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ORGANIZATION OF THIS DOCUMENT

This development document for the nonferrous metals manufacturing
category consists of a general development document which
considers the general and overall aspects of the regulation and
31 subcategory specific supplements. These parts are organized
into 10 volumes as listed below.

The information in the general document and in the supplements is
organized by sections with the same type of information reported
in the same section of each part. Hence to find information on
any specific aspect of the category one would need only look in
the same section of the general document and the specific
supplements of interest.

The ten volumes contain contain the following subjects:
Volume I General Development Document

Volume II Bauxite Refining
Primary Aluminum Smelting
Secondary Aluminum Smelting

volume III Primary Copper Smelting
Primary Electrolytic Copper Refining
Secondary Copper Refining
Metallurgical Acid Plants

Volume IV Primary Zinc
Primary Lead
Secondary Lead
Primary Antimony

Volume V Primary Precious Metals and Mercury
Secondary Precious Metals
Secondary Silver
Secondary Mercury

Volume VI Primary Tungsten
Secondary Tungsten and Cobalt
Primary Molybdenum and Rhenium
Secondary Molybdenum and Vanadium

Volume VII Primary Beryllium
Primary Nickel and Cobalt
Secondary Nickel
Secondary Tin

Volume VIII Primary Columbium and Tantalum
Secondary Tantalum
Secondary Uranium

Volume IX Primary and Secondary Titanium
Primary Zirconium and Hafnium

Volume X Primary and Secondary Germanium and Gallium
Primary Rare Earth Metals
Secondary Indium
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PRIMARY ZINC SUBCATEGORY SECT — I

SECTION I

SUMMARY

On February 27, 1975, EPA promulgated technology-based effluent
limitations and performance standards for the  primary zinc
subcategory = of the Nonferrous Metals Manufacturing Point Source
Category. On March 8, 1984, EPA promulgated amendments to the
effluent 'limitations and standards for this subcategory pursuant
to the provisions 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. This subcategory regulatlon includes BFT, BAT, NSPS,
'PSES and PSNS.

The primary zinc subcategory is comprised of nine plants. Of the
nine plants, three discharge directly to rivers, lakes, or
streams; one discharges to a publicly owned treatment works
(POTW); and five achieve zero discharge of process wastewater.

EPA first studied the primary zinc subcategory to determine
whether differences in raw materials, final products,
manufacturing processes, equipment, age and size 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
effldent 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. '

Several distinct control and treatment technologjes (both in-
plant and end-of-pipe) applicable to the primary zinc subcategory
were identified. The Agency analyzed both historical 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 wused by the Agency to estimate the Iimpact of
implementing the wvarious options in the industry. 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 and Standards for the
Nonferrous émelting and Refining Industry.
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-

Based on consideration of the above factors, EPA identified
various control and treatment technologies which formed the basis
for BPT 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 has built upon the BPT basis by adding in-
process control technologies which include recycle of process
water from air pollution control and metal contact cooling waste
streams. Filtration is added as an effluent polishing step to
the end-of-pipe treatment scheme. Sulfide precipitation and
sedimentation technology is included after lime precipitation and
sedimentation to achieve the performance by application of 1lime,
settle, and filtration technology. To meet the BAT effluent
limitations based on this technology, the primary zinc
subcategory is estimated to incur a capital cost of $0.457
million (1982 dollars) and an annual cost of $0.236 million (1982
dollars).

The best demonstrated technology (BDT), which is the technical
basis of NSPS, 1is 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.

EPA did not propose pretreatment standards for existing sources
(PSES) for the primary zinc subcategory. Since that time, the
Agency has learned that one primary zinc plant previously thought
to be a zero discharger is actually an indirect discharger.
There fore, the Agency is promulgating PSES for the primary zinc -
sub- category based on the BAT model technology and flow
allowances. The technology basis is in-process flow reduction,
lime precipitation and sedimentation, sulfide precipitation and
sedimentation, and multimedia filtration.

The technology basis for pretreatment standards for new sources
(PSNS) 1is the best demonstrated technology, and the PSNS are
identical to NSPS for all building blocks.
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PRIMARY ZINC SUBCATEGORY SECT - II

SECTION II

CONCLUSIONS

EPA- has divided the primary zinc subcategory  into eighf
subdivisions or building blocks for the purpose of effluent
limitations and standards. These building blocks are:

Zinc reduction furnace wet air pollution control,
Preleach of zinc concentrates,

Leaching wet air pollution control,

Electrolyte bleed,

Cathode and anode wash wastewater,

Casting wet air pollution control,

Casting contact cooling, and

Cadmium plant wastewater.

SQOMmMoOoQLOQTo
et Ns? P it St o s Naea?

EPA promulgated BPT and BAT effluent limitations for the primary
zinc subcategory on February 27, 1975 as Subpart H of 40 CFR Part
421. At this time, EPA is not promulgating any modifications to
BPT effluent limitations. The effluent limitations and standards. -
apply to discharges resulting from the production of primary zinc
by either electrolytic of pyrolytic means. BPT was 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:

Effluent Limitations

_ Average of Daily Values
Effluent Maximum for for 30 Consecutive
Characteristic : Any One Day Days Shall Not Exceed

Metric Units (kg/kkg of product)
English Units (1b/1,000 1b of product)

0.42 - 0.21
1.6 x 10-3 8 x 10-4
0.008 0.004

0.08 0.04

0.08 ©0.04
Within the range of 6.0 to 9.0
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-

EPA is modifying the BAT effluent 1limitations to take into

account the  pollutant concentrations achievable by the
“application of 1lime precipitation and sedimentation, sulfide
precipitation and sedimentation, multimedia filtration

technology, and in-process flow reduction control methods. The
following BAT effluent limitations are promulgated for existing
sources:

(a) Zinc Reduction Furnace Wet Air Pollution Control BAT

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

Metric Units - mg/kg of zinc reduced
English Units - lbs/million 1lbs of zinc reduced

Cadmium 0.334 0.134
Copper ‘ : 2.135 1.018
Lead 0.467 0.217
Zinc 1.702 0.701

(b) Preleach of Zinc Concentrates BAT

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

Metric Units -~ mg/kg of concentrate leached
English Units - lbs/million 1lbs of concentrate leached

Cadmium 0.180 0.072
Copper 1.153 0.550 -
Lead 0.252 0.117
Zinc ' 0.919 0.378
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(c) Leaching Wet Air Pollution Control BAT

Pollutant or - , Maximum for Maximum for
Pollutant Property o i Any One Day . Monthly Average

Metric Units - mg/kg of zinc processed through leaching
English Units - lbs/million lbs of zinc processed through

leaching
Cadmium 0 0
Copper 0 0
Lead 0 0
Zinc 0 0
(d) Electrolyte Bleed Wastewater BAT
Pollutant or Maximum for Maximum for
Pollutant Property . Any One Day 'Monthly Average

Metric Units - mg/kg of cathode zinc produced
English Units - lbs/million lbs of cathode zinc produced

Cadmium 0.086 f 0.035
Copper 0.553 0.264
Lead 0.121 : 0.056

Zinc : 0.441 0.182
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(e) Cathode and Anode Wash Wastewater BAT

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

Metric Units - mg/kg of cathode zine¢ produced
English Units - lbs/million 1lbs of cathode zinc produced

Cadmium 0.150 0.060
Copper 0.961 0.458
Lead 0.210 0.098
Zinc 0.766 0.315

(£f) Casting Wet Air Pollution Control BAT

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

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

Cadmium 0.051 0.021
Copper 0.329 0.157
Lead 0.072 0.033
Zinc 0.262 0.108

1466




PRIMARY ZINC SUBCATEGORY SECT ~ II

(g) Casting Contact Cooling BAT

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

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

Cadmium i 0.036 ‘ 0.014
Copper . . 0.232 0.110
Lead ‘ ' 0.051 ‘ 0.024

Zinc ‘ 0.185 j 0.076

(h) Cadmium Plant Wastewater BAT

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

Metric Units - mg/kg of cadmium produced
English Units - lbs/million lbs of cadmium produced

Cadmium 1.234 0.494
Copper ‘ , 7.899 - 3.765
Lead ‘ 1.728 : 0.802
Zinc 6.295 2.592

NSPS  are promulgated based on the performance achievable by the
application of 1lime precipitation, sedimentation, sulfide
precipitation, sedimentation, and multimedia filtration
technology and in-process flow reduction control methods. The
following effluent standards are promulgated for new sources:
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(a) Zinc Reduction Furnace Wet Air Pollution Control NSPS

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

Metric Units - mg/kg of zinc reduced
English Units - lbs/million 1lbs of zinc reduced

Cadmium 0.334 0.134
Copper 2.135 1.018
Lead 0.467 ‘ 0.217
Zinc 1.702 0.701
TSS 25.020 20.020
pPH Within the range of 7.0 to 10.0

at all times

(b) Preleach of Zinc Concentrates NSPS

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

Metric Units - mg/kg of concentrate leached
English Units - lbs/million lbs of concentrate leached

Cadmium 0.180 0.072
Copper 1.153 0.550
Lead , 0.252 . 0.117
Zinc 0.919 0.378
TSS 13.520 : 10.810
pH Within the range of 7.0 to 10.0

at all times
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(c) Leaching Wet Air Pollution Control NSPS

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

Metric Units - mg/kg of zinc processed through' leaching
English Units -~ lbs/million 1lbs of zinc processed through

leaching
Cadmium 0 0
Copper 0 0
Lead 0 0
Zinc 0 0
TSS 0 0

pH Within the range of 7.0 to lO 0
. at all times

(d) Electrolyte Bleed Wastewater NSPS

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

Metric Units - mg/kg of cathode zinc produced
English Units - 1lbs/million 1bs of cathode zinc produced

Cadmium 0.086 - 0.035
Copper 0.553 0.264
Lead 0.121 . 0.056
Zinc ‘ 0.441 - 0.182
TSS ‘ 6.480 5.184
pH 7 Within the range of 7.0 to 10.0.

at all time;
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(e) Cathode and Anode Wash Wastewater NSPS

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

Metric Units - mg/kg of cathode zinc produced
English Units - 1lbs/million lbs of cathode zinc produced

Cadmium 0.150 0.060
Copper 0.961 0.458
Lead 0.210 0.098
Zinc 0.766 0.315
TSS 11.270 9.012
pH Within the range of 7.0 to 10.0

at all times

() Casting Wet Air Pollution Control NSPS

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

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

Cadmium 0.051 0.021
Copper 0.329 0.157
Lead ' 0.072 0.033
Zinc '0.262 0.108
TSS i ‘ 3.855 3.084
pH Within the range of 7.0 to 10.0 .

at all times
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{g) Casting Contact Cooling NSPS

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

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

Cadmium : 0.036 f 0.014
Copper , : 0.232 § 0.110
Lead 0.051 . 0.024
Zinc " 0.185 .~ 0.076
TSS , 2.715 S 2.172
PH Within the range of 7.0 to 10.0

at all times

(h) Cadmium Plant Wastewater NSPS

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

Metric Units - mg/kg of cadmium produced
English Units - lbs/million lbs of cadmium produced

Cadmium ‘ 1.234 - 0.494
Copper ‘ 7.899 ‘ 3.765
Lead 1.728 .. 0.802
Zinc 6.295 | 2.592
TSS - 92.570 ' 74.050

PH . ‘ . Within the range of 7.0 to 10.0 -
. , ‘ ' : at all times

PSES are promulgated based on the performance achievable by . the
application. of 1lime precipitation and sedimentation, sulfide
precipitation and sedimentation, multimedia filtration
technology, and in-process flow reduction control methods. The
following pretreatment standards are promulgated for new sources:
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PRIMARY ZINC SUBCATEGORY SECT - II

(a) Zinc Reduction Furnace Wet Air Pollution Control PSES

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

Metric Units - mg/kg of zinc reduced
English Units - 1lbs/million lbs of zinc reduced

Cadmium 0.334 0.134
Zinc 1.702 0.701

(b) Preleach of Zinc Concentrates PSES

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

Metric Units - mg/kg of concentrate leached
English Units - lbg/million lbs of concentrate leached

Cadmium 0.180 0.072
Zinc 0.919 0.378

(c) Leaching Wet Air Pollution Control PSES

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

, Metric Units - mg/kg of zinc processed through leaching
English Units - 1lb/million lbs of zinc processed through leaching

Cadmium 0.000 0.000
Zinc 0.000 . 0.000

1472




PRIMARY ZINC SUBCATEGORY SECT - II

(d) Electrolyte Bleed Wastewater PSES

‘Pollutant or | Maximum For Maximum for
Pollutant Property ’ ) Any One Day Monthly Average

Metric Units ~ mg/kg of cathode zinc prdduced
English Units - 1b/million lbs of cathode zirnc produced

Cadmium 0.086 0.035
Zinc 0.441 0.182

(e) Cathode and Anode Wash Wastewater PSES

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

Metric Units - mg/kg of cathode zinc produced
English Unite - lb/million 1lbs of cathode zinc produced

Cadmium 4 0.150 - 0.060
Zinc 0.766 ! 0.315

(£) Casting Wet Air Pollution Control PSES

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

Metric Units - mg/kg of zinc cast.
English Units - 1lb/million 1lbs of =zinc cast

Cadmium 0.051 0.021
Zinc 0.262 ‘ 0.108
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(g) Casting Contact Cooling PSES

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

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

Cadmium 0.036 0.014
Zinc 0.185 0.076

(h) Cadmium Plant Wastewater PSES

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

Metric Units - mg/kg of cadmium produced
English Units - lbs/million 1lbs of cadmium produced

Cadmium 1.234 0.494
Zinc 6.295 2.592

PSNS are promulgated based on the performance achievable by the
application of 1lime precipitation and sedimentation, sulfide
precipitation and sedimentation, multimedia filtration
technology, and in-process flow reduction control methods. The
following pretreatment standards are promulgated for new sources:

(a) Zinc Reduction Furnace Wet Air Pollution Control PSNS

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

Metric Units - mg/kg of zinc reduced
English Units -~ lbs/million 1lbs of zinc reduced

Cadmium 0.334 0.134
Zinc 1.702 0.701
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(b) Preleach of Zinc Concentrates PSNS ‘ o

[

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

‘Metric Units - mg/kg of concentrate leached
English Units - lbs/million lbs of concentrate leached

Cadmium 0.180 0.072.
Zinc 0.919 ' 0.378

(c) Leaching‘Wet Air Pollution Control PSNS

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

Metric Units - mg/kg of zinc processed through leaching
English Units - 1lbs/million 1lbs of zinc processed through
leaching ‘

Cadmium 0 ? 0
Zinc 0 -0

(d) Electrolyte Bleed Wastewater PSNS

|
t

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

Metric Units - mg/kg of cathode zinc produced
English Units - lb/million 1lbs of cathode zinc produced

Cadmium ' 0.086 . 0.035
Zinc 0.441 ' . 0.182
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(e} Cathode and Anode Wash Wastewater PSNS

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

Metric Units - mg/kg of cathode zinc produced
English Units - lbs/million 1lbs of cathode zinc produced

Cadmium 0.150 0.060
Zinc 0.766 0.315

(£) Casting Wet Air Pollution Control PSNS

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

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

Cadmium . 0.051 . 0.021
Zinc 0.262 6.108

(9) Casting Contact Cooling NSPS

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

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

Cadmium 0.036 0.014
Zinc 0.185 0.076
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(h) Cadmium Plant Wastewater PSNS

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

Metric Units - mg/kg of cadmium produced
English Units - lbs/million l1lbs of cadmium produced

Cadmium | 1.234 0.494
Zinc o ' 6.295 2.592
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SECTION III

INDUSTRY PROFILE

This section of the primary zinc supplement describes the raw
materials and processes used in producing primary zinc and
presents a profile of the primary zinc plants identified in this
study. : :

DESCRIPTION OF PRIMARY ZINC PRODUCTION

There are two 2zinc production processes; pyrolytic and
electrolytic. The pyrolytic process involves the roasting of
zinc concentrates followed by preparation of the roasting calcine
for reduction in either electrothermic or vertical retort
furnaces. The electrolytic process also involves roasting
followed by leaching and electrolytic precipitation. At the
present time, four plants use the electrolytic process and one
uses the pyrolytic process. Three other plants produce =zinc
oxide pyrolytically. One of the three plants purifies zinc oxide
intermediates produced at another facility. The ninth plant
currently operating in the subcategory produces only cadmium from
baghouse dust collected at other facilities.

There are a number of by-products associated with the production
of =zinc. Cadmium and sulfuric acid are the two major by-
products. Currently, six zinc plants have sulfuric acid plants
and cadmium plants on site. (For further discussion of acid
plants, refer to the Metallurgical Acid Plants Subcategory
Supplement}).

RAW MATERIALS

The principal raw material used to produce zinc 1is zinc ore
concentrate. More than two-thirds of the =zinc concentrate
produced in the United States is recovered as a co-product from
lead and copper oresg; slightly less than one-~third originates
from zinc ores.

ELECTROLYTIC ZINC PRODUCTION

Figure III-1 (page 1489) presents a general flow diagram of .the
electrolytic zinc production process. The primary steps involved
in this process are:

1. Roasting,

2. Leaching,

3. Purification,

4., Electrolytic precipitation, and
5. Cathode melting and casting.

Prior to roasting, magnesium may be removed from high-magnesia
concentrates by preleaching with weak sulfuric acid. This is
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done to prevent the build-up of magnesium in the electrolyte.
Currently, two of the four electrolytic plants leach prior to
roasting. One of the two reports a wastewater stream resulting
from the leaching process. The second plant currently is not
operating the process. The build-up of magnesium in the
electrolyte also can be alleviated by bleeding spent electrolyte
from the electrolytic precipitation process. One plant practices
this method of magnesium removal. The spent electrolyte is sent
to treatment. From the available data, it appears that the
fourth electrolytic plant does not operate a distinct step for
removing magnesium.

Roasting the =zinc concentrates prior to leaching converts the
zinc sulfide present in the concentrates to zinc oxide and sulfur
dioxide. The chemical reaction for this process is:

ZnS + 307 = ZnO + SO3 (1)

Zinc oxide is more amenable to leaching than zinc sulfide. The
zinc concentrates are roasted in multiple hearth, flash, and
fluid bed roasters. All four of the plants that produce zinc
electrolytically use fluid bed roasters. The exhaust gases from
the roasters are conditioned by dust collection equipment prior
to entering an acid plant where the sulfur dioxide is converted
to sulfuric acid. Wastewater produced by the conditioning of
roaster off-gases is considered part of the acid plant.

The zinc oxide calcines from the roaster may be finely ground in
a ball mill and charged to the 1leaching process. Spent
electrolyte containing sulfuric acid and residual zinc sulfate,
and make up sulfuric acid are added to the process as the
solvent. The spent electrolyte is recycled from the electrolytic
precipitation cells which follow. The acid dissolves the 2ZnO
present 1in the calcines. The chemical reaction for this process
is:

ZnO + HpSOl4s = ZnSO4 + H0 (2)

Through careful control of pH, the various impurities present in
the calcines such as iron, silica, arsenic, and antimony are
converted to insoluble hydroxides and oxides. These 1insoluble
impurities become part of the underflow and can be processed
further to recover residual =zinc. Following residual zinc
recovery, the final residue containing lead and precious metals
is usually sent to a lead smelter.

Cadmium and a portion of the copper present in the calcine are
dissolved along with zinc and leave the leaching process as part
of the overflow. Because ‘an acid is used as the solvent, air
pollution control may be necessary to control air emissions from
the 1leaching process. Three plants report the use of wet
scrubbers to control the air emissions. The scrubber 1liquor
produced by these scrubbers is a source of wastewater.

After 1leaching, the overflow is filtered to remove suspended
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solids and then purified. The purpose of the purification
process 1is to remove copper and cadmium from solution. Lesser
impurities such as cobalt, germanium, arsenic, and antimony must
also be removed. Purification must be extremely efficient
- because even minute quantities of impurity metals adversely
affect the electrolytic precipitation process. Purification is
accomplished by adding zinc dust, which precipitates the copper,
cadmium, and lesser impurities by replacement. By adding zinc
dust in multiple stages, it 1is possible to make rough
separations, such as a high-copper precipitate and a high cadmium
precipitate, while precipitating impurities. The cadmium
precipitate is sent to a cadmium plant. Copper precipitate may
be releached with spent electrolyte to remove zinc, and then be
sent to a copper refinery.

‘The purified zinc sulfate solution from the leaching process is
‘now ready for electrolytic precipitation. The electrolytic
precipitation process is carried out in a tankhouse containing 50
to 250 tanks. Each tank contains a number of alternate anodes
and cathodes. The zinc containing electrolyte flows slowly from
tank to tank. Zinc is deposited from solution onto the cathodes
until the deposit attains the required thickness. The cathodes
are then removed for zinc stripping. Wastewater is generated by
washing the cathode zinc prior to casting. The spent electrolyte.
is sent to the leaching process where it is used as the solvent.
One plant bleeds some of the spent electrolyte to treatment as a
means of controlling magnesium build-up in the circuit.

The cathode sheets are melted in an electric furnace prior to
casting. Fumes and dust from this process are usually collected
in a baghouse, however one plant uses a scrubber to collect these
emissions. The scrubber 1liquor produced is another. source of
wastewater. ‘ )

. After melting, the molten zinc is cast into ingots, sows, slabs,
or other shapes. The contact cooling water used in casting is a
source of wastewater.

PYROLYTIC ZINC PRODUCTION

Figure 1III-2 (page 1490) presents a general flow diagram of the
pyrolytic zinc production process. The primary steps involved in
this process are:

1. Roasting,

2. Sintering,

3. Reduction, and
4. Refining. '

Three plants process zinc concentrates pyrolytically. Two of the
plants use rotary concentrate dryers ahead of the roasters for
moisture content adjustment of the concentrate. Venturi
scrubbers are used to clean the gaseous emissions from these
dryers. The liquor produced by these scrubbers is a potential
source of wastewater.
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After drying, the =zinc concentrates are fed to the roasting
plant. Zinc concentrates currently used consist of zinc sulfide
(ZnS) or franklinite (ZnFe04). Two plants roast zinc sulfide
and the third plant roasts franklinite. In the two plants
processing zinc sulfide, roasting converts the ZnS present in the
concentrates to ZnO and SOj. More than 90 percent of the sulfur
is removed 1in the roasters, however, it is not necessary to
remove all the sulfur since the sintering process which follows
will consume the remaining sulfur. Roasting also volatizes the
cadmium and lead impurities present in the concentrates. The
gaseous emissions from roasting pass through dust collection
equipment before entering an acid plant where SO2 is converted to
sulfuric acid. Both pyrolytic plants processing zinc sulfide use
dry collection equipment to condition the roaster off-gases. The
pyrolytic plant that roasts franklinite does not currently
operate its acid plant because franklinite does not contain
sulfur. Roasting converts the franklinite to zinc oxide.

The roasting may be accomplished in flash, multiple hearth, or
fluid bed roasters. One plant uses a fluid bed roaster, one
plant uses flash roasters, and the third plant uses all three.
Because of the high temperatures associated with the - off-gases,

waste heat boilers may be used to conserve energy. Two of the
three pyrolytic plants with roasters produce zinc oxide as their
final product. A fourth pyrolytic plant processes the calcine

from another pyrolytic plant to produce high-purity zinc oxide.

Calcine from the roasters along with baghouse or electrostatic
precipitator dusts, various residues, zinc oxide materials, and
return portions for resintering make up the feed for sintering.
This feed is mixed with coke and a small portion of silica sand.
The silica is added for structural strength, and is pelletized to
assure a uniform, permeable bed for sintering. Sintering is a
heating process that agglomerates the small feed particles into a
granular form without melting. One plant currently practices
sintering. Sintering removes the remaining sulfur from the
calcine along with as much as 90 percent of the cadmium and 70
percent of the lead. Sulfur is oxidized to SO3, while cadmium
and lead are volatilized. The one plant with sintering uses air
pollution control on its sintering machines. This plant wuses
three electrostatic precipitators and one fabric filter bag
collector in parallel. The electrostatic precipitators are
preceded by spray chambers. The spray chamber water is recycled
with a bleed stream used at the sinter plant in the pelletizing
process. After pelletizing, some of this water is discharged.

The product from the sintering plant is now ready for reduction.
The reduction process is accomplished in either electrothermic or
vertical retort furnaces. The one plant with a sintering
operation uses electrothermic furnaces. In the electrothermic
furnaces, preheated coke and sinter, along with miscellaneous
zinc bearing products are fed to the furnace. Vertical retort
furnaces could also be used. The vertical retort furnaces
require the sinter to be ground, mixed with pulverized coal,
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clay, moisture, a binder, and then briquetted. In both furnaces
the zinc oxide is reduced by carbon to metallic zinc and carbon:
monoxide. The chemical reactions for this process are:

ZnO0 + CO = Zn(vapor) + COs (3)
+  COp + C = 2CO ' (4)
ZnO + C = Zn + CO : ‘ (5)

The zinc vaporizes and is collected in a condensing device. A
wet scrubber in combination with a baghouse is used to rid the
carbon monoxide stream of entrained solids. The plant with this
scrubber practices extensive recycle of the scrubber liguor. Blue
powder, a mixture of metallic =zinc and =zinc oxide, is
-periodically collected as a scrubbing or baghouse residue. This
material is recycled.

The condensed =zinc metal may be purified by liguation or
redistillation. In ligquation, the metal is allowed to cool to
just above the melting point of zinc. At this temperature, any
lead and iron present in amounts exceeding their solubility in
zinc separate by precipitation and can be removed mechanically.
Redistillation involves the use of dual fractionating columns to
separate the zinc from cadmium, iron, and lead impurities. Zinc
and cadmium are vaporized in the first column while the iron and
lead remain liquid. The zinc and cadmium vapors are condensed
and then fed to the second fractionating column, where =zinc
remains as a liquid while the cadmium vaporizes. Cadmium vapors
are condensed to produce a cadmium-zinc alloy containing
approximately 15 percent cadmium. The high-grade =zinc metal
removed from the bottom of the second column is used for special
applications which require high purity metal, such as die casting
alloys.

After liquation or redistillation, the zinc is cast into various
shapes such as 1ingots or sows. Wastewater associated with
casting contact cooling is produced by one of the pyrolytic
plants..

CADMIUM PRODUCTION

Figures III-3 and III-4 (pages 1491 and 1492) present the general -
flow diagrams for two different cadmium production processes.
Figure IIT-3 shows a pyrometallurgical process while Figure III-4
presents a hydrometallurgical process. In " both processes,
various residues from zinc refining operations, and cadmium
precipitated by =zinc dust in purifying =zinc solutions are
important cadmium sources. Cadmium-bearing dusts and residues may
be allowed to oxidize in air or roasted to further oxidize
cadmium prior to leaching. Infrequently, one plant washes the
feed material with water to remove chloride before roasting. The
cadmium-bearing material 1is leached by either a sulfuric acid
solution or a solution made up of spent electrolyte and sulfuric
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acid. Cadmium is then precipitated from solution by galvanic
displacement with zinc dust. After the precipitation step,
cadmium is extracted either pyrometallurgically or
hydrometallurgically. In the pyrometallurgical process, the
cadmium sponge is washed to remove water-soluble impurities and
compacted by briquetting. As a final purification step, the
briquettes may be melted using sodium hydroxide as a £flux to
remove impurities such as iron, tin, lead, copper, and antimony.
The cadmium is then cast into various shapes.

In the hydrometallurgical process, the cadmium sponge is leached
with sulfuric acid and spent electrolyte from the cadmium
electrolysis cells which follow. Following filtration, the
cadmium sulfate solution is processed electrolytically. Cadmium
deposits on the cathode and 1is stripped when the desired
thickness is acquired. Following stripping, the cadmium is cast
into various shapes. Contact cooling water is sometimes used in
casting. The cast cadmium may be cleaned with caustic or
solvents and rinsed. Rinse water is usually discharged to waste
treatment. There are a number of wastewater sources  in the
cadmium recovery process. The major sources are associated with
the following:

Cadmium feed wash water,

Leaching tank discharge,

Cadmium sponge wash water,

Cathode wash water,

Casting contact cooling water, and
Cadmium metal cleaning water.

PROCESS WASTEWATER SOURCES

The principal sources of wastewater in the primary zinc
subcategory are:

1. Wet air pollution control on reduction furnaces,
2. Preleach wastewater,

3. Wet air pollution control on leaching process,
4., Electrolyte bleed wastewater,

5. Cathode and anode washing,

6. Casting contact cooling water,

7. Casting wet air pollution control, and

8. Cadmium plant wastewater.

OTHER WASTEWATER SOURCES

There are other wastewater streams associated with the
manufacture of primary zinc. These wastewater streams may
include; water from residue washings, storm water runoff, water
from pelletizing process, water from briquetting process, air
pollution control on concentrate dryers, =zinc purification
process, and maintenance and clean up water. These wastewater
streams are not considered as a part of this rule making. EPA
believes that the flows and pollutant loadings associated with
these waste streams are insignificant relative to the waste

1484




PRIMARY ZINC SUBCATEGORY SECT - III

-~

streams selected and are best handled by the appropriate permit.
authority on a case-by-case basis under authority of Section 402
of the CWA. :

In the dcp, two plants report using Venturi scrubbers to control
air emissions from the drying of zinc concentrates prior to -
roasting. Plant 282 reports it operates this scrubber
approximately 30 days per year and the scrubber is a net user of
water. Plant 283 reports reusing scrubber liquor common to both
the ore dryer scrubber and roaster scrubbing system. In this
way, the ore dryer scrubber at this plant does not wuse source
water as makeup to the system. Since both existing concentrate
drying scrubbers are net users of water, a building block was not
provided for this process. In addition, EPA received no
comments concerning corcentrate drying wet air pollution control.
This waste stream will not be discussed in the remainder of this
document. )

AGE, PRODUCTION, AND PROCESS PROFILE

A distribution of primary zinc plants in the United States is
shown in Figure III-5 (page 1493). Primary zinc or zinc oxide is
produced electrolytically by four plants and pyrolytically by
four plants; cadmium is a by-product at six plants.

Table III-1 (page 1486) indicates that the average plant age  is
about 50 years. Table III-2 (page 1487) shows that the average
size plant has a production 1less than 100,000 tons per year.
Table III-3 (page 1488) provides a summary of the plants having
the wvarious primary =zinc processes. The number of plants
generating wastewater from the processes is also shown.
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Table I1I-1

INITIAL OPERATING YEAR (RANGE) SUMMARY OF PLANTS
IN THE PRIMARY ZINC SUBCATEGORY BY DISCHARGE TYPE

Plant Age Range (Years)

4]

1983- 1958- 1948- 1938- 1928- 1918~ 1903~ Before =

Type of Plant 1959 1949 1939 1929 1919 1904 1879 1879  Insuff. =
Discharge 0-25 25-35 35-45 45-55 55-65 65-80 80-105 105+ Data Total e
Direct 1 0 1 1 0 0 0 0 0 3 S
2

Indirect 0 0 0 0 1 0 0 0 0 1 o
(]

Zero 0 2 0 9 1 9 1 9 1 3 a
>

= Total i 2 1 1 2 0 1 0 1 9 =
G)

@ O
o =
<
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TABLE III-2

PRODUCTION RANGES FOR THE PRIMARY ZINC SUBCATEGORY

Production Range Nﬁmber of Plants
(tons/yr) :
' Less than 100000 5
100001 - 200000 | 3
Total plants surveyed 8

NOTE: Production data for one plant was not availabale
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TABLE III-3
SUMMARY OF PRIMARY ZINC PROCESSES AND ASSOCIATED WASTE STREAMS

Number of Plants Number of Plants
Process * With Process Generating Wastewater

Preleaching
Roasting
Sulfuric Acid Production

(a)

Sintering
Zinc Reduction
-Air Pollution Control

HEH NON

Leaching
~Air Polllution Control
Purification

HWH HIH ook

Electrolysis
-Electrolyte Bleed
~Anode and Cathode wash

Wb b U1

wH-

Casting
-Casting Contact Cooling
-Air Pollution Control
Cadmium Plant

Wb Ut
oW |

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

(a) One plant only purifies zinc oxide.
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FIGURE III-1

ELECTROLYTIC ZINC PRODUCTION PROCESS
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ZINC CONCENTRATES

Y
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FIGURE III-2

GENERALIZED FLOWSHEET OF PYROLYTIC ZINC PLANTS
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HYDROMETALLURGICAL CADMIUM PRODUCTION PROCESS
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SECTION IV
SUBCATEGORIZATION

This section summarizes the factors considered during  the .
designation of the primary zinc subcategory and its related
subdivisions. Primary zinc was considered as a single
subcategory during the previous 1975 rulemaking. The rulemaking
established BPT and BAT effluent limitations for the primary zinc
subcategory. The purpose of this rulemaking is to promulgate
modifications to the BAT effluent limitations, and to establish
NSPS, PSES, and PSNS.

FACTORS CONSIDERED IN SUBDIVIDING THE PRIMARY ZINC SUBCATEGORY -

The factors 1listed for general subcategorization were each
evaluated when considering  subdivision of the primary zinc
sibcategory. 'In the discussion that follows, the factors will be
described as they pertain to thlS particular subcategory.

The rationale for considering segmentation of the primary zinc
subcategory 1is based primarily 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 and standards. While primary zinc is still
considered a single subcategory, a more thorough examination of
the production processes, has 1illustrated the need for

limitations and standards based on a specific set of wastewater
streams. Limitations and standards will be based on specific flow
allowances for the following building blocks:

1. Zinc reduction furnace wet air pollution control,
2. Preleach wastewater,

3. Leaching wet air pollution control,

4. Electrolyte bleed wastewater,

5. Cathode and anode washing wastewater,

6. Casting wet air pollution control,

7. Casting contact cooling, and

8. Cadmium plant wastewater.

OTHER FACTORS

A number of other factors considered in this evaluation were
shown to be inappropriate bases for further segmenfatlon. These
are discussed briefly below.

TYPE OF PLANT

As discussed in Section III, there are two types of production
processes used in the primary zinc subcategory: electrolytic and
pyrolytic. 1Initially, it was thought that the primary =zinc
subcategory should be divided into two segments, electrolytic and
pyrolytic. This segmentation 1is too general. It is the
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individual operations such as electrolysis and 2zinc reduction
which produce wastewater. The wastewaters from these operations
have distinctly different characteristics. Pyrolytic and
electrolytic 2zinc production share common operations such as
roasting, casting, and cadmium production. Thus, pyrolytic and
electrolytic zinc production are not totally different.
Individual operations such as leaching, casting, and zinc
reduction are distinctly different. Accordingly, the building
blocks wused to segment the subcategory are determined by
individual operations which produce significant amounts of
wastewater, not by plant type.

PLANT SIZE

It 1is difficult to categorize zinc plants on the basis of size.
The individual processes involved in =zinc production often
produce different amounts of zinc-bearing material. Therefore, it
is more appropriate to categorize zinc plants on the basis of
process production e.g., leaching production. - The production
normalizing parameter for the primary zinc subcategory is process
production. Thus, process size is an important parameter in
determining the production normalized flow (PNF), which 1is the
flow divided by production, values of the eight =zinc building
blocks.

PRODUCTION NORMALIZING PARAMETERS

The effluent limitations 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 normalizing parameter (PNP).

In general, for each production process which has wastewater
associated with it, the actual mass of zinc product will be used
as the PNP. The PNP's for the eight subdivisions are as follows:

Building Block " PNP
1. Zinc reduction furnace kkg of zinc reduced
Wet air pollution control
2. Preleach wastewater kkg of concentrate
leached
3. Leaching'wet air pollution kkg of zinc
control processed through
leaching
4. Electrolyte bleed wastewater kkg of cathode zinc
produced
5. Cathode and anode kkg of cathode zinc
washing wastewater produced '
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Casting wet air pollution
control

Casting contact’ cooling

Cadmium plant wastewater
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SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

This section describes the characteristics of wastewater
associated with the primary zinc subcategory. Data wused to
quantify  wastewater flow and pollutant concentrations are
presented, summarized, and discussed. The contribution of
spe01f1c productlon processes to the overall wastewater dlscharge
from primary zinc 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 contain information regarding wastewater °
flows and production levels. Data gathered through comments on
the proposed mass limitations and Section 308 requests are also
principal data sources.

In order to quantify the pollutant discharge from primary zinc
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 in primary =zinc
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
technlques used ‘in sampling and laboratory analyses are included
in Section V of the General Development Document. 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). A verification sampling effort was conducted at one -
primary zinc plant between proposal and promulgation. EPA
believed additional process and wastewater data were needed to
better characterize the subcategory.

As described in Section IV of this supplement, "the primary =zinc
subcategory has been further segmented into eight subdivisions or
building blocks, so that the regulation contains mass discharge .
limitations and standards for eight unit processes discharging -

process wastewater. 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
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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 principal
wastewater sources in the primary zinc subcategory. ‘These
include: '

1. Zinc reduction furnace wet air pollution control,
2. Preleach wastewater,

3. Leaching wet air pollution control,

4. Electrolyte bleed wastewater,

5. Cathode and anode washing wastewater,

6. Casting wet air pollution control,

7. Casting contact cooling, and

8. Cadmium plant wastewater.

Data supplied by dcp responses were evaluated, and two flow-to-
production ratios were calculated for each stream. 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 or other fluid (e.g.,
emulsions, 1lubricants) required for a given process per mass of
zinc 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 zinc produced. Differences
between the water use and wastewater flows associated with a
given stream result from recycle, evaporation, and carryover on
the product. The production values used in calculation
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 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
limitations and standards. As an example, zinc reduction furnace
scrubbing wastewater flow is related to reduction furnace
production. As such, the discharge rate is expressed in 1liters
of scrubber wastewater produced per metric ton of zinc reduced.

Since the data collection portfolios have been collected, the
Agency has learned that two primary zinc facilities have shut
down. Flow and production data (when available) for these plants
are presented 1in this section and in the remainder of this
supplement. Analytical data gathered at these plants are also
presented. Although the plants are closed, these data are an
integral part of the BAT effluent 1limitations because these
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plants were representative processes and provide useful measures
of the relationship between production and discharge. Therefore,
it is appropriate to present this information.

In order to quantify the concentrations of pollutants present in
wastewater from primary zinc plants, wastewater samples were
collected at six of the zinc plants before proposal. After
proposal, a seventh plant was sampled. Diagrams indicating the
sampling sites and contributing production processes are shown in
Figures V-1 through V-7 (pages 1576 - 1582).

The raw wastewater sampling data for the primary zinc subcategory

are presented in Tables V-7 through V-9 (pages 1509 - 1526).
Miscellaneous waste-water sampling data are presented in Tables
V-10 through V-12 (pages 1528 - ' 1542)., Treated wastewater

sampling data are shown in Tables V-13 through V-18 (pages 1552 -
1564). The stream codes displayed in Tables V-7 through V-18 may
be used to identify the location of each of the samples on the
process flow diagrams in Figures V-1 through V-7. 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 wastestream, the pollutant was omitted from the
table. :

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/l.
Below this concentration organic analytical results are not
quantitatively accurate; however, the analyses are wuseful 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 1limits

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 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 gquantifiable
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 1is also used for
averaging. If a pollutant is reported as not detected, it is

1501




PRIMARY ZINC SUBCATEGORY SECT - V

excluded in calculating the average. Finally, toxic metal wvalues
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/1. The averages
calculated are presented with the sampling data; these wvalues
were not used in the selection of pollutant parameters.

The method by which each sample was collected is indicated by
number, as follows. o

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
8-hour manual composite

OOV W N P

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
chosen as pollutant parameters are summarized below £for those
plants responding to that portion of the questionnaire.

Known Believed Believed Known
Pollutant Present Present Absent Absent
Arsenic 4 2 0 0
Cadmium 6 0 0 0
Chromium 2 1 2 1
Copper 4 0 1 1
Lead 5 0 0 1
Nickel 2 1 2 1
Selenium 4 1 1 0
Silver 2 2 2 0
Zinc 6 0 0 0

ZINC REDUCTION FURNACE WET AIR POLLUTION CONTROL

In pyrolytic zinc plants, =zinc oxide is reduced to metallic zine

in wvertical retort or electrothermic furnaces. Zinc vapor and
carbon monoxide enter a water cooled condenser through a vapor
ring. Most of the zinc is condensed while the carbon monoxide

and uncondensed zinc pass into air pollution control equipment.
One pyrolytic plant uses a scrubber to treat the carbon monoxide
and uncondensed zinc. The carbon monoxide may be recovered for
use as a fuel and the zinc may be recovered at the plant's
wastewater treatment system. Zinc reduction furnace wet air
pollution control water use and discharge rates are in liters per
metric ton of zinc reduced as shown in Table .V-1 (page 1506).
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Table V-17 (page 1559) summarizes the field sampling data for the
toxic and selected conventional and nonconventiconal pollutants
detected. The Agency did not collect any raw wastewater ' samples
from the reduction furnace scrubbers at either of the two
pyrolytic =zinc plants 'with wet scrubbers on =zinc .reduction
furnaces.  However, treatment plant samples were collected. As
shown by Table V-17, zinc reduction furnace scrubbing wastewater
may contain treatable concentrations of zinc, cadmium, and other
toxic metals.

The - treatment plant samples contained wastewater from  the
reduction furnaces, contact cooling, and leaching. No samples of
the individual streams were taken because these streams were
inaccessible. Therefore, it is necessary to assume that each
stream exhibits similar characteristics.

PRELEACH WASTEWATER

Preleaching of =zinc concentrates to control magnesium in the
electrolytic circuit is practiced currently at one electrolytic
zinc plant. Another plant with a preleach circuit is currently
not in operation. The plant operating this process dischargeées
901 1/kkg (216 gal/ton) of concentrate leached. Wastewater
samples for this waste stream were not collected by the Agency.

However, data for seven parameters taken over a two-week period
were submitted by the plant with this wastewater. These data are
included in the administrative record supporting this regulatlon.
Preleach wastewater contains treatable concentrations of arsenic,
cadmium, lead, zinc, and total suspended solids. This stream is
also strongly acidic (pH of approximately 2.5).

LEACHING WET AIR POLLUTION CONTROL

Three electrolytic plants report the use of contact scrubbers to
reduce leaching air emissions. The water use and discharge rates
reported for leaching wet air pollution control, in 1liters per
metric ton of zinc processed through ieaching, are shown in Table
V-2 (page 1506). Two of the three plants report no discharge
from + ieaching wet air pollution control. The Agency did not
collect any raw wastewater or treatment plant 'samples from
leaching scrubbers. Waste streams from leaching scrubbers should
contain various toxic metals based on the raw materials and
process used.

ELECTROLYTE BLEED WASTEWATER

One electrolytic plant bleeds a portion of the spent electrolyte
after electrolysis to control magnesium. This plant discharges
432 1/kkg (104 gal/ton) of cathode =zinc produced. Wastewater
sampling data for this stream is presented in Table V-7 (page
1509).’ This wastewater is characterized by treatable
concentrations of  chromium, zing, and total suspended solids.
Electrolyte bleed is strongly acidic with a pH of approximately
1.0. .
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CATHODE AND ANODE WASHING WASTEWATER

Three plants in this subcategory currently produce a waste stream
associated with the washing.of cathodes and anodes. The water
use and discharge rates from these plants are presented in liters
per metric ton of cathode zinc produced in Table V-3 (page 1507).
Wastewater sampling data for cathode and anode wash water are
presented in Table V-8 (page 1513). This wastewater contains
treatable concentrations of chromium, copper, lead, zinc, total
suspended solids, and oil and grease. The waste stream is also
acidic with a pH of approximately 2.5.

CASTING WET AIR POLLUTION CONTROL

In the electrolytic production of zinc, the stripped cathode zinc
must be melted prior to casting. Three plants report the use of
air pollution control equipment to clean the off-gases from the
casting furnace. One plant which is now shut down used a wet
scrubber, All three plants wuse dry air pollution control
equipment. The water use and discharge rate for the scrubber was
2,580 1liters per metric ton of zinc cast, as shown in Table V-4
(page 1507).

Raw wastewater samples were collected from a waste stream which

contained wastewater from the casting £furnace scrubber. The
waste stream 1is characterized by the presence of treatable
concentrations of toxic metals and suspended solids. The raw

wastewater data are shown in Table V-9 (page 1526).
CASTING CONTACT COOQLING

Contact cooling water may be used for casting. The cooling water
may be recycled but a bleed stream (blowdown) may be required to
dissipate the build-up of dissolved solids. The water use and
discharge rates for casting contact cooling, in liters per metric
ton of zinc cast, are shown in Table V-5 (page 1508). One plant
evaporates all of 1its cooling water in an evaporation pond.
Another plant wuses noncontact cooling water and contact water
sprays. The contact water completely evaporates on contact with
the zinc metal. Other plants report partial evaporation when the
water contacts the cast =zinc. None of the plants report
recycling of contact cooling water. Tables V-14 (page 1554) and
V-17 (page 1559) present data on the composition of waste streams
which contain contact cooling wastewater. These streams may
contain treatable concentrations of several toxic metals.

CADMIUM PLANT WASTEWATER

Six zinc plants currently have the technology in place to recover
cadmium as a by-product. Wastewater from cadmium plants may
originate from various sources such as rinsing cadmium balls,
casting contact cooling, cadmium sponge washing, or .discharging
leaching tank water. Four plants report waste streams .generated
by their cadmium recovery process. The water use and discharge
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rates for the cadmium plants, in liters per metric ton of cadmium
produced, are shown in Table V-6. Treatment plant samples were
taken Ffrom a stream which contained cadmium plant wastewater.
This stream contained treatable concentrations of cadmium, lead,
selenium, and zinc. Data from the samples are shown in Table V-

17 (page 1559).
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TABLE V-1
WATER USE AND DISCHARGE RATES FOR ZINC REDUCTION FURNACE
WET AIR POLLUTION CONTROL
(1/kkg of Zinc Reduced)

Plant Percent Production Normalized Production Normalized

Code Recycle Water Use FLow Discharge Flow
282% 100 NR 0
283 87.7 16340 2002

TABLE V-2

WATER USE AND DISCHARGE RATES FOR LEACHING
WET AIR POLLUTION CONTROL
(1/kkg of Zinc Processes Through Leaching)

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

279 NR NR NR »
281 100 667 O**

283 100 8607 ' 0

NR -~ data not reported in dcp.

* ~ Plant currently produces only zinc oxide. Zinc reduction
furnace not operating

**% - 100 percent evaporation
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TABLE V-3

WATER USE AND DISCHARGE RATES FOR CATHODE AND ANODE
WASHING WASTEWATER
(1/kkg of Cathode Zinc Produced)

Plant Percent Production Normalized Production Normalized
Code Recycle Water Use FLow Discharge Flow
278 NR ’ NR NR
280% NR NR . NR
281 NR NR 119850
9060 0 751 ' 751
TABLE V-4
WATER USE AND DISCHARGE RATES FOR CASTING
WET AIR POLLUTION CONTROL
(1/kkg of Zinc Cast)

Plant Percent Production Normalized Production Normalized
Code Recycle Water Use FLow Discharge Flow
280%*

0 2570 - 2570

NR - not reported in dcp

* - plant closed
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TABLE V-5

WATER USE AND DISCHARGE RATES FOR
CASTING CONTACT COOLING
(1/kkg. of Zinc Cast)

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

279 0 NR NR
280 (a) 0

281

283

9030

Notes:

(a) — Plant Closed

(b) - 100 percent evaporation in evaporation pond
(b) -~ 96 percent evaporation while cooling

(d) - Spray water 100 percent evaporated on contact with metal
NR - Not reported in dcp

TABLE V-6

WATER USE AND DISCHARGE RATES FOR CADMIUM PLANT WASTEWATER
(1/kkg of Cadmium Produced)

Plant
Code

Percent

Recycle

279
281
282 (a)
283
1166

Notes:

(a) - Plant closed

NR

100

NR

NR

0

Production Normalized Production Normalized

Water Use FLow

Discharge Flow

NR

NR

NR

NR

NR

(b) - Infrequent discharge
NR -~ Data not reported in dcp

NR

0

450360 (b)

6171
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Table V-7

ELECTROLYTE BLEED RAW WASTEWATER SAMPLING DATA

Pollutant

Toxic Pollutants (a)

1.
4,
11.
18.
21.

22,

23,
38.
39.
43,
47.
57.
58.
62.
65.
66.
68.
65.

70.
76.
80.
81.
84.
85.
86.
87.
95.

acenaphthene

benzene
1,i,1-trichloroethane
bis(2-chloroethyl)ether
2,4,6-trichlorophenol
p-chloro—m—cresol
chloroform

ethylbenzene

fluoranthene
bis(2-chlorcethoxy)methane

bromoform (tribromomethane) -

2-nitrophenol
4-nitrophenol
N-nitrosodiphenylamine
phenol
bis(2-ethylhexyl)phthalate
di-n-butyl phthalate

AL
di~-n~octyl phthalate

diethyl phthalate
chrysene

fluorene
phenanthrene

pyrene
tetrachloroethylene
toluene
trichloroethylene
alpha-endosulfan

Concentrations (mg/l, except as noted)

Stream  Sample

Code Type* Source Day 1 Day 2 Day 3 Average
322 3 ND * ND ND *
322 1 ND 0.018 ND ND 0.018
322 1 * * * * *
322 3 ND * * ND *
322 3 ND * ND ND ®
322 3 0.040 ND ND ND

322 1 0.013 * ® * *
322 1 0.049 ND 0.044 ND 0.044
322 3 ND * ND ND *
322 3 ND 0.020 0.013 * 0.011
322 1 * * * * *
322 3 ® * ND ND *
322 3 ND * ND ND *
322 3 ND * ND ND *
322 3 ND * ND ND *
322 3 0.040 0.243 * 0.020 0.088
322 3 * * * 0.028 0.009
322 3 ND 0.012 ND ND 0.012
322 3 ND ND * ND *
322 3 ND * ND ND *
322 3 ND * ND ND *
322 3. ND * ND ND o *
322 3 ND * ND ND *
322 1 ND ND ND * *
322 1 ND ND ND * *
322 1 * ND * ND *
322 3 ND - * ND ND - *

A909HEIYO€dNS ONIZ AIVWIAL
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Table V-7 (Continued)

ELECTROLYTE BLEED RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream  Sample
Follutant Code Type*  Source Day 1 Day 2 Day 3 Average

Toxic Pollutants (a) (Continued)

101. .aeptachlor epoxide * ND ND *
102. alpha-BHC ND ND ND *
103. FEeta-BHC *
104. gamma-BHC *
105. delta~-BHC

114. antimony

115.  arsenic

117. beryllium

118. cadmium

119. chromium (total)
120. copper

121. cyanide (total)

122, lead

123. mercury

124, nickel

125. selenium

126 silver

127 thallium

128. =zinc

* ND *

ND ND ND

ND * ND ND
<0.01 0.03 <0.10 (b) <0.10 (b)
<0.01 <0.01 <0.01 <0.01
<0.005 <0.1 <0.1 <0.1
<0.02 <0.4 <0.4 <0.4
<0.02 <0.4 0.8 1.2
<0.05 <1.0 " <1.0 <1.0
<0.02 <0.02 <0.02 0.0
<0.05 <10.0 <10.0 <1.0
<0.001 <0.001 <0.001 <0.001
<0.05 <1.0 <1.0 <1.0
<0.05 (b) (¢) (c) . (c)
<0.01 0.01 0.01 <0.01
<0.01 (c) <0.02 (b) (c)
0.06 20,700.0 24,000.0 22,300.0 22,333.0

AJODHLVOHNAS ONIZ AdAVHWIYA
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Nonconventional Pollutants

acidi-y : - <1 252,000 254,000 257,000 254,000
alkalinity ' 73 <1 <1 <1 <1
aluminum : <0.10 10.0 12.0 12.0 11.3
ammonia nitrégen <1 10 24 5.5 13




Table V-7 (Continued)

ELECTROLYTE BLEED RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as mnoted)

Stream Sample
Pollutant Code Type*  Source Day 1 Day 2 Day 3 Average

Nonconventional Pollutants (Continued)

barium 322 - 3 £0.05 <1.0 <1.0 <1.0 <1.0
boron 322 3 <0.10° 2.0 2.0 2.0 2.0
calcium 322 3 37.2 364.0 338.0 374.0 358.6
chemical oxygen demand (COD) 322 3 <1 8 <1 11 6.3
chloride 322 3 5 38 98 84 73
- cobait = 322 3 <0.05 <1.0 <1.0 <1.0 <1.0
el fluoride 322 3 0.1 1.5 1.3 1.5 1.4
s iron 322 3 0.30 1.0 1.0 2.0 0.6
magnesium 322 3 5.50 12,100.0 11,900.0 11,600.0 11,833.3
manganese 322 3 <0.05 1,860.0 1,780.0 1,800.0 1,813.3
molybdenum 322 3 <0.05 1.0 <1.0 <1.0 <1.0
phenolics 322 1 <0.005 <0.005 0.01 <0.005 0.003
phosphate 322 3 0.26 <0.01 <0.01 <0.03 - 0.016
sodium - 322 3 4.10 386.0 386.0 390.0 387.3
sulfate 322 3 36 277,000 276,000 112,000 222,000
tin ‘ 322 3 0.50 <10.0 <10.0 <10.0 <10.0
titanium . 322 3 <0.05 a.0 <1.0 <1.0 <1.0
total dissolved solids (TDS)} 322 3 189  <364,000 307,000 <370,000(d) 102,000
total organic carbon (TOC) 322 3 3 39 18 15 24
total solids (TS) 322 3 200  <305,000(d)<368,000(d)<334,000(d)<336,000
vanadium 322 3 <0.05 1.0 <1.0 <1.0 <1.0
y~trium 322 3 <0.05 <1.0 <1.0 <1.0 1.0

XFOOAIVOINS ONIZ RIAVRIAL
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Table V-7 (Continued)

ELECTROLYTE BLEED RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant Code Type*  Source Day 1 Day 2 Day 3

ConventionalABQI}utants

oil and grease 4 a1 3
total suspended solids (TSS) 1,470 1,600 1,324
pll (standard units) 0.7 1.0 1.0

s
s
H
=
5
|.<
N
—
2
Q
0
c
w
Q
7
H
=
Q
2
S

*Sampie “ype - Note: These numbers also apply to subsequent sampling data tables.

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
8-hour manual composite

A - LOES
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A1l toxie pollutant fractions were analyzed
Detection limit ralsed due to interference
Interference

Sulfuric acid interference




Table V-8

CATHODE BRUSH WATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

\ Stream  Sample ;3
Pollutant (a) " Code Type*  Source Day 1 Day 2 Day 3 Average E
D
Toxdic Pollutants a
N
1. acenaphthene 331 8 * ND * E
332 8 ND ND o
323 2 ' ND ND ND -
o : &
4. Dbenzene ' 331 1 6.019 ND 0.019 0
. 332 1 ND ND - 2
53]
G 323 1 ND ND ND e
. (®]
W .
11. 1,1,1-trichloroethane 331 1 * * * * 2
332 1 * . * * *
323 1 & - x 6.017 & :0.005
’ n
22. p-chloro-m-cresol 331 8 0.040 - ND ND s
332 8 0.040 ND ND H
323 2 0.040 ND 0.014 0.042 0.035 !
: RS
23. chloroforn. 331 1 0.013 0.011 ND 0.011
332 1 0.013 * % *
323 1 0.013 % * & *
34, 2,4-dimethylphenol - 331 8 * ND *
332 . 8§ * * %
323 2 'ND ND ND
36. 2,6-dinitrotoluene 331 8 * ND %
332 8 ND ND

323 2 N ND - ND




Table V-8 (Continued)

CATHODE BRUSH WATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average

Toxic Pollutants (Continued)

38. ethylbenzene

methylene chloride

g
w
H
=2
;;
=
N
H
z
Q
7))
c
o
Q
>
H
=
(0]
g;
Y

bromoform (tribromomethane)

dichlorobromomethane

A - IOHS

nitrobenzene

2-nitrophenol
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Table V-8 (Continued)

CATHODE BRUSH WATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample

Pollutant (a) Code Type*  Source

Toxic Pollutants (Continued)

62.

65.

66.

68.

70.

76.

N-nitrosodiphenylamine 331 8
332 8
323 2
phenol 331 8
332 8
323 Y3
bis(2~ethylhexyl)phthalate 331 8 0.040
332 8 0.040
323 2 0.040
di-n-butyl phthalate 331 8 *
332 8 *
323 2 *
diethyl phthalate 331 8 ND
332 8 ND
323 2 ND
chrysene 331 8
332 8
323 2

Day 1 Day 2 _Day 3 ‘Average
ND * *
ND ND
* ND ND -k
* ND %
ND ND
* ND ND *

* * *

* 0.031 0.015
* 0.012 0.010 -0.007
0.015 * 0.007
* * *
* * % *
* ND *
ND ND
* ND ND *
* ND *
ND ND
ND ND ND

AMODALYDENS ONIZ ZYYHWIdd
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Table V-8 (Continued)

CATHODE BRUSH WATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample

Pollutant (a) ’ Code Type*  Source Day 1 Day 2 Day 3 Average

Toxic Pollutants (Continued)

80. fluorene 331 8 * ND *
332 8 ND ND
323 2 * ND ND *
81. phenanthrene 331 8 ND * *
332 8 ND ND
323 2 ND ND ND
84. pyrene 331 8 ND ND
332 8 ND ND
323 2 * ND ND *
85. tetrachloroethylene 331 1 ND ND ND
332 1 ND ND * *
323 1 ND ND ND ND
86. toluene 331 1 ND ND
332 1 . ND 0.019 0.019
323 1 ND ND 0.016 0.016
87. trichloroethylene 331 1 * ND * *
’ 332 1 * * ND *

323 1 * ND * ND o

A¥ODHALVYOLNS ONIZ AUIVWIAd
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Pollutant (a)

Toric Pollutants (Continued)

99.

100.

101.

102,

103.

104.

endrin aldehyde

heptachlor

heptachlor epoxide

atpha-BHC

heta-BHC

gamma—BHC

Table Y—B (Continued)

CATHODE BRUSH WATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream  Sample

Code Type*  Source Day 1 Day 2 Day 3 Average
331 8 ND ND

332 8 ND ND-

323 2 ND *k ND . *k
331 8 ND ND ND

332 8 ND ND ND

323 2 ND Rk ND ND kk
331 8 *k ND ND Lid kk
332 8 *k , ND:

323 2 *k ND ND ND

331 8 ND *k *k *k
332 8 ND *k *% *%
323 2 ND ND k% k& *%
331 8 kk *% ND **%
332 8 x4 ND *k **
323 2 *k *k *k ND *x%
331 8 ND ND

332 8 *k ND k%
323 2 ND ND

ND

AJ0ODALYVENS ONIZ AdQVHI¥d
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Table V-8 (Continued)

CATHODE BRUSH WATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream  Sample
Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average

Toxic Pollutants (Continued)

delta-BHC ND
*k

ND 3.3

antimony <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01

AYODHLVYDENS DNIZ AAVNWIAd

arsenic <0.01 <0.01 <0.01 <0.01
: <0.01 <0.01 <0.01
<0.01 0.09 0.150 0.126

beryllium <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005
<0.005 <0.005  <0.005 <0.005

A~ LOHES.

cadmi um <0.02 <0.02 <0.02 <0.02
<0.02 <0.02 <0.02
<0.02 <0.02 <0.02 <0.02

chromium (total) <0.02 0.04 <0.02
<0.02 0.04
<0.02 0.36 0.38
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Table V-8 (Continued)

CATHODE BRUSH WATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l1,

except as noted)

Stream Sample

Day 3‘

Pollutant (a) Code Type*  Source Day 1 Day 2 Average
Toxic Pollutants (Continued)
£10. copper : 331 8  <0.05 1.85 2.10 | 1.97
332 8 <0.05 1.55 1.55 1.55
323 2 <0.05 0.15 0.15 0.10 0.13
121. cyanide (total) 331 1 <0.02 No data <0.02 <0.02
332 1 <0.02 <0.02 <0.02 <0.02
323 1 <0.02 = <0.02 <0.02 <0.02 <0.02
122. lead 331 8 <0.05 94.4 16.4 55.4
332 8 <0.05 40.4 24.6 32.5
323 2 <0.05 <0.05 <0.05 0.05 0:016
123. mercury 331 8 <0.001 0.001 <0.001 0.0005
332 8 <0.001 <0.001 <0.001 <0.001
323 2 <0.001 <0.001 <0.001 <0.001 <0.001
124. nickel : 331 8 <0.05 <0.05 <0.05 : <0.05
332 8 <0.05 . <0.05 <0.05 <0.05
323 2 <0.05 0.2 0.25 0.15 0.2
125. selenium | 3131 '8 <0.05 (c) <0.01 <0.01 <0.01
332 8 <0.05 (c) <0.01 (b) <0.01
323 2 <0.05 (c) <0.05 (c) <0.05 (c) <0.05 (c)<0. 05(c)

XYODAIYILEAS INIZ AJVYHIAL
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Pollutant (a)

Toxic Pollutants (Continued)

126. silver

127. thallium

128. zinc

Nonconventional Pollutants

acidity

alkalinity

aluminum

Table V-8 (Continued)

CATHODE BRUSH WATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream  Sample
Code Type*  Source Day 1 Day 2 Day 3 Average
331 8 <0.01 0.30 0.09 0.19
332 8 <0.01 0.15 0.180 0.165
323 2 <0.01 0.03 0.02 0.01 0.02
331 8 <0.01 <0.01 <0.01 <0.01
332 8 <0.01 <0.01 <0.01 <0.01
323 2 <0.01 <0.01 <0.01 <0.01 <0.01
331 8 0.06 322.0 357.0 339.5
332 8 0.06 296.0 259.0 227.5
323 2 0.06 903.0 810.0 670.0 794
331 8 <1 2,280 2,280
332 8 <1 1,700 1,500 1,600
323 2 <1 3,200 2,760 2,080 2,680
331 8 73 <1 <1
332 8 73 <1 <1 <1
323 2 73 <1 <1 <i <1
331 8 <0.10 0.40 0.30 0.35
332 8 <0.10 0.40 0.40 0.40
323 2 <0.10 237.0 251.0 192.0 226

AYODHLVYOENS DNIZ X¥VHINA
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Table V-8 (Continued)

CATHODE BRUSH WATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream  Sample
Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average

Nonccenventional Pollutants {Continued)

RIODHAIVOENS DNIZ AMYWINA

ammonia nitrogen 331 8 <1 <1 <1
332 8 a 1.5 3 2.25
323 2 a @ oa a a <1
= barium 331 8 <0.05 0.15 <0.05 0.075
N 332 8 <0.05 0.10 = 0.10  0.10
= 323 2 <0.05 0.15 0.15 0.10 0.13
boron ’ 331 8 <0.10  <0.10 <0.10 <0.10
332 8 <0.10 <0.10 <0.10 <0.10 "
323 2 <0.10  <0.10 <0.10 <0.10 ~  €0.10 b
=]
c2lcium 331 8 37.2 247.0 255.0 251 1
332 8 37.2 207.0 189.0 198 -
chemical oxygen demand (COD) 331 8 <1 13 13
332 8 a 15 25 20
323 2 a 4 21 6 10
chloride 331 8 5 5 5
332 8 5 8 9 8
323 2 5 5 3 5 4




Table V-8 (Continued)

CATHODE BRUSH WATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample
Pol,utant (a) Code Type* Source Day 1 Day 2 Day 3 Average

N-nconventional Pollutants (Continued)

cobalt

fluoride

J
3
H
=
&
Y
S
H
Z
Q
0
c
uy)
Q
»
]
=
@
%
Y

magnesium

A - TOHES

manganese

m0 lybdenum
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Table V~8 (Continued)

CATHODE BRUSH WATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (gg/l, except as noted)

Stream  Sample

Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average

Nonconventional Pollutants {Continued)

shenolics 331 1 <0.005 0.015 0.015
332 1 <0.005 <0.005 <0.005 <0.005
323 1 <0.005 <0.005 0.005 <0.005 0.001

phos phate ' 331 8 0.26  No Data <0.0L <0.01
332 8 0.26 0.12 <0.01 0.06
323 2 0.26 <0.01 0.15 <0.01 0.005

sodium 331 8 4.10 6.1 6.7 6.4
332 8 4.10 6.6 7.5 7
323 2 4.10 9.6 9.4 7.6 8.8

sulfate 331 8 36 3,110 3,110
332 8 36 2,540 2,180 2,360
323 2 36 3,500 3,580 2,850 3,310

tin 331 8 0.50 <0.05 <0.5 0.28

8 0.50 <0.5 <0.5 <0.5

323 /3 .50 <6.5 £G.5 <0.5 <0.5

titanium 331 8 <0.05 <0.05 <0.05 <0.05
332 8 <0.05 <0.05 <0.05 <0.05
323 2 <0.05 0.1 0.1 0.1 0.1

XHODHELVOENS ONIZ AYVYHI¥Yd
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Table V-8 (Continued)

CATHODE BRUSH YWATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (g&/l, except as noted)

Stream Sample
Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average

Honconventional Pollutants (Continued)

ZYODHALVYOILINS DONIZ AUVHWIVG

totdl dissolved solids (TDS) 331 8 189 5,260 5,260
332 8 189 4,080 2,300 3,190
323 2 189 6,560 6,000 4,630 5,730
- total organlc carbon (TOC) 331 8 3 7 7
N 332 8 3 5 6 5.5
- 323 2 3 10 6 6 7
total solids (TS) 331 8 200 4,970 4,970
332 8 200 3,830 3,680 3,760
323 2 200 6,790 5,820 4,610 5,740 o
Q
: H
vanadi um 331 8 <0.05 <0.,05 <0.05 <€0.05 :
332 8 <0.05 <0.05 <0.05 <0.05 !
323 2 <0.05  <0.05 <0.05 <0.05 <0.05 <
yttrium 331 8 <0.05  <0.05 <0.05 <0.05
332 8 <0.05 . <0.05 <0.05 <0.05
323 2 <0.05  <0.05 <0.05 <0.05 <0.05
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Table V-8 (Continued)

CATHODE BRUSH WATER AND ANODE CLEANING WATER
RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

“ Stream Sample
Pollutant (a) Code Type* Source Day 1 Day 2 Day 3 Average

Conventional Pollutants

0il and grease 331 1 3 29 3,530 1,779
332 1 3 33 10 21
323 1 3 19 12 4 12
total suspended solids (TSS) 331 8 1 No Data 166 166 .
= 332 8 1 220 122 171
323 2 1 18 . ) i7 ‘ 9 - 15
pH (standard units) 331 8 6 1 -2 Unable to Determine
332 8 6 Unable to Determine 1 - 2
323 2 6 2.7 2.5 2.5

* - < 0.010 mg/1

k% - < 0.005 mg/1

(a) Ali toxic pollutant fractions were analyzed
(b) Interference

(c) Detection limit raised due to interferenée.

XJODELYOdNS ONIZ AYVRIVL
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Table V-9

PRIMARY ZINC SAMPLING DATA COMBINED RAW WASTEWATER

Concentrations (mg/l, except as noted)

Stream Sample

Pollutant Code Typet Source(a) Day i Day 2 Day 3 Average
Toxic Pollutants
44, methylene chloride 4 2 0.4 0.002 0.2
114. antimony 4 2 <0.10 <0.10 <0.10
115, arsenic 4 2 0.4 0.4 0.4
116. asbestos (MFL) 4 1 68

G117, beryllium 4 2 <0.005  <0.005 <0.005

“118. cadmium 4 2 6.8 8.3 7.6
119, chromium 4 2 0.08 0.13 0.11
120. copper 4 2 1.7 1.9 1.8
121. cyanide 4 2 <0.02 <0.02 <0.02
122. lead 4 2 24.4 24.0 24,2
123, mercury 4 2 0.01 0.008 0.009
124. nickel 4 2 0.23 0.08 0.16
125. selenium 4 2 0.02 <0.005 <0.02
126. silver 4 2 0.13 0.15 0.14
127. thallium 4 2 <P <0.1 0.1
128. zinc 4 2 580 510 545

AIOHILYOLNS DONIZ AIVHIE

A - LDHS
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Pollutant

Nonconventionals

chemical oxygen demand
(CoD) '

total organic carbon
(TOC)

phenols (total}>by
4-AAP method)

Conventionals

total suspended solids
(TSS)

pH (standard units)

(a) Source water was not analyzed.

PRIMARY ZINC SAMPLING DATA COMBINED RAW WASTEWATER

Table V-9 (Continued)

Concentrations (mg/l, except as noted)

Stream Sample

Code Typet Source(a) Day 1 Day 2 Day 3 Average
4 2 220 200 210
4 2 2 2 2
4 2 <0.002 <0.002 <0.002
4 2 88 130 109
4 1 2.15 2.15

XIODHAIVOENS ONIZ XJIVHIAL
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Table V-10

PRIMARY ZINC SAMPLING DATA MISCELLANEOUS RAW WASTEWATER

Pollutant

Toxic Pollutants(a)

4,
6.
10.
23.
29,
38.

4,

51.
66.
68.
85.
87.
114,
115.
116.
17.
118.
119.

benzene

carbon tetrachloride
1,2-dichloroethane
chloroform
1,1-dichloroethylene
ethylbenzene
méthylene chloride
chlorodibromomethane
bis(2-ethylhexyl) phthalate
di-n-butyl phthalate
tetrachloroethylene
trichloroethyiene
antimony

arsenic

asbestos (MFL)
beryllium

cadmium

chromium

Concentrations (mg/l, except as noted)

Stream Sample .

Code Type Source(b) Day 1 Day 2 Day 3 Average
7 2 0.012 <0.015 <0.018 0.004
7 2 ND ND 0.02 0.02
7 2 0.044 0.06 ND 0.052
7 2 0.396 0.082 0.054 .0.177
7 2 0.028 ND 0.113 0.071
7 2 * 0.015 * 0.005
7 2 0.191 ND ND 0.191
7 2 ND ND 0.014 0.014
7 3 * 0.017 0.021 0.013
7 3 0.013 * 0.013 0.009
7 2 0.023 * * 0.008
7 2 0.066 <0.082 <0.084 0.022
7 3 0.1  <0.002  0.05 0.05
7 3 1.5 9.5 3.5 4.8
7 1 1200.0 1200.0
7 3 0.012 0.008 0.006 0.009
7 3 5.0 5.0 5.0 5.0
7 3 0.907 0.697 0.539 0.714

XH0DELVOANS DNIZ AYVHIAL
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Table V-10 (Contimnued)

PRIMARY ZINC SAMPLING DATA MISCELLANEOUS RAW WASTEWATER

Concentrations (mg/l, except as noted)

Stream Sample

Polli tant Code Type Source(b) Day 1 Day 2 Day 3 Average
Toxic Pollutants(a)

120. copper 7 3 0.692  0.009  0.503 0.401
121. cvanide 7 3 0.003 0.003 0.004 0.003
i22. lead 7 3 3.0 2.0 3.0 3.0
124, nickel 7 3 6.0 4.0 3.0 4.3
125. selenium 7 3 <0.002 0.2 0.1 0.10
128. zinc 7 3 100.0 100.0 100.0 100.0
Nonconventionals

chemical oxygen demand (COD) 7 3 76.0 56.0 46.0  59.3
phenols (total; by 4-AAP method) 7 0.002 0.01 0.001 0.004
total organic carbon (TOC) 7 3 10.0 9.0 9.0 9.3
Conventionals .

0il and grease i 1 13.0 13.0 16.0 14.0
total suspended solids (TSS) 7 3 23.0 12.0 9.0 14.7
pH (standard units) 7 1 2.0 2.3 2.1

XJOOALVYOINS ONIZ AIVWIHEL
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Table V-10 (Continued)
PRIMARY ZINC SAMPLING DATA MISCELLANEOUS RAW WASTEWATER
Three samples were analyzed for the acid extractable pollutants, and three samples for the pesti-
cide fraction; none of these pollutants was reported present above its analytical quantification
limic,
(b Source water was not analyzed.

Mot : The following applies to this and subsequent tables.

*lLess than or equal to 0.0l mg/1l.

ry
Y
H
=
b
%
N
H
2
Q
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5
Q
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o
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TEST

Poliutant (a)

Toxic Pollutants

1.

[

23.

18,

39.

acenaphthene
carbon tetrachloride

1,1,1~tr1§h10roethane
p-chloro-m-cresol
chloroform
ethylbenzene

fluoranthene

Table V-11

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample

Code Type*  Source Day 1 Average
333 1 b *

328 1 ND

333 1 ND :
328 1 3.010 3.010
333 1 * * *

334 H * * %

328 1 * * *

333 0.040 ND

334 1 0.040 0.014 0.014
328 1 0.040 0.015 0.015
333 1 0.013 * *

334 1 0.013 * *

328 1 0.013 0.016 0.016
333 1 0.049 NP

334 1 0.049 0.057 0.057
328 1 0.049 ND

334 1 0.002 0.002

XJO9EILYOLNS ONIZ AJYVWIAd
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Table V-11 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample

44,

47.

48.

68.

70.

328 1 ND

Pollutant (a) Code Type*  Source Average
Toxic Pollutants (Continued)

methylene chloride 333 1 *

334 1 0.014

328 1 0.013
bromoform (tribromomethane) 333 1 *

334 1 *

328 1 * *
dichlorobromomethane 333 1

334 1

328 1 *
chlorodibromomethane 333 1

334 1

328 1 *
bis(2-ethvlhexyl)phthalate 333 1 0.040 *

334 1 0.040

328 1 0.040 *
di-n-butyl phthalate 333 1 * *

334 1 * 0.014

328 1 * 0.012
diethyl phthalate 333 1 ND *

334 1 ND *

KJOOHELVYDENS ONIZ AYVIWIAL
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Poilutant (a)

Toxic Pollutants {(Continued)

£EST

76

84.

87.

94,

100.

10%.

chrvsene
pyrene

tetrachloroethylene
trichloroethylene

4,4'-DDD
alpha*endoéulfan

heptachloer

heptachlor epoxide

Table V-11 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream  Sample

Code Type*  Source Day 1 Day 2 Day 3 Average
333 1 * *
328 1 ND
333 1 * *
328 1 ND
333 1 ND ND
334 1 ND * *
328 1 ND ND
333 1 * ND
334 1 * * *
328 1 * * *
333 1 ND
328 1 k& ko
333 1 | ND
328 1 *k *k
333 1 ND ND
334 1 ND *k **
328 1 ND *k k&
333 1 * ND
334 1 * ND

k&

XIODHAILVYIENS ONIZ XAVWIAL
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Table V-11 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream  Sample
Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average

Toxic Pollutants (Continued)

102, alpha-BHC lad
*k

* %

beta—-BHC ND
ND
ND

AdODHLYDANS ONIZ AYVYNWIHAL

gamma—-BIC k%
*k

delta—-BHC ND
ND

0
=
Q
H
|
<

antimony <0-01 <0.01 <Ou01
<0.01 <0.01 <0.01
<0.01 <0.01 <0.01

arsenic : <0.01 <0.01 <0.01
<0.01 <0.01 <0.01
<0.01 <0.01 <0.01

beryllium <0.005 <0.005 <0.005
<0.005 <0.005 <0.005
<0.005 <0.005 <0.005




SEGT

Pollutant (a)

Toxic Pollutants (Continued)

118.

119.

120.

121,

122,

123.

124,

cadmium

chromium (total)

copper

cyanide (total)

lead

mercury

nickel

Table V-11 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample :

Code Type*  Source Day 1 Day 2 Day 3 Average
333 1 ©0.02  <0.02 <0.02
334 1 <0.02 0.18 0.18
328 1 <0.02 033 0.3
333 1 <0.02 <0.02° <0.02
334 1 - <0.02 0.04 0.04
328 1 <0.02  0.06 0.06
333 1 <0.05 <0.05 <0.05
334 1 © <0.05 0.45 0.45
328 1 <0.05 0.3 0.3
333 1 <0.02 <0.02 <0.02
334 1 <0.02 <0.02 <0.02
328 1 <0.02 <0.02 <0.02
333 1 <0.05 <0.05 <0.05
334 1 <0.05 - 0.95 0.95
328 1 <0.05 0.25 0.25
333 1 <0.001 <0.,001 . <0.001
334 1 <0.001 ' 0.028 0.028
328 1 <0.001 0.27 0.27°
333 1 <0.05 <0.05 <0.05
334 1 <0.05 <0.05 <0.05
328 - 1 <0.05 <0.05 <0.05

XJODHALYOENS ONIZ AIVHIYA
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Table V-11 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream  Sample
Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average

Toxic Pollutants (Continued)

125. selenium _ <0.05(b) <0.01
<0.05(b) <0.01
<0.05(b) <0.01

<0.01  <0.01
<0.01 <0.01
'<0.01 <0.01

KJODHLYDENS DNIZ AYVWIEd

thallium | . <0.01  <0.01
| <0.01  <0.01
<0.01  <0.01

1.46
8.5
5.9

4
4

A - LDHES

Nonconventional Pollutants

acidity

alkalinity




Table V-11 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

)
| Stream Sample E
Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average §
s
Nonconventional Pollutants (Continued) [
BN
aluminum 333 1 <0.10  <0.10 <0.10 =
334 1 <0.10 0.90 0.90 Q
328 1 <0.10 0.30 0.30 ®
¥ : m
ammonia nitrogen 333 1 1 Q <1 S
e 334 1 <1 -9 -9 H
w 328 1 a2 2 @
~ 5
_ barium 333 1 <0.05 <0.05 <0.05 kS
» ' 334 1 <0.05 0.10 0.10

328 1 <0.05 0.15 0.15 “
. =
boron 333 1 <0.10  <0.10 ' <0.10 Q3
334 1 <0.10 <0.10 . <0.10 :
328 1 <0.10 <0.10 <0.10 <

calcium ) 333 1 37.2 0.4 0.4

334 1 37.2 17.7 17.7

328 1 37.2 38.7 38.7

chemical oxygen demand (COD) 333 1 <1 <1 <1
334 . 1 a 23 23

328 1 a 66 : 66




Table V-11 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant (a) Code ' Type*  Source Day 1 Day 2 Day 3 Average

Nonconventional Pollutants (Continued)

chloride 333
334
328

cobalt 333
334
328

XJODILYDINS ONIZ XYVWIAd

fluoride 333
334
328

333
334
328

A - IDHS

magnesium . -333
334
328

t .nganese 333
334
328
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Pollutant (a)

Table V-11 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Nonconventional Pollutants (Continued)

molybdenum

phenolics

phosphate

sodium

sulfate

tin

Stream Sample

Code Type* Source Day 1 Day 2 Day 3 Average
333 1 <0.05 <0.05 <0.05
334 1 <0.05 <0.05 <0.05
328 1 <0.05 <0.05 <0.05
333 1 <0.005  <0.005 <0.005
334 1 <0.005 0.01 0.01
328 1 <0.005 0.01 0.01
333 1 0.26 <0.01 <0.01
334 1 0.26 <0.01 <0.01
328 1 0.26 3.05 3.05
333 1 4.10 0.20 0.20
334 1 4.10 1.20 1.20
328 1 4.10 7.2 7.2
333 1 36 3 3

334 1 36 229 229

328 1 36 188 188

333 1 0.50 <0.05 <0.05
334 1 0.50 <0.05 <0.05
328 1 0.50 0.15 0.15

HODALYOINS ONIZ XYVWIAd

A - IDHES
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Poilutant (a)

Table V-11 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Nonconventional Pollutants (Continued)

titanium

total dissolved solids (TDS)

total organic carbon (TOC)

total solids (TS)

vanadium

yttrium

Stream Sample
Code Type* Source Day 1 Day 2 Day 3 Average
333 1 <0.05 <0.05 <0.05
334 1 <0.05 <0.05 <0.05
328 1 <0.05 <0.05 <0.05
333 1 189 33 33
334 1 189 328 328
328 1 189 394 394
333 1 3 4 4
334 1 3 5 5
328 1 3 11 11
333 1 200 33 33
334 1 200 431 431
328 1 200 436 436
333 1 <0.05 <6.05 <0.05
334 1 <0.05 <0.05 <0.05
328 1 <0.05 <0.05 <0.05
333 1 <0.05 <0.05 <0.05
334 1 <0.05 <0.05 <0.05
328 1 <0.05 <0.05 <0.05

XJ0DALVOENS ONIZ AIVWINL

A - I0ES




Table V~11 Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample g .
Follutant (a) Code Type* Source Day 1 Day 2 Day 3 Average E
g
Conventional Pollutants E
0il and grease 333 1 3 5 5 o
334 1 3 <1 <1 Z
328 1 3 <1 <1
u
, . ) c
total suspended solids (TSS) 333 1 1 <1 <1 %
pa 334 1 1 8 8 =
. =
T 328 1 1 4 4 6
Q
= O
pli (standard units) 333 1 6 . 7.5 s
334 1 6 3 -4
328 1 6 4

A - IDHES

* - < 0.010 mg/1

** — < 0,005 mg/1l

(a) All toxic pollutant fractions were analyzed

(b) Detection limit raised due to interference




Table V~12

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream  Sample g
Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average &~
R
Poxic Pollutants E
1. acenaphthene 324 1 ND N
329 1 ND %
330 1 * *
in
- G
1'. 1,1,1-trichloroethane 324 1 * * * %
329 1 * * - * 5
o 330 1 * * * 5]
N N
ro ’ O
18. bis(2-chlorocethyl)ether 324 1 . ND E
329 1 ' ) . ND :
© 330 1 : LA S *
. : n
22. p-chloro-m-cresol 324 1 0.040 ND =
329 1 0.040 ND H
330 1 . 0,040 ND 1
’ <
23. chloroform 324 1 0.013 * *
' : 329 1 0.013 * *
330 1 0.013 * *
38. ethylbenzene 324 1 0.049 ND
' 329 1 0.049 ND
330 1 0.049 ND
44, marhylene chlnride 324 1 * *
329 1 * 4 *

330 1 * *




€EPGT

Toxic

Table V-12 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Pollutant (a)

Pollutants (Continued)

”7.

66,

68.

70.

73.

76.

bromoform (tribromomethane)

chlorodibromomethane

bis(2-ethylhexyl)phthalate

di-n-butyl phthalate

diethyl phthalate

benzo{a)pyrene

chrysene

Concentrations (mg/l, except as noted)

Stream  Sample
Code Type* Source Day 1 Day 2 Day 3 Average
324 1 * * %
329 1 * ND
330 1 * * *
324 1 * *
329 1 ND ‘
330 1 ND
324 1 0.040 ND
329 1 0.040 * *
330 1 0.040 * *
324 1 * * *
329 1 * 0.014 0.014
330 1 * & *
324 1 ND ND
329 1 ND ND
330 1 ND * *
324 1 * *
329 1 ND
330 1 ND
324 1 * *
329 1 * *
330 1 x *

XYOOIAIVOLENS ONIZ AMVWIA
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Toxic

Pollutant (a)

Pollutants (Continued)

84.

85.

87.

101.

102.

103.

104.

pyrene
tetrachloroethylene
trichloroethylene
hepsachlor epoxide
alpha—-BHC

beta-BHC

gamma-BHC

Table V-12 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream  Sample
Code Type*  Source Day 1 Day 2 Day 3 Average
324 1 * ok
329 1 k *
330 1 * *
324 1 ND ND
329 1 ND ND
330 1 ND ND
324 1 * * *
- 329 1 *. ND
330 -1 * * *
324 1 * ND
329 1 * ND
330 1 * ND
324 1 ND ND
- 329 1 ND * *
330 1 ND ND
324 1 * ND
329 1 * * %
330 1 * ND
324 1 ND
329 1 * *
330 1 ND

AJODHLVIEANS DONIZ AIVHNIYI

A - ID4S
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Table V-12 (Continued)

MISCELLANEQUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample

Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average E
H
Toxlc Pollutants (Continued) E
, i
i
105. delta-BHC 324 1 ND .
’ 329 1 * * 5
330 1 ND 2
. n
114. antimony 324 1 <0.01 <0.01 <0.01 =
' 329 1 <0.01  <0.01 <0.01 a
330 1 <0.01  <0.01 <0.01 2
. =
115. arseaic 324 1 <0.01 <0.01 <0.01 3
329 1 <0.01  <0.01 .‘ <0.01 &
330 1 <0.01  <0.01 <¢.01
117. beryllium 324 1 <0.005 <0.005 _ <0.005 0
329 1 <0.005 <0.005 <0.005 )
330 1 <0.005 <0.005 ~ <0.005 H
. A
118. cadmium 324 1 <0.02 <0.02 <0.02 <
329 . 1 <0.02  <0.02 <0.02
330 1 -  <0.02 <0.02 <0.02
139. chromium (total) 324 1 <0.02 <0.02 <0.02
329 i 0.02  <0.02 <0.62
330 1 <0.02  <0.02 .0
120. copper 324 1 <0.05 <0.05 <0.05
. 329 1 <0.05  <0.05 <0.05

330 1 <0.05 <0.05 <0.05




Table V-12 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample
Pol utant (a) Code Type*  Source Day 1 Day 2 Day 3 Average

Toxic Pollutants (Continued)

121. cyanide (total) <0.02 <0.02
<0.02 . <0.02
<0.02 <0.02

<0.05 <0.05
<0.05 : 0.15
<O¢05 . ) : . 0-05

rd
e
=
=
&
K
N
H
2,
Q
0
a
o
Q
L
H
o3]
(0]
O
. A
K

mercury <0.001 <0.001 | <0.001
<0.001  <0.001 <0.001
<0.001  <0.001 - <0.001

nickel <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05

A - @LD4AS

selenium <0.05(b) <0.01
<0.05(b) <0.01 <0.01
<0.05(b) <0.01 <0.01

<0.01 <0.01
<0.01 <0.01 <0.01 -
<0.01 <0.01 <0.01

thallium <0.01 <0.01
<0.01 <0.01 <0.01
<0.01 <0.01 <0.01




MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average

) Toxlc Pollutants (Continued)

128. zinc 324 1 0.06 0.08 0.08
329 1 0.06 1.84 1.84

330 1 0.06 0.380 0.380

Noncouventional Pollutants

AUODHALYOLGNS ONIZ AIVHNIA4

acidity 324 1 <1 - <1 <1
; 329 1 <1 <1 0 L1,
IS 330 1 <1 <1 <1
~
| alkalinity 324 1 73 74 ' 74
329 1 73 73 73
330 1 73 74 714
&
aluminum 324 1 <0.10 <0.10 ‘ <0.10 g
' 329 1 <0.10 <0.10 <0.10 \
330 1 <0.10 <0.10 <0.10 <
ammonia nitrogen 324 1 ¢! <1 <1
329 1 <1 1 <1
330 1 a a | <
barium | 324 1 <0.05 <0.05 <0.05
329 1 <0.05 <0.05 <0.,05
330 1. <0.05 <0.05 <0.05
boron 324 1 <0.10 <0.10 <0,.10
329 1 <0.10 <0.10 ' <0.10

330 1 - <€0.10 <0.10 _ <0.10




Table V-12 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average

Nonconventional Pollutants (Continued)

calcium 324
329
330

chemical oxygen demand (COD) 324
329
330

I
by
=
3
K
N
H
Z
Q
n
(=
3e
Q
]
H]
53]
Q
o]
)
s

chloride . 324
329
330

cobzalt 324
329
330

A - LOES

fluoride ) 324
329
330

324
329
330

magnesium . 324
329
330
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Table V~12 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample

Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average
Nonconventional Pollutants (Continued)
manganese 324 1 <0.05 <0.05 <0.05
' 329 1 <0.05 0.05 0.05
330 1 <0.05 <0.05 <0.05
molybdenum 324 1 <0.05 <0.05 <0.05
329 1 <0.05 <0.05 <0.05
330 1 <0.05 <0.05 <0.05
phenolics 324 1 <0.005 0.022 0.022
329 1 <0.005 <0.005 <0.005
330 1 <6.005 0.010 0.010
pho: shate 324 1 0.26 0.18 0.18
329 1 0.26 0.24 0.24
330 1 0.26 0.12 0.12
s0G1um ' 324 1 4.10 3.70 3.70
329 1 4,10 3.9 3.9
330 1 4,10 3.90 3.90 -
sulfate 324 1 36 37 37
' 329 1 36 43 43
330 1 36 40 40
tin 324 1 0.50 <0.05 <0.05
329 1 0.50 <0,05 <0.05
330 1 0.50 <0.05 <0.05

AJODHLVYODENS DONIZ AIVWIFd

A - IDdS




06ST

Pollutant (a)

Table V-12 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Nonconventional Pollutants (Continued)

titanium

total dissolved solids (TDS)

total organic carbon (TOC)

total solids (TS)

vanadium

yttrium

Stream Sample
Code Type*  Source Day 1 Day 2 Day 3 Average
324 1 <0.05 <0.05 <0.05
329 1 <0.05 <0.05 <0.05
330 1 <0.05 <0.05 <0.05
324 1 189 194 194
329 1 189 182 182
330 1 189 191 191
-&‘2{ .
324 1 3 Ha 5 5
329 1 3 " 16 16
330 1 3 5 5
324 1 200 169 169
329 1 200 199 199
330 1 200 187 187
324 1 - <0.05 . <0.05 <0.05
329 1 <0.05 <0.05 <0.05
330 1 <0.05 <0.05 <0.05
324 1 <0.05 <0.05 <0.05
329 1 <0.05 <0.05 <0.05
330 1 <0.05 <0.05 <0.05 -

AJOOILYDENS ONIZ AJVHINEd
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Table V-12 (Continued)

MISCELLANEOUS WASTEWATER SAMPLING DATA

Concentrations (mg/l, except as noted)

Stream Sample

* - < 0.010 mg/1
#% ~ < 0.005 mg/1

(a) All toxic pollutant fractions were analyzed.

(b) Detection limit raised due to interference.

Pollutant (a) : Code Type*  Source Day 1 Day 2 - Day 3 Average
Conventional Pollutants
01l and grease 324 1 3 <1 <1
329 1 3 <2 <2
330 1 3 7 7
total suspended solids (TSS) 324 1 1 ' <1 <8
‘ : 329 1 1 <1 <1
330 1 1 <1 <1
pH (standard units) 324 1 6 7.5
" 329 1 6 8.3
330 1 6 8.0

XJODALVYDENS DONIZ XIVWI¥d
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Pollutant

Toxie Pollutants

Table V-13

PRIMARY ZINC SAMPLING DATA TREATMENT PLANT SAMPLES PLANT A

Concentrations (mg/l, except as noted)

Stream Sample
Code Type Source Day 1 Day 2 Day 3 Average

23. chloroform 37 2 * ND * 0.029 0.015
66. bis(2-ethylhexyl) phthalate 37 3 * * 0.176 * 0.0587
106. PCB-1242 (a) 37 3 wok wok *  0.018  0.006
107. PCB-1254 (a) 3
108. PCR-1221 (a) o
109. PCB-1232 (b) 37 3 wok wok * ©0.0084 <. *0.0028
110. PCB-1248 (b) - .
111, PCB-1260 (b)
112. PCB-1016 (b)
118. cadmium 37 3 0.02 <0.002 0.003 0.2 0.07
120. copper 37 3 0.007  0.03 <0.006 0.02 - 0.017
122. lead 37 3 0.05 0.1 <0.02 <0.02 0.03
123. mercury 37 3 <0.0001 0.0032 0.003 0.0028 0.003
128. zinc 37 3 0.9 0.8 0.9 10.0 3.9
Nonconventionals
ammonia 37 2 0.8 19.0 12.0 10.60
chemical oxygen demand (COD) 37 2 23.0 22.0 28.0 24.3
phenols (total; by 4-AAP method) 37 2 1.0 5.0 3.0 3.0

" rotal organic carbon (TOCS 37 2 0.004 <0.001 <0.001 0.0013

' XMODIIVOENS ONIZ XMVWINd
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Table V-13 (Continued)

PRIMARY ZINC SAMPLING DATA TREATMENT PLANT SAMPLES PLANT A

Concentrations (mg/l, except as noted)

Stream Sample
Pollut.unt Code Type Source Day 1 Day 2 Day 3 Average

Convent ionals

0il and grease 37 2 4.0 4.0 6.0 2.0 4.0
total suspended solids (TSS) 37 2 37.0 33.0 82.0 50.7
pH (standard units) 37 2 1.3 10.6 11.0 '

€99t
XJODHALYDENS DONIZ XIVHIAL

A - LDHS

(a), (b) Reported together.

**Legs than 0.005 mg/l.




Table V-14

PRIMARY ZINC SAMPLING DATA TRFATMENT PLANT SAMPLES PLANT B

Concentrations (mg/l, except as noted)

Stream Sample

Pol atant Code Type Source Day 1 Day 2 Day 3

Average

Toxi. Pollutants

23,

. methylene chloride

. trichlorofluoromethane

. antimony

. arsenic

. beryllium

. cadmium

. chromium

0.055
ND

~hloroform
2.61
*
0.101

ND

bis(2-ethylhexyl) phthalate 0.107
*

<0.8
<1.52

<0.01
0.836

<0.01
<0.02

v (S8, vt (G, WS} v on o on o on

0.022
8.08

0.14
2.186

v W n

40)
w
s
v
%
BN
=
2
Q
n
<
- 3
Q
Y]
=
=
@
2
S

A - LDHS




Table V-14 (Continued)

PRIMARY ZINC SAMPLING DATA TREATMENT PLANT SAMPLES PLANT B

Concentrations (mg/l, except as noted)

Stream Sample Y
Pollutant Code Type Source Day 1 Day 2 Day 3 Average i
>
Toxic Pollutants E
120. copper 210 5 0.019 0.035 0.035 E
211 5 6.23 6.23 a
n
122. lead 210 5 <0.05 0.05 <0.05 =
211 5 8.47 - 8.47" 0
= H
o 123, mercury 210 5 <0,002  <0.002 <0.002 &
ul 211 5 0.017 0.017 o
. | g
124. ickel 210 5 0.005  <0.005 <0.005
211 5 0.0082 , 0.082 -
n
125. selenium 210 5 <0.001 <0.04 - <0.04 5
211 5 0.169 0.169
1
126. silver 210 5 <0.0063  0.0156 0.015 6 <
211 5 0.095 0.095
128. zinc 210 5 0.38 1.13 1.13
211 5 2057.0 2057.0
Conventionals 7

pH (standard units) 210 5 ' 9.8




Pollutant

Toxic Pollutants

10.
23.
29.
47.
6. .
ot
85.
87.

1,2-dichloroethane

chloroform
1,1-dichloroethylene

bromoform

bis(2-ethylhexyl) phthalate

di-n-butyl phthalate
tetrachloroethylene
trichloroethylene -
antimony

srsenic

¢ admium

cnromium

copper

cyanide

lead

nickel

selenium

zinc

Table V-15

ZINC SAMPLING DATA TREATMENT PLANT SAMPLES PLANT C

Concentrations (mg/l, except as noted)

Stream Sample
Code Type Source(a) Day 1 Day 2 Day 3 Average

ND

ND ND
ND ND
0.022
* 0.013
ND *
<0.031 <0.036
<0.002 0.1
0.005  0.002
0.143  0.07
0.306  0.463
0.019  0.113
0.003  0.05
0.188  0.115
©0.05  <0.05
0.05 0.15
5.0 0.834

© o 0O 0 0 o MO o P o O Ko ® 0w ® o & ®
W oW W W W W WWWw W NN WWNNDNN

XJ0DELYDENS DONIZ AJVWIEd
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Table V-15 (Continued)

PRIMARY ZINC SAMPLING DATA TREATMENT PLANT SAMPLES PIANT C

Pollut int

Nonconventionals

chemical oxygen demand (COD)
phenols (total; by 4-AAP method)
total organic carbon (TOC)

Conventionals

oil and grease
total suspended solids (TSS)
pH (standard units)

(a) Source water was not analyzed.

Concentrations (mg/l, except as noted)

Stream Sample
Code Type Source(a)
8
8
8
8 2
8 2
8 1

Pay 1 Day 2 Day 3 Average
18.0 17.0 15.0 16.7
0.008 0.008 0.01n 0.009
9.0 8.0 8.0 8.3
11.0 1.0 18.0 10.0
9.0 1.0 9.0 9.3
8.2 8.4 8.6

IODHLVYDLAS DNIZ AYVRWI¥d
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Table V—l§

PRIMARY ZINC SAMPLING DATA TREATMENT PLANT SAMPLES PLANT D

Concentrations (mg/l, except as noted)

Stream Sample '
Pollutant Code Type  Source(a) _Day 1 Day 2 Day 3 Average

Toxic Pollutants

118. cadmium
119. chromium
120. copper
122. lead
123. mercury

X¥ODALYDENS ONIZ AIVWIEd

125. selenium

128. zinc

Nonconventionals

ammonia

A - IDES

chemical oxygen demand (COD)
- phenols (total; by 4-pAAP method)
total organic carbon (TOC)

Conventionals

o0il &nd grease

total suspended solids (TSS)

(a) Source water was not analyzed.




Table V-17
PRIMARY ZINC SAMPLING DATA TREATMENT PLANT SAMPLES PLANT E

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant Code Type Sourcet Day 1 Day 2 Day 3 Average

Toxic Pollutants

/

4. benzene <0.029
*

. hexachlorobenzense ND
0.047

. 1,2-dichloroethane . *
0.019

XI0DILYDENS ONIZ AIVWI¥d

. chloroform 0.378
0.329

. 1,1-dichloroethylene
0.011

0
=
Q
H
I
<

fluoranthene 0.015
: ND

Z ZZ B3

. methylene chloride

2z
G

. isophorone

&8

. bis(2-ethylhexyl) phthalate

co
oo
- N
N o




Table V-17 (Continued)

PRIMARY ZINC SAMPLING DATA TREATMENT PLANT SAMPLES PLANT E

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant Code Type Sourcet Day 1 Day 2 Day 3 Average

Toxic Pollutants

67. butyl benzyl phthalate 0.03 ND 0.03
ND ND

58. di-n-butyl phthalate 0.03 ND 0.03
*

0.0075
70, diethyl phthalate 0.018 * 0.009.
ND ND '

Wy
~
H
=2
2
|.<:
N
H
2.
Q
n
=
vl
Q
>
H
=
@

3
|.<:

71. dimethyl phthalate 0.022 - ND © 0,022
ND ND
0.011 * ©0.0055

76. chrysene
ND ND

A - IDOHS

77. acenaphthylene 0.018 ND 0.018
* D *

ND

80, fluorene 0.014 ND . 0.014

* ND *

84. pyrene 0.014 0.015 0.015
* ND *

<0.182 0.074 <0.089

. trichloroethylene
<0.049 ND <0.049

NN w W ww w W W w w W W W w W W w
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Pollutant

Toxic Pollutants

106. PCB-1242
107. PCB-1254
108. PCB-1221

109. PCB-1232
110. PCB-1248
111, PCB-1260
112. PCB-1016
113. toxaphene
114, antimony
115, arsenic
117, beryllium

118. cadmium

119, chromium

(a)
(a)
(a)

(b)
(b)
(b)
(b)

Table V-17 (Continued)

PRIMARY ZINC SAMPLING DATA TREATMENT PLANT SAMPLES PLANT E

Concentrations (mg/l, except as noted)

Stream Sample

Code Type Sourcet Day 1 Day 2  Day 3 Average
5 3 ok ND ND ok
6 3 <0.02 <0.02 <0.02 <0.02
5 3 *% ND .. ND . *%
6 3 <0.015 <0.015 <0.015 <€0.015
5 3 Ckk ND ND **k
6 3 <0.007 <0.007 <0.007 <0.007
5 3 <0.002 <0.002 <0.002  <0.0023
6 3 0.004 <0.002 <0.002 0.001
5 3 0.003 <0.002 0.003 0.002
6 3 <0.002 0.003 0.002 0.002
5 3 <0.002 <0.002 <0.002 <0.002
6 3 <0.002 <0.002 <0.003 <0.002
5 3 0.41 0.24 0.391 0.35
6 3 0.595 0.666 0.638 0.633
5 3 <0.024 <0.024 <0.024 <0.024
6 3 <0.024 <0.024 <0.024 <0.024

XHODAINVOENAS ONIZ XAYWI™A

A - LDHS



Table V-17 (© ntirued)

PRIMARY ZINC SAMPLING DATA TREATMENT PLANT SAMPLES PLANT E

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant Code Type Sourcet Day 1 Day 2 Day 3 Average

Toxic Pollutants

120, copper 0.023 0.076
0.013 0.009
121. cyanide 0.13 0.477
‘ 0.008 0.009
lead 0.1790  0.599
R <0.06 <0.06
0.0035 0.004

mercury
0.0004  0.0005

XJ0DILYIGNS ONIZ AJVWIFd

nickel <0.05 <0.05
’ <0.05 <€0.05
0.0018  0.25
0.025 0.03

selenium

A - IDES

178, zinc

3
3
3
3
3
3
3
3
3
3
3
3
3
3

8.0 9.0
8.0 8.0

Nonconveationals

'chemi':' 11 oxygen demand (COD)
phenols (total; by 4-AAP method)

total organic carbon (T0C)




£9GT

Pollutant

Conventionals

oil and grease

~otal suspended solids (TSS)

ni (standard units)

Table V-17 (Continued)

PRIMARY ZINC SAMPLING DATA TREATMENT PLANT SAMPLES PLANT E

Concentrations (mg/l, except as noted)

Stream Sample

Code Type Sourcet Day 1 Day 2 Day 3 Average
5 2 6.0 1.0 24.0 10.3
6 2 3.0 12.0 7.0 7.3
5 2 12.0 8.0 20.0 13.3
6 2 <1.0 1.0 <1.0 0.33
5 1 7.35 7.95 1.4
6 1 1.4 7.6 7.65

tSource water analyzed for asbestos and phenols only. Asbestos was not detected.

AFODALYOINS DNIZ XAVHIHEA
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Table V-18
PRIMARY ZINC TREATMENT PLANT SAMPLES - PLANT G
Concentrations (mg/l, except as noted)

Stream Sample E
Pollutant (a) Code Type* Source Day 1 Day 2 Day 3 Average E
EE— b
' el
Toxic Pollutants S
: N
1. acenaphthene 325 2 ND * ND ND * 2
326 3 ND ND ND ND Q
327 2 ND 0
@
f +. benzene 325 1 ND 0.018 ND ND 0.018 e
L*“n : 326 1 ND 0.018 ND ND 0.018 H
[6) G2
- 6. ucarbon tetrachloride 325 1 ND * * * * %
326 1 ND * * * * kS

327 1 * *
1. 1,1,1-trichloroethane 325 1 * * * * * 0
326 ] * * * * * ICH)
327 1 * * * \
18. bhis(2-chloroethyl)ether 325 2 ND ND ND ND <

A , - 326 3 ND ND * ND *

327 2 ND
22, p-chloro-m-cresol 325 2 0.040 * ND ND *
326 3 0.040 ND ND 0.042 0.042
327 2 0.040 0.024 0.024

23. chloroform 325 1 0.013 * * * *

326 1 0.013 * * * *

327 1 0.013 * *




Table V-18 (Continued)
PRIMARY ZINC TREATMENT PLANT SAMPIES - PIANT G
Concentrations (mg/l, except as noted) y
o
Stream Sample E
rollutant (a) Code Type* Source Day 1 Day 2 Day 3 Average 2
=
i +~ic Pollutants (Continued) .
H
V4, 2,4-dimethylphenol 325 2 ND ND ND a
326 3 ND * ND * 0
=
3. 2,6-dinitrotoluene ' 325 2 ND ND ND ~ 8
326 3 * ND ND * E
' @
o 1. ethylbenzene 325 1 0.049  ND ND 0.055 0.055 S
A 326 1 0.049 ND ND 0.043 0.043 K
327 1 0.049 0.049 0.049
16 fluoranthene 325 2 ND * * ND * 0
326 3 ND ND * ND * g
44, methylene chloride 325 1 ND 10.018 * 0.012 0.01 !
326 1 ND 0.021 * 0.013 0.011 <
327 1 0.016 0.016
47. bromoform {tri.bromomethane) 325 1 * ND * * *
126 1 * * * * *
327 1 * * *
48, dichlorobromomethane 325 . 1 ND ND ND ND
326 1 ND * ND ND *
327 1 ND
56. nitrobenzene 325 2 ND ND - ND ND
326 3 * ND - ND * ‘




Table V-18 (Continued)

PRIMARY ZINC TREATMENT PLANT SAMPLES - PLANT G

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant (a) Code Type* Source Day i Day 2 Day 3 Average

Toxic Pollutants (Continued)

57. 2-nitrophenol

t 2. N-nitrosodiphenylamine

65. phenol

AYODIALYOLIAS DNIZ AIVYWIYd

66. bis(2-ethylhexyl)phthalate

2
3
2
3
2
3
2
3
2

di-n-butyl phthalate 0.0046
0.004

0.016

A - ILD4ES

Nwh

di-n-octyl phthalate

diethyl phthalate




Table V-18 (Continued)

PRIMARY ZINC TRFATMENT PLANT SAMPLES - PLANT G

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant (a) Code Type*  Source Day 1 Day 2 Day 3 Average

Toxic Pollutants (Continued)

XAOHHIVILENS ONIZ AAVHNIAd

76. chrysene 325 2 ND * ND ND *
326 3 ND ND ND ND
‘ 327 2 ND
80. fluorene 325 2 ND ND ND ND
o 326 3 ND * ND ND *
[ 3 ’
= 81. phenanthrene 325 2 ND * ND ND *
326 3 ND * ND ND *
84, pyrene 325 2 ND * ND ND * o
326 3 ND ND ND ND &
327 2 ND ND H
I
85. tetrachloroethylene 325 1 ND ND ND ND <
326 1 ND 0.034 ND * 0.017
327 1 ND * *
86. toluene 325 1 ND ND ND ND
326 i ND 0.019 ND * 0.009
87. trichloroethylene 325 1 * * * ND *
326 1 * * * ND *

327 1 * | * *
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Pollutant (a)

Table V-18 (Continued)
PRIMARY ZINC TREATMENT PLANT SAMPLES - PIANT G

Concentrations (mg/l, except as noted)

Toxic Pollutants (Continued)

101.

102,

103.

104,

105,

114,

]]5.

heptachlor epoxide

alpha-BHC

beta-BHC

gamma-BHC

delta~BHC

antimony

arsenic

Stream Sample

Code Type* Source  Day 1 Day 2 Day 3 Average
327 2 * * *
325 2 ND ND *k *k *k
326 3 ND Kk *k *k Kk
327 2 ND *k k%
325 2 * ND *k ND *k
326 3 * ND *k ND *k
327 2 * *% *%
325 2 ND ND *k ND *k
326 3 ND ND ND ND

327 2 ND kK *k
325 2 ND ND *k *x **k
326 3 ND ND ND ** **x
327 2 ND ND

325 2 <0.01 0.01 <0.01 <0.01 0.003
326 3 <0.01 <0.01 <0.01 <0.01 <0.01
327 2 <0.01 <0.01 0.0
325 2 <0.01 0.02 0.02 <0.02(b) 0.013
326 3 <0.01 <0.01 0.1 <0.01 <0.04
327 2 <0.01 <0.01 <0.01

ZJODHELYOINS DNIZ AIVWIAL

A - LDdS




6961

PRIMARY ZINC TREATMENT PLANT SAMPLES - PLANT G

gﬁhmmm(a)

Toxic Pollutants (Continued)

117,

]]9.

120,

[RAR

127,

123,

beryllium

cadmium

chromium (total)

copper

cyanide (total)

lead

mercury

Table V-18 (Continued)

Concentrations (mg/l, except as noted)

Stream Sample
Code Type*
325 2
326 3
327 2
325 2
326 3
327 2
325 2
326 3
327 2
325 2
326 3
327 2
325 1

.. 326 1
327 1
325 2
326 3
327 2
325 2
326 3
327 2

Source Day 1 Day 2 Day 3 Average
<0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005
<0.02 9.12 10.0 9.38 9.5
<0.02 0.08 0.08 0.08 0.08
<0.02 0.08 0.08
<0.02 0.06 0.06 0.06 0.06
<0.02 <0.02 0.02 <0.02 0.006
<0.02 <0.02 <0.02
<0.05 5.4 5.95 5.55 5.6
<0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.02 0.03 0.02 <0.02 0.02
<0.02 <0.02 <0.02 <0.02 <0.02
<0.02 <0.02 <0.02
<0.05 0.4 0.45 0.55 0.5
<0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.001 0.064 0.068 0.082 0.071
<0.001 <0.001 <0.001 <0.001 <0.001
<0.001 <0.001

<0.,001

XJOOHIYOINS ONIZ AJIVHI¥d

A = IDHS




Table V-18 (Continued)

PRIMARY ZINC TREATMENT PLANT SAMPLES - PLANT G

Concentrations (mg/l, except as noted)

‘ Stream Sample
Po’lutant (a) Code Type* Source Day 1 Day 2 Day 3 Average

Toxic Pollutants (Continued)

124, nickel | <0.05 0.05 <0.05 <0.05 0.02
<0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05

selenium <0.05(b) <0.05(b) <0.05(b) <0.05(b) <0.05
<0.05(b) <0.01 <0.01 <0.0T1 <0.01
<0.05(b) <0.01 <0.01

AYODHLVYOENS ONIZ AYVHWIAd

silver <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01

thallium <0.01  <0.01 <0.01 <0.01 <0.01
| .01  <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01

A - IDYES

0.06 1,680 1,810 1,760 1,750
0.06  0.460  0.880  0.960  0.766
0.06 0.980  0.980

Nonconventional Pollutants

acidity | a4 7,270 6,980 7,190 7,146
a 4 2 a 0.7
i 5 5
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Table V-18 (Contimued)

PRIMARY ZINC TREATMENT PLANT SAMPLES - PLANT G

Concentrations (mg/l, except as noted)

~ Stream Sample
Pollutant (a) Code - Type* Source Day 1 Day 2 Day 3  Average
Nonconventional Pollutants (Contimued)
alkalinity 325 2 73 <1 <1 <1 <1
326 3 73 < 7 7 4.6
327 2 73 9 9
Jumi ma 325 2 <0.10  10.1 10.7 10.9 10.5
326 3 <0.10 0.1 0.1 0.1 0.1
327 2 <0.10 < <0.1 <0.1
ammonia nitrogen 325 2 A 3 3 4 3.3
326 3 4! 2 3 2 2.3
327 2 <1 2 2
barium 325 2 <0.05 <0.05 <0.05 <0.05 <0.05
' 326 3 <0.05 0.05 <0.05 0.05 0.03
327 2 <0.05 0.05 0.05
boron _ 325 2 <0.10 0.3 0.30 0.30 0.3
326 3 <0.10 0.10 0.10 0.10 0.10
327 2 <0.10 0.10 0.10
calcium 325 2 37.2  413.0  403.0  449.0  421.6
326 3 37.2 817.0 722.0 57.0 765.3
327 2 37.2 53.0 753.0
chemical oxygen demand (COD) 325 2 <1 11 17 1" 13
326 3 A 17 16 20 17
327 2 A < <1

XIOOALYOENS ONIZ XAVWI¥d

A - IDHS




Table V-18 (Contirued)
PRIMARY ZINC TREATMENT PLANT SAMPIES ~ PLANT G

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant (a) Code Type* Source Day 1 Day 2 Day 3 Average

Nonconventional Pollutants (Continued)

chloride 325
326
327

cobalt 325
326
327

oo v o
L)

N\ A\ A
oo
oo

d
o)
-
=
5
K
N
~
2
Q
0
g
w
Q
>
H
k=
Q
2
K

fluoride 325
326
327

e e R en)
L . )
—— amd ameb

325
326
327

A - IDHS
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magnesium 325
326
327

w
)

wn
o

manganese 325

326
327
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Pollutant {(a)

Table V-18 (Contimued)

PRIMARY ZINC TREATMENT PIANT SAMPLES -~ PLANT G

Concentrations (mg/l, except as noted)

Stream Sample

Nonconvent ional Pollutants (Continued)

molybdemm

phenolics

phosphate

SOG..Um

sulfate

tin

Code Type* Source Day 1 Day 2 Day 3 Average
325 2 <0.05 <0.05 <0.05 <0.05 <0.05
326 3 <0.05 <0.05 <0.05 <0.05 <0.05
327 2 <0.05 <0.05 <0.05
325 1 <0.005 <0.005 <0.005 <0.005 <0.005
326 1 . <0.005 <0.005 <0.005 0.006 0.002
327 1 <0.005 <0.005 <0.005
325 2 0.26 <0.01 <0.01 <0.01 <0.01
326 3 0.26 <0.01  <0.01 <0.01 <0.01
327 2 0.26 <0.01 <0.01
325 2 410 147.0  146.0  158.0 150

326 3 4,10 143.0 131.0 144.,0 139

327 2 4.10 147.0 147.0
325 2 36 11,300 11,000 5,670 9,320

326 3 36 3,990 3,470 3,510 3,660

327 2 36 3,420 3,420

325 2 0.50 <0.5 0.5 <0.5 0.5
326 3 0.50 <0.5 0.5 0.5 0.5
327 2 0.50 0.5 0.5

AYODALVYOENS ONIZ AYVNTIAd

A - IDES
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Table V-18 (Continued)

PRIMARY ZINC TREFATMENT PLANT SAMPLES - PLANT G

