On March 8, 1984, EPA expanded BPT
for the metallurgical acid plants subcategory to include sulfuric
acid plants associated with primary lead and primary zinc
smelting operations as part of the promulgated rulemaking for
nonferrous metals manufacturing. The effluent 1limitations for
the lead and zinc acid plants are identical to those promulgated
for primary copper acid plants.

EPA has since expanded the applicability of the BPT limitations
for metallurgical acid plants to include primary molybdenum acid
plants. On March 18, 1985, EPA published a Notice of Data
Availability -which stated that, in addition to expanding the
applicability, EPA was proposing to modify the existing BPT
effluent limitations to include limitations for the pollutants
molybdenum and fluoride for molybdenum acid plants only.

The effluent limitations established by BPT for the metallurgical
acid plants subcategory are based on chemical precipitation and
sedimentation treatment technology with the addition of iron
coprecipitation preliminary treatment for primary molybdenum acid
plants as shown in Figure IX-1 (page 1419). The limitations are
based on a production normalized wastewater discharge rate of
6,079 1/kkg of 100 percenrt sulfuric acid productlon capacity.
The promulgated BPT limitations are shown in Table IX-1 (page
1418). : : ‘ x

The Agency has finalized its proposals that metallurgical acid,
plants at primary lead, primary molybdenum, and primary zinc
plants be included in.the metallurgical acid plants subcategory
originally established for copper smelting acid plants. This new
subcategorization is based both on the similarity of acid plant
operations (regardless of the metal smelted), and the similarity
of the wastewater matrices (confirmed by comparison of raw
wastewaters). BPT limitations for the modified metallurgical
acid plants subcategory are identical to those already
established for primary copper acid plants with the exception.
that limitations for molybdenum and fluoride are provided for
molybdenum acid plants.

The modified BPT effluent limitations have the potential for

double counting of zinc acid plants for BPT because EPA 1is not
recommending modification of the primary zinc BPT limitations to
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ellmlnate the ac1d plant portlon of those 1limitations. The
justlflcatlon for this approach is that EPA believes existing
permits probably reflect BPT for the combined discharge of =zinc
smelting and acid plant operations. It is believed that existing
permlts at these plants will be modified to reflect the BAT
requirements where there is no such double counting. Therefore,
this apparent inconsistency should not have any actual effect on
existing permits. The potential for double counting is not a
factor in primary lead because EPA is changing the technology
basis for BPT and will eliminate acid plants in the modified BPT.
Similarly, all potential double counting of zinc acid plants will
be eliminated as part of the recommended BAT, NSPS and PSNS
effluent limitations and standards for the primary zinc
subcategory. S oo ST e

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

There is no cost aSSOClated w1th expandlng the current BPT

regulation to include primary zinc and prlmary lead acid plants
because all of the direct discharging primary lead and primary
zinc metallurgical acid plants currently have BPT technology in
place. ’

The costs incurred by the two direct ischarging primary
molybdenum acid plants are not included in this document because
they are based on information which has been claimed to be
confidential. Implementation of the expanded BPT by the two
direct dlscharglng primary molybdenum acid plants would result in
the annual removal of 4,432 kilograms of priority metals, 19,687
kllograms of molybdenum, ‘and 27, 849 kllograms of fluorlde.
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TABLE IX-1

BPT EFFLUENT LIMITATIONS FOR THE
METALLURGICAL ACID PLANT SUBCATEGORY

Acid Pant Blowdown BPT

Pollutant or , Maximum, for , : Maximum for -
Pollutant Property Any One Day - Monthly Average

mg/kg (lb/million 1bs) of 100 percéht sulfuric acid capacity

Cadmium 0.180 0.Q90
Copper 5.000 ‘ — 2 000
Lead 1 800 : 0.790
Zlnc 3.600 0.900
Fluoridel 212.800 « 121,000
Molybdenuml _ Reserved _ o Reserved ..
- Total Suspended Solids ..304.000 152.000
pH Within the range of 6.0 to 9.0

lror molybdenum acid plants only.
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SECTION X

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

3

The effluent limitations which must be achieved by July 1, 1984,
.are based on the best control and treatment technology used by a
- specific point source within the industrial category or
subcategory, or by another industry where it - is readily
transferable. Emphasis 1is placed on additional treatment
techniques applied at the end of the treatment systems currently
used for BPT, as well as reduction of the amount of water wused
and - discharged, process control, and treatment technology
optimization.

The factors considered in assessing best available technology
economically achievable (BAT) include the age of equipment and
facilities involved, the process used, process changes, nonwater
quality environmental impacts (including energy redquirements),
and the costs of application of such technology (Section 304 (b)
(2)(5) of the Clean Water Act). At a minimum, BAT represents the
best available technology economically achievable at plants of
various ages, sizes, processes, or other characteristics. Where
the Agency has found the existing performance to be uniformly
inadequate, BAT may be transferred from a different subcategory
or category. BAT may include feasible process <changes or
internal controls, even when not in common industry practice.

The required assessment of BAT considers costs, but.  does not
require a balancing of costs against effluent reduction benefits
(see Weyerhaeuser v. Costle, 590 F.24 1011 (D.C. Cir. 1978)).
However, 1in assessing the proposed BAT, the Agency has given
substantial weight to the economic achievability of the
technology. '

TECHNICAL APPROACH TO BAT

The Agency reviewed a wide range of technology options and
evaluated the available possibilities to ensure that the most
"effective and beneficial technologies were used as the basis of
BAT. To accomplish this, the Agency elected to examine three
technology options which could be applied to copper, lead,
molybdenum and zinc metallurgical acid plants as BAT options and
which would represent substantial progress toward reduction of
pollutant discharges above and beyond progress achieved by BPT.
On March 18, 1985, the Agency published a Notice of Data
Availability which revised the three proposed options to include
iron co-precipitation for molybdenum acid plants to control
discharges of molybdenum. '

In summary, the treatment technoiogies considered ' for the
metallurgical acid plants subcategory are:

Option A (Figure X—i, page 1431) is ‘based on
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o Chemical precipitation and sedimentation
o Iron co-precipitation for molybdenum acid plants

Optlon B (Flgure X-2, page 1432) is based on
o
(o] Chemlcal pre01p1tatlon and sedimentation
o In~process flow reduction
o IrOn co—precipitation for molybdenum acid plants

Option C (Flgure X—3, page 1433) is based on

Chemlcal pre01p1tat10n and sedlmentatlon

In-process flow reduction

Sulfide precipitation and sedimentation for lead and zinc

acid plants

0 Sulfide precipitation and pressure filtration preliminary

‘treatment for one copper ac1d plant and all molybdenum

-+acid plants

‘o0 'Iron co-precipitation for molybdenum acid plants

o Multlmedla flltratlon

000

The three optlons examlned for BAT are discussed 1in greater
detail below. The first option considered is the same as the BPT
treatment and control technology. The second and third options
each represent substantial progress toward the prevention of
pollutlon above and beyond the progress achlevable by BPT.

OPTION A

Option A for the metallurgical acid plants subcategory is
equivalent to BPT, which includes end-of-pipe treatment of
chemical precipitation and sedimentation. Chemical precipitation
and sedimentation consists of lime addition to precipitate metals
followed by gravity sedimentation for the removal of suspended
solids including metal precipitates. Iron co-precipitation is
also included for molybdenum acid plants to control discharges of
molybdenum (see Figure X-1, page 1431).

OPTION B

Option B for the metallurgical acid plants subcategory consists
of all the requirements of Option A (lime precipitation and
sedimentation) plus in-plant reduction of process wastewater flow
Iron co-precipitation is also included for molybdenum acid plants.
to control discharges of molybdenum (see Figure X-2, page 1432).

Flow reduction measures, including in-process changes, result in
the concentration of pollutants in other effluents. Treatment of
a more concentrated effluent allows achievement of a greater net
pollutant removal and introduces the possible economic benefits
associated with treating a lower volume of wastewater.

Methods uged,in Option“é“to reduce process wastewater discharge
rates include recycle or reuse of the acid plant blowdown waste
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stream. As discussed in Section IX, the acid plant blowdown
stream is composed of any process wastewater discharges resulting.
from or associated with the manufacture of by-product sulfuric
acid at primary copper, primary lead, and primary zinc smelters.
Any associated air pollution control or gas-conditioning systems
. for sulfur dioxide off-gases from pyrometallurgical operations at:
these plants (roasting, sintering, and converting) are also
included as a constituent of the acid plant blowdown stream.
Recycle of the acid plant blowdown is achieved through cooling
towers or holding tanks.

OPTION C

Option C for the metallurgical acid plants subcategory consists
of all control treatment requirements of Option B (lime
precipitation. sedimentation, and in-process flow reduction) plus
sulfide precipitation (followed by sedimentation), and multimedia
filtration technology added at the end of the Option B treatment
scheme. Sulfide precipitation is added to reduce cadmium, =zinc,
and other priority metal concentrations below concentrations
achievable with lime and settle. For lead and zinc acid plants,
sulfide precipitation and sedimentation is added after 1lime
precipitation and sedimentation (see Figure X-3, page 1433). For
one copper acid plant and all molybdenum acid plants, sulfide
precipitation and pressure filtration are added before lime
precipitation and sedimentation. Iron co-precipitation is also
part 'of the technology basis for molybdenum acid  plants. This
technology 1is included to control discharges of molybdenum (see
Figure X-4, page 1434).

Multimedia filtration is used to remove suspended solids,
including precipitates of metals beyond the concentrations
attainable by gravity sedimentation. The filter suggested is of
the gravity, mixed media type, although other forms of filters,
such as rapid sand filters or pressure filters, would perform
satisfactorily.

INﬁUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

As one means of evaluating each technology option, EPA developed
estimates of the pollutant removal estimates and the compliance
costs associated with each option. The methodologies are
described below. ‘

POLLUTANT REMOVAL ESTIMATES

A complete description of the methodology used to calculate the
estimated pollutant removals achieved by the application of the
various treatment options 'is presented in Section X of the
General Development Document. The pollutant removal estimates
have been revised from proposal based on comments and new data,
however, the methodology for calculating pollutant removals was
not changed. The data used for estimating pollutant removals are
the same as those used to revise compliance costs.
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Sampling data collected during the field sampling program were
used to characterize the major waste streams considered for
regulation. At each sampled facility, the sampling data were
production normalized for each unit operation (i.e., mass of
pollutant generated per mass of product manufactured).  This
value, referred to as the raw waste, was used to estimate the
mass of toxic pollutants generated within the metallurgical acid
plants subcategory. By multiplying the total subcategory
production for a unit operation by the corresponding raw waste
value, the mass of pollutant generated for that unit operation
was estimated.

The volume of wastewater discharged after the application of each
treatment option was estimated for each operation at each plant
by comparing the actual discharge to the regulatory flow. The
smaller of the two values was selected and summed with the other
plant flows. The mass of pollutant discharged was then estimated
by multiplying the achievable concentration values attainable
with the option (mg/1l) by the estimated volume of process
wastewater discharged by the subcategory. The mass of pollutant
removed is the difference between the estimated mass of pollutant
generated within the subcategory and the mass of pollutant
discharged after application of the treatment optlon. The
pollutant removal estimates for the direct dischargers in the
metallurgical acid plants subcategory are presented in Table X-1
(page 1429) e

COMPLIANCE COSTS

Compllance costs presented at proposal were estlmated u31ng cost
curves, which related the total costs associated with
installation and operation of wastewater treatment technologies
to plant process wastewater discharge. EPA applied these curves
on a per plant basis, a plant's costs--both capital, "and
operating and maintenance--being determined by what treatment it
has in place and by its individual process wastewater discharge
(fErom dcp). The final step was to annualize the capital costs,
and to sum the annualized capital costs, and the operating and
maintenance costs, yielding the cost of compliance for the
subcategory. R o e e o

Since proposal, the cost estimation metho gy has been chang
as discussed in Section VIII of this supplement and in Section
VIII of Vol. 1. A design model and plant-specific information
were used to size a wastewater treatment system for each
discharging facility. After completion of the design, capital
‘and annual costs were estimated for each unit of the wastewater
treatment system. Capital costs rely on vendor quotes, . while
annual costs were developed from the literature. The compliance
costs for direct dischargers are presented in Table VIII-1 (page
1414). R

BAT OPTION SELECTION - PROPOSAL

For proposal, EPA selected Optlon o (wh&éh““iﬁélﬁdéé‘“fiaé”””“““
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precipitation, sedimentation, in-process £flow reduction, and
multimedia filtration) as the basis for BAT in the metallurgical
acid plants subcategory. :

Option F, which included reverse osmosis, is not demonstrated in
the subcategory and 1is not clearly transferable from another
subcategory or category and therefore was eliminated from
consideration. : :

BAT OPTION SELECTION — PROMULGATION

The complete technology basis for this subcategory consists of
in-process flow reduction through recycle and end-of-pipe lime
and settle, sulfide precipitation (followed by sedimentation),
and multimedia filtration technology for lead and =zinc  acid
plants. For one copper acid plant and all ' molybdenum acid
~ plants, the technology basis 1is in-process flow reduction,
sulfide precipitation, pressure filtration, 1lime precipitation,
sedimentation, and multimedia filtration.  The technology basis
for molybdenum acid plants also 1nc1udes iron co-precipitation to
control dlscharges of molybdenum.

Exten51ve self—monltorlng data were submitted through ‘the
comments for the primary-lead, primary zinc, primary copper, and
"metallurgical acid plant subcategories. The data were analyzed
statistically for comparison with the combined metals data base.
In addition, design and operating parameters for the treatment
systems from which the data were collected was solicited through
Section 308 authority. Of the seven plants submitting data, the
Agency has determined that data from three of the plants should:
not be used to establish treatment because of design or
operational deficiencies. However, three other plants may be
well operated and, of these, the two primary zinc plants appear
to have problems complying with the proposed =zinc 1limitations
(possibly due to high influent zinc concentrations or to ammonia
interferences). The remaining plant, from the primary  lead
subcategory, appears to have difficulty meeting the proposed
limit for cadmium. Although there were indications that the
plants might not be operating their treatment systems optimally,
the coefficient of variability for treated effluent was higher
than for influent, and the influent was more variable than would
be expected. The Agency as a conservative measure assumed that
additional treatment (sulfide precipitation) is necessary to meet
the proposed limits.

The 1last of the seven plants submitting data is from the primary
copper subcategory and was found to be operating its treatment
system at pH 12 to optimize arsenic removal. At pH 12, metals
removal for pollutants other than arsenic decreases due to the
increased solubility of metals at higher pH levels. Therefore,
the Agency believes effluent data from this plant are not
appropriate to determine treatment performance for other plants
without this problem. After examining the arsenic values of the
raw materials used by plants in the copper smelting subcategory,
the Agency believes that this one plant is the only discharger
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experiencing arsenic concentrations frequently over 100 mg/l1 in
the raw wastewater.

However,  the Agency believes the addition of sulfide
precipitation, in conjunction with multimedia filtration, will
achieve the treatment performance values as proposed based on the
lower solubility of metal sulfides (i.e., lower .than metal
hydroxides) as well as performance data for this technology on
inorganic chemical wastewaters. (Sulflde precipitation
technology is discussed fully in Sectlon I of Vol. 1.

Application of the promulgated BAT mass llmltatlons w111 result

in the removal of an estimated 145,000 kg/yr of priority
pollutants generated. The final BAT effluent mass limitations
will remove 2,120 kg/yr of priority metals over the intermediate
BAT option con51dered, which lacks filtration. Both options are
economically achievable. EPA believes ¢t the incremental =
removal Jjustifies selection of filtration as part of BAT model

technology. Filtration is demonstrated at two metallurgical acid
plant fa0111t1es, while sulfide precipitation is demonstrated at
five plants in the nonferrous metals manufacturing category
(phases I and II). The estimated capital investment cost of BAT
is $2.5 million (March, 1982 dollars) and the estimated annual
cost is $2.0 million.

FINAL AMENDMENTS TO THE REGULAT ON |

After promulgatlon, petltloners questloned Hdata on whlch ;h
treatment effectiveness concentration for molybdenum removal
based. As a part of a settlement agreement, the petitioners
agreed to install iron coprecipitation, the model technology, on
all of the molybdenum-bearing wastestreams at their facilities
regulated under this subcategory and to provide operating data to
the Agency. EPA agreed to con51der these data 1n any rulemaking

to propose new molybdenum limits. 1In t \ agreed
propose to suspend the molybdenum limi i

promulgated BPT and BAT limitations, NSPS and PSNS for this
subcategory. EPA would then recommend interim limits for use in
permits on a Best Professional Judgment (BPJ) basis. Interim
limits, based on a monthly average treatment effectiveness of 30
mg/l and a daily maximum of 60 mg/l, were established which will
be effective until April 30, 1988. At that time, if no full-
scale data are available, EPA will establish limits based on the
results of a bench-scale iron coprecipitation data obtained under
the supervision of the Agency.

WASTEWATER DISCHARGE RATES

As discussed in Section III, the principal wastewater sources in =
the metallurgical acid plant subcategory include "acid plant
scrubber blowdown, mist precipitation blowdown, box cooler
blowdown, and mist elimination blowdown. These wastewater
sources have been combined into a single wastewater stream,
referred to as acid plant blowdown.
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The proposed BAT discharge rate for metallurgical acid plant
wastewater was 2,554 1l/kkg (612.5 gallons/ton) of 100 percent
sulfuric acid productlon capacity. This 1is the allowance’
promulgated ' for BAT. This value represents the best existing
practices of the subcategory, as determined from the analysis of
the dcps. Individual water use and discharge rates from the
plants surveyed are presented in Section V of this supplement for
the acid plant blowdown streams. At proposal, 20 of the 21
metallurgical acid plants for which dcp information was available
reported an acid plant wastewater stream. Seven of these plants
recycle greater than 86 percent of their acid plant wastewater.
The BAT discharge rate was based on the average discharge rate of
‘the plants with greater than 86 percent recycle (refer to Section
~VII of Vol. 1.) The plant with 100 percent recycle was not
'1ncluded in the average. o

Revised discharge flows were submitted by two plants after
proposal These data supported the proposed flow allowance. The
- Agency-, received no data demonstratlng that the proposed BAT flow
.allowance should be changed.

As part of "the proposal, dcps were received from the three
molybdenum acid plants. Data from these dcps were used to
calculate production normalized flows for these plants. Because
these flows are consistent with the rate promulgated for copper,
lead, and zinc acid plants, the Agency decided not to revise the
BAT discharge rate and to use this rate for molybdenum acid
“plants. ‘ S

REGULATED POLLUTANT PARAMETERS

In 1mplement1ng the terms of the Consent Agreement in NRDC v.
Train, Op. Cit., and 33 U.S.C.cl314 (b)(2)(A and B) (1976), the
Agency placed particular emphasis on the priority pollutants. The
raw wastewater concentrations from individual operations and the
subcategory as a whole were examined to select certain pollutants
and pollutant parameters for consideration for limitation. This
examination and evaluation, presented in Section VI, concluded
that . 13 pollutants and pollutant parameters are present in
metallurgical acid plant wastewaters at concentrations that can
be effectively reduced by identified treatment technologies.
(Refer to Section VI.) ' '

However, the cost associated with analysis for - priority metal
pollutants has prompted EPA to develop an alternative method for
regulating and monitoring priority pollutant discharges from the
nonferrous metals manufacturing category. Rather than developing
specific mass effluent limitations and standards. for each of the
priority metals found in treatable concentrations in the raw
wastewaters from a given subcategory, the Agency is promulgating
effluent 1limitations only for those pollutants generated in the
greatest quantities as shown by the pollutant removal estimate
analysis. The Agency is promulgating effluent mass limitations
to control the discharge of five prlorlty metal pollutants
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present at all types of metallurgical acid plants. Since acid
plants are operated in conjunction with primary lead, primary
copper, primary molybdenum and primary zinc plants, the
pollutants selected for limitation in those subcategories are
selected for 1limitation in the metallurgical acid plants
subcategory. Therefore, certain regulated pollutants may not be
present at a specific acid plant. For example, arsenic may not
be found at primary zinc acid plants, but mass limitations are
established to control arsenic at primary copper acid plants.
The pollutants selected for specific limitation are listed below:

115. arsenic
118. cadmium
120.  copper
122. lead
128. zinc
_fluoride (molybdenum acid plants only)

molybdenum (molybdenum acid plants only)

By establishing limitations and standards for certain toxic metal
pollutants, dischargers are expected to attain the same degree of
control over prlorlty metal pollutants as they would have been
required to achieve had all the priority metal pollutants been
directly limited. :

This approach is Jjustified technically since the treatment
effectiveness concentrations used for 1lime precipitation and
sedimentation technology are based on optlmlzed treatment for
concomitant multiple metals removal. Thus, even though metals
have somewhat different theoretical solubilities, they will be
removed at very nearly the same rate in a lime precipitation and
sedimentation treatment system operated for multiple - metals
removal. Filtration as part of the technology basis is 1likewise
justified because this technology woves  metals non-
preferentially.

The priority metal pollutants arsenic, cadmium, copper, lead and

zinc are specifically 1limited to ensure the control of the
excluded priority metal pollutants. These pollutants are
indicators of the performance of the treatment technology.
Molybdenum is not considered to be an indicator pollutant and is
gspecifically limited only at molybdenum acid plants.

The following priority pollutants”are " Erom Timitation on
the basis that they are effectively controlled by the limitations
developed for arsenlc, cadmlum, copper, ‘lead and zinc:

114. _antlmony
119. chromium
123. mercury
124. nickel
125. selenium
126. silver
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EFFLUENT LIMITATIONS

The concentrations achievable by application of the BAT are
explained in Section VII of Vol. 1 and summarized there in Table
VIiI-21. The molybdenum treatment effectiveness values 1in that
table have been questioned by Petitioners and EPA has agreed in
a settlement agreement to temporarily suspend the molybdenum
limits pending the development of new data. '

The achievable concentrations (both one day maximum and monthly
average values) are multiplied by the BAT normalized discharge
rate for acid plant blowdown, 2,554 1/kkg (612.5 gallons/ton), to
calculate the mass of pollutant allowed to be discharged per mass
of 100 percent sulfuric acid production capacity. As discussed
in Section IV, 100 percent sulfuric acid capacity is used rather
than actual production. Use of capacity results in a better
correlation between the comparison of water usage rates when they
are production normalized. The results of these calculations in
milligrams of pollutant per kilogram of 100 percent sulfuric acid
production capacity represent the BAT effluent 1limitations and
- are presented in Table X-2 (page 1430) for the metallurgical acid
plant subcategory. Table X--2 also presents the discharge
allowances which would have been established for the unregulated
priority pollutants if they had been specifically regulated. This
information may be used by permit writers when developing permits
for combined wastes or when additional specific regulation of
these pollutants should become appropriate. v




Table X-1
POLLUTANT REMOVAL ESTIMATES FOR METALLURGICAL ACID PLANTS DIRECT DISCHARGERS

=

5|

5
TOTAL _ OPTION B OPTION B - OPTION C . OPTION C =
RAW WASTE - =DISCHARGED REMOVED ™ DISCHARGED REMOVED B

POLLUTANT (kg/yr) (kg/yr) (kg/yr) (kg/yr) (kg/yr) %

- @
Arsenlc 43,035.5 1,136.8 41,898.7 757.9 42,277.6 F; g

Cadmium 526.5 176.1 350.4 109.2 417.3 Y

Chromium 107.8 - 107.8 0.0 107.8 0.0 B

Lead 6,610.1 267.5 6,342.7 178.3 6,431.8 .

Mercury 315.9 133,7 182.2 80.2 235.7 >

Nickel 866.2 866.2 0.0 490.4 375.8 Q

Selenium 1,491.8 668.7 823.1 445.8 1,046.0 ;E;

Silver 255.7 222.9 32.8 156.0 99.7

Copper 12,786.5 1,292.8 11,493.7 869.3 11,917.2 oo
, Zinc 74,462.8 735.6 73,727.2 512.7 73,950.1 B
“TOTAL TOXIC METALS 140,458.8 5,608.1 134,850.7 3,707.6 136,751.2 %%??
::' ' TSS 438,753.7 26,748.0 412,005.7 5,795.4 432,958.3 'cnii
- ' TOTAL CONVENTIONALS 438,753.7 26,748.0 412,005.7 5,795.4 432,958.3 ,ggrg
- TOTAL POLLUTANTS 579,212.5 32,356.1 546,856.4 © 9,503.0 569,709.5 2
FLOW (1/yr) - 2,229,000,000 2,229,000,000 o

NOTE: TOTAL TOKIC METALS = Arsenic + Cadmium + Chromium + Lead + Mevcury + Nickel + Selenium + Silver + Copper
+ Zinc
TOTAL CONVENTIONALS = TSS
TOTAL POLLUTANTS = Total Toxic Metals + Total Conventionals

OPTION B = Lime Precipitation, Sedimentation, and In-process Flow Reduction

OPTION C = Option B, plus Sulfide Precipitation and Pressure Filtration Preliminary Treatment, and Multi-
media Filtration For One Copper Acid Plant

OPTION C = Option B, plus Sulfide Precipitation and Sedimentation, and Multimedia Filtration for Lead and
Zinc Acid Plants
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"TABLE X-2

BAT MASS LIMITATIONS FOR THE
METALLURGICAL ACID PLANTS SUBCATEGORY

Acid Plant Blowdown BAT

Poilutant or Maximum for Maximum for
pollutant property any one day - monthly average

mg/kg (1b/million lbs) of 100 percent
equivalent sulfuric acid capacity

Antimony 4,929 2,196
*Arsenic 3.550 1.583
*Cadmium _ 0.511 0.204

Chromium 0.945 0.383
*Copper : ‘ 3.269 N . 1.558
*Lead ’ - 0.715 o 0,332
Mercury ‘ 0.383 : 0.153
Nickel 1.405 0.945
- Selenium ‘ 2.094 - 0.945

Silver 0.741 : 0.306
*Zinc 1 2.605 1.073
*Fluoride~ 89.390 50.820
*Molybdenum Reserved Reserved

- *Regulated Pollutant

lror molybdenum acid plants only.
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METALLURGICAL ACID PLANT SUBCATEGORY SECT - XI
SECTION XI
. 'NEW SOURCE PERFORMANCE STANDARDS

The basis for new source performance standards (NSPS) under
Section 306 of the Act is the best available demonstrated
technology (BDT). New plants have the opportunity to design the
best and most efficient production processes and wastewater
treatment technologies without facing the added costs and
restrictions encountered 1in retrofitting an existing plant.
Therefore, Congress directed EPA to consider the best
demonstrated process changes, in-plant controls, and end-of-pipe
treatment technologies which reduce pollution to the maximum
extent feasible. . o z : »

This  section describes the technologies for treatment of
wastewater from new sources, and presents mass discharge
standards of regulated pollutants for NSPS based on the selected
treatment technology.

TECHNICAL APPROACH TQO BDT

All of the treatment technology options applicable to a new
source were previously considered for the BAT options. Three
options were considered for BDT for copper, lead, =zinc, and
molybdenum metallurgical acid plants. On March 18, 1985, the
Agency published a Notice of Data Availability which revised
these three options to include iron co-precipitation for
molybdenum acid plants to control discharge of molybdenum. The
options considered for BDT are identical to the BAT options
discussed in Section X. In-process flow reduction required under
Option B is based on a recycle ratio obtained by averaging
discharge rates from plants that recycled 86 percent or more of
their acid plant blowdown. The treatment technologies considered
for BDT are:

OPTION A

o Chemical precipitation and sedimentation
o Iron co-precipitation for molybdenum acid plants

OPTION B

o Chemical precipitation and sedimentation

0 In-process flow reduction

o Iron co-precipitation for molybdenum acid plants
OPTION C |

o Chemical precipitation and sedimentation
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In—process flow reductlon

Sulfide precipitation (and sedlmentatlon or pressure
filtration)

o Iron co-precipitation for molybdenum ‘acid plants

© Multimedia filtration

o
(o]

Partial or complete reuse or recycle of wastewater is an =

essential part of Options B and C. Reuse or recycle can precede
or follow end-of-pipe treatment. ‘

BDT OPTION SELECTION

EPA is promulgatlng that the best available demonstrated
technology for the metallurgical acid plants subcategory be equal
to BAT. The best demonstrated technology consists of 1lime

precipitation, sedimentation, in-process flow reduction, sulfide

precipitation, sedimentation or pressure filtration, iron
coprecipitation for molybdenum acid plants, and multimedia
filtration. EPA has not found that new plants could achieve any
additional flow reductlon beyond that proposed for BAT.

REGULATED POLLUTANT PARAMETERS

The Agency has no data that suggest that the pollutants found in
treatable concentrations in processes within new sources will be
any different than with existing sources. Accordlngly,
pollutants selected for specific limitation wunder NSPS, in _
accordance with the rationale of Sections VI and X, are identical
to those selected for BAT. The conventlonal "pollutant parameters
TSS and pH are also selected for llmltatlon.

NEW SOURCE PERFORMANCE STANDARDS

The promulgated NSPS dlscharge flow for acid plant blowdown is

the same as the promulgated BAT discharge flow. See Section X
for a discussion of the molybdenum treatment effectiveness value
and effluent limitations. The acid plant blowdown discharge flow
is 2,554 '/kkg (612 gallons/ton) The mass of pollutant allowed
to be dlscharged per mass of product is calculated by multiplying
the achievable treatment concentration (mg/l) by the normalized
wastewater discharge flow (l/kkg) The BDT achievable treatment
concentrations are identical to the. BAT . hievable treatmen
concentrations. New source performance standards, as determined
from the above procedure are shown in Table X1-1 (page 1437) for
the acid plant blowdown stream.
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TABLE XI-1

NSPS FOR THE METALLURGICAL ACID PLANT SUBCATEGORY

Acid Plant Blowdown NSPS

Pollutant or Maximum for Maximum for
pollutant property any one day monthly average

mg/kg (lb/million lbs) ofvloo percent
equivalent sulfuric acid capacity

Antimony ' 4.929 12.196

*Arsenic ' 3.550 ' 1.583
*Cadmium ‘ . 0.511 0.204
Chromium ' 0.945 0.383
*Copper 3.269 ' 1.558"
*Lead 0.715 0.332
Mercury . _ - 0.383 ' 0.153
Nickel '1.405 _ 0.945
Selenium ' 2 094 0.945
Silver 0.741 0.306
*Zinc 2.605 : 1.073
*Fluoridel 89.390 50.820
*Molybdenuml Reserved ~ Reserved
*TSS : 38.310 - 30.650

*pH Within the range of 7.5 to 10.0 at all times

*Regulated Pollutant

lror molybdenum acid plants only.
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SECTION XII

PRETREATMENT STANDARDS

3

Section 307(b) of the Act requires EPA to promulgate pretreatment
standards for existing sources (PSES), which must be achieved
within three years of promulgation. PSES are designed to prevent
.the discharge of pollutants which pass through, interfere with,
or are otherwise incompatible with the operation of publicly
owned treatment works (POTW). = The Clean Water Act of 1977
requires pretreatment for pollutants, such as heavy metals, that
limit POTW sludge management alternatives. Section 307(c) of the
Act requires EPA to promulgate pretreatment standards for new
sources - (PSNS) at the same time that it promulgates NSPS. New
indirect discharge facilities, 1like new direct discharge
facilities, have the opportunity to incorporate the best
available demonstrated technologies, including process changes,
in-plant controls, and end-of-pipe treatment technologies, and to
use plant site selection to ensure adequate treatment system
installation. Pretreatment standards are to be technology-based,
analogous to the best available technology for removal of toxic
pollutants. : ‘

This section describes the control and treatment technologies for
pretreatment of process wastewaters from existing sources and new
sources in the metallurgical acid plant subcategories.
Pretreatment standards for regulated pollutants are presented
based on the selected control and treatment technology.

TECHNICAL APPROACH TO PRETREATMENT

Before proposing pretreatment standards, the Agency examines
whether the pollutants discharged by the industry pass through
the POTW or interfere with the POTW operation .or its chosen
sludge disposal practices. In determining whether pollutants
pass through a well-operated POTW, achieving secondary treatment,
the Agency compares the percentage of a pollutant removed by POTW
with the percentage removed by direct dischargers applying the
-best available technology economically achievable. A pollutant
is deemed . to pass through the POTW when the average percentage
removed nationwide by well-operated POTW meeting secondary
treatment requirements, 1is less than the percentage removed by
direct dischargers complying with BAT effluent limitations
guidelines for that pollutant. (See generally, 46 Fed. Reg. at
9415-16 (January 28, 1981).) : : ‘

This definition of pass through satisfies two competing
objectives set by Congress: (1) that standards for indirect
dischargers be equivalent to standards for direct dischargers,
while at the same time, (2) that the treatment capability and
performance of the POTW be recognized and taken into account in
regulating the discharge of pollutants from indirect dischargers.
The Agency compares percentage removal rather than the mass or

t
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concentration of pollutants discharged because the latter would
not take into account the mass of pollutants discharged to the
POTW from non-industrial sources nor the dilution of the
pollutants in the POTW effluent to lower concentrations due to
the addltlon of 1arge amounts of non—lndustrlal wastewater.

“PRETREATMENT STANDARDS FOR EXISTING AND NEW SOURCES

Options for pretreatment of wastewaters are based on increasing
the effectiveness of end-of-pipe treatment technologies. All

“inplant changes and applicable end-of-plpe treatment processes

have been discussed previously in Sections X and XI. The
treatment options for PSES and PSNS are the same as the options
discussed in Section X. A description of each option is presented
in Section X.

Treatment technologies used for the PSES and PSNS options are:

Ogtlon éh

o Chemical PrEClpltatlon and sedimentation
o Iron co—preclpltatlon for molybdenum aciad plants

Option B

o Chem}cal prec1p1tatlon and sedimentation

o In-process flow reduction
o Iron co-precipitation for molybdenum acid plants

Option C

Chemical precipitation and sedimentation

In-process flow reduction

Sulfide precipitation (and sedlmentatlon or pressure
- filtration) e
o 1Iron co-precipitation for molybdenum acid plants
o Multimedia filtration =

000

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

The industry cost and pollutant removal estimates of each
treatment option were used to determine the most cost-effective
option.  The methodology applied in calculating pollutant
reduction benefits and plant compliance costs is discussed in
Section X.“‘ o ‘

Table XII l (page 1443) shows the pollutant removal estlmates for
the one indirect discharger. Compliance costs are presented in
Table VIII 2 (page 1414)

PSES AND PSNS OPTION SELECTION

EPA did not propose PSES for metallurglcal ac1d plants in the
proposed rulemaklng for nonferrous metals manufacturing even
though there is one existing indirect discharging metallurgical
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acid plant. At proposal, it was estimated that this  plant
currently discharged less pollutants than would be allowed under
PSES because its wastewater dlscharge rate was much less than
that allowed. The revised removal estimates, however, . indicate
that the PSES technology will remove 367 kg/yr of priority metals
over current discharge estimates. The Agency has, ‘therefore,
decided to promulgate PSES for metallurg1cal acid plants.

EPA is promulgating PSES equal to BAT for this subcategory.
Promulgation of PSES for the metallurgical acid plant subcategory
will prevent pass-through - of cadmium and =zinc. The revised.
pollutant removal estimates indicate that PSES will remove 12,400
kg/yr of the priority metals generated. . The final . PSES.
limitations will remove 330 kg/yr priority pollutants over the
intermediate option, which lacks filtration. Since both options
are economlcally achievable and both prevent pass-through, the
Agency is promulgating PSES equal to BAT.  Implementation of the
promulgated PSES will result in an estimated capital cost of
$0.161 million (March, 1982 dollars) and an estlmated annual cost\
of $0.085 million (March, 1982 dollars).

The technology basis ‘for promulgated PSNS is 1dentlcal to " NSPS
and BAT, which are based on lime precipitation,  sedimentation,

in-process flow reduction, sulfide preCLpitation and
sedimentation, iron co-precipitation for molybdenum acid plants,
and multimedia filtration. . EPA has not . identified any

demonstrated technology that provides better pollutant , removal
than PSNS technology. The wastewater discharge rate for the acid
plant blowdown stream is the same for PSNS and BAT. The Agency
believes that no additional flow reduction is feasible for new.
sources because the only other flow reduction technology, reverse
osmosis, is not demonstrated nor is it clearly transferable to
. the nonferrous metals manufacturing category.

REGULATED POLLUTANT PARAMETERS

The pollutants selected for 11m1tat10n under PSES' are cadmlum and
zinc. Since the one indirect discharging metallurgical acid
plant is found at a prlmary zinc facility, only those pollutants
associated with primary zinc were evaluated for - pass-through.
This analysis indicated that copper and lead would not pass -
through a well-operated POTW with secondary treatment. With PSES
technology, it was estimated-that 33 percent of the pollutants
would be removed. A POTW, however, would remove 58 percent of
the copper and 48 percent of the lead.

Metals -may be toxic to the biological system, pass through
largely untreated, or limit sludge management alternatives due to
the metals that are removed with the sludge. PSES prevent the
pass—through of cadmium and zinc. ' ‘

Pollutants selected for limitation under PSNS, in accordance with
the rationale of 'Sections VI and X, are identical to those
selected for specific limitation for BAT. PSNS prevent the pass-
through of arsenic, cadmium, copper, lead, zinc, molybdenum and
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fluoride.

PRETREATMENT STANDARDS

The PSES and PSNS dlscharge flow for acid plant ‘blowdown is the
. same as the BAT discharge flow of 2,554 liters per metric ton
(612.5 gallons/ton) of 100-percent sulfuric acid capacity. See
Section X for a discussion of the molybdenum treatment
effectiveness value and effluent limitation. The mass of
pollutant allowed to be discharged per mass of product is
calculated by multiplying the achievable treatment concentration
(mg/1) by the normalized wastewater discharge flow (1/kkg). The
PSES and PSNS achievable treatment concentrations are identical
to BAT and NSPS achievable treatment concentrations and are
presented in Table VII-21 of Vol. 1. Pretreatment standards for
existing and new sources, as determined from the above procedure
are shown in Tables X11-2 and XII-3 for the acid plant blowdown
stream.

Mass-based standards are promulgated for the metallurgical acid
plant subcategory to ensure that the standards are achieved by
means of pollutant removal rather than by dilution. They are
particularly important since the standards are based upon flow
reduction; pollutant limitations associated with flow reduction
cannot be measured by any other way but as a reduction of mass
discharged.
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Table XII-1

POLLUTANT REMOVAL ESTIMATES FOR METALLURGICAL ACID PLANTS INDIRECT DISCHARGERS

%

TOTAL OPTION B OPTION B * OPTION € OPTION C
: ‘ RAW WASTE DISCHARGED REMOVED DISCHARGED REMOVED
POLLUTANT (kg/yr) (kg/yr) (kg/yr) (kg/yr) (kg/yr)

Arsenic 3,893.0 _ 3,814.6
Cadmium 47.6 0.0
Chromium 0.0
Lead 57

Mercury 1
Nickel
Selenium
Silver *
Copper . . 1,067.5
Zine 6,736.0 6,536.2

TOTAL TOXIC METALS 12,706.0 12,1138 258.0 12,448.0
TSS 19,690.0 37,845.6 . 199.6 139,290.4

N

3,840.8
40.1
0.0
585.7
23.0
44.5
104.2
12.4
1,096.7

6,700.6
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TOTAL CONVENTIONALS 39,690.0 1,844.4 - 37,845.6 - - 399.6 - 39,290.4
TOTAL POLLUTANTS 52,396.0 ’ -2,436.6 49,959.4 657.6 “51,738.4
FLOW (1/yr) 153,700,000 153,700,000

TOTAL TOXIC METALS = Arsenic + Cadmium + Chromium + Lead + Mercury + Nickel + Selenium + Silver + Copper
+ Zinc '

TOTAL CONVENTIONALS = TSS

TOTAL POLLUTANTS = Total Toxic Metals + Total Conventionals

OPTION B = Lime Precipitation, Sedimentatlion, and In-process Flow Reduction

OPTION C = Option B, plus Sulfide Precipitation and Pressure Filtration Preliminary Treatment, and Multi-
media Filtration for One Copper Acid Plant

OPTION C = Option B, plus Sulfide Precipitation and Sedimentation, and Multiwedia Filtration for Lead and
Zinc Acid Plants - .
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METALLURGICAL ACID PLANT 'SUBCATEG
TABLE XI1-2

' PSES FOR THE METALLURGICAL ACID PLANT SUBCATEGORY

Acid Plant Blowdown PSES

Pollutant — Maximum For ~ Maximum For
or Pollutant Property Any One Day ‘Monthly Average

mg/kg (lbs/million 1bs) of 100 percent sulfuric acid
capacity

Cadmium l “ 0.511“” T 0,204
Zinc 2.605 W 1.073
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TABLE XII;3

PSNS FOR THE METALLURGICAL ACID PLANT SUBCATEGORY

Acid Plant Blowdown PSNS

Pollutant or , Maximum for - Maximum for
pollutant property any one day -monthly average : =

mg/kg (lb/million 1lbs) of 100 percent
equivalent sulfuric acid capacity

Antimony ‘ 4.929 ’ 2.196
- *Arsenic - 3.550 1.583
*Cadmium 0.511 ' 0.204
Chromium , 0.945 0.383
*Copper 3.269 v - 1.558
*Lead 0.715 , 0.332
Mercury 0.383 0.153
Nickel 1.405 ' 0.945
Selenium 2.094 0.945
Silver : 0.741 - 0.306
*Zinc - 2.605 ©1.073
*Fluoridel ~ 89.390 : 50.820
*Molybdenum! Reserved ‘Reserved

*Regulated Pollutant

lror molybdenum acid plants only.
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'SECTION XIII

BEST CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY

EPA is not promulgating best conventional pollutant control
technology (BCT) for the metallurgical acid plants at this time.
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